Infrastructural “Voids” in Mali:
Mapping Low-Access Areas to Schools, Health Centers, Literacy Centers, Government Buildings, and Markets
Overview

Limitations

Results

The Republic of Mali is, by al‐
most every measure, one of the
poorest countries in the world.
Roughly half of the popula on
lives on less than $1.25 per day
and more than three‐fourths
live on less than $2.00 per day.

There are several limita ons to this analysis.
Because of the coup d’état in Mali, I was only
able to get GPS data for 23 out of the 50 cir‐
cles in Mali. The lack of data for these areas
could have an impact on the distance analy‐
sis, especially in infrastructure poor areas
that abut “no data” circles. A close school,
health center, or other infrastructure type
could be right across the border, but it does
not appear in this analysis, meaning these re‐
sults are poten ally biased towards limited
access.
Second, the GPS coordinates were taken be‐
tween 2006 and 2010. Thus in some areas,
the data is six years old. It is likely that new
infrastructure has been constructed in many
of the areas since these coordinates were last
checked and thus would not be counted in
this analysis.
Finally, because the GPS coordinates were ob‐
tained from a third party, the Malian Ministry
of Educa on, I cannot verify that they were
complete, even at the me in which they
were obtained. The data from the Sikasso re‐
gion is definitely incomplete and it is possible
that other regions are similarly limited.

Because of limita ons with the data, results
cannot be taken to be conclusive. However,
based on the data in this set, northern Kouli‐
koro, Gao, Kayes, and certain parts of Mop
have the lowest access to infrastructure.
The number of people that fall within each
distance zone are summarized in the table
below. In terms of infrastructure types, pri‐
mary schools are the best dispersed, while lit‐
eracy centers are both the least numerous
and worst dispersed.

As both a cause and a conse‐
quence of its poverty, infrastruc‐
ture and access to goods and
services is limited in many parts
of Mali. Because of its size and
low popula on density, some
Malians lack physical access to important
structures because the distance from their
home community. At best, this makes access
costly and at worst prohibi ve.
This project a empts to pin point infrastruc‐
tural “voids” in the Malian system for several
cri cal types, including:
Primary schools, comprised of grades one
through six
Secondary schools, comprised of grades
seven through nine
Health Centers, where households access
general and maternal health services
Administra ve Government Buildings, like
Mayor’s oﬃces, where cons tuents can ac‐
cess their elected oﬃcials
Literacy Centers, which serve adult popula‐
ons
Local Markets, where producers can bring
their goods for sale or consumers acquire
necessary goods or services

Market categoriza on was le unchanged, as
it did not have data on size or type.
Mapping Distances. Using ArcGIS, distances
from each type of infrastructure were calcu‐
lated as “the crow flies.” Distances including
road networks or geographical barriers was
not possible or prac cal for a couple reasons.
First, maps for Malian roads are limited in
their u lity, as they do not contain foot or
bike paths and other popularly used routes.
Second, with the excep on of the Niger river
and certain rugged areas in the Mop and
Kayes regions, there are very few impassable
barriers that impede travel in a straight line.
Once the distances were calculated, they
were organized into color coded maps built
into categorizes of five kilometer intervals.
Calcula ng a Cumula ve Sta s c. Based on
the distances maps from the previous step,
scores were assigned to distance intervals as
follows:
0 to 5 km

5 points

6 to 10 km

4 points

Methodology

11 to 15 km

3 points

Using GPS informa on obtained from the Ma‐
lian Ministry of Educa on for 23 of the 50
Malian sub‐regions (circles) prior to the
March 23 coup d’état, the analysis was con‐
ducted in four phases: categorizing data,
mapping distances from each type of infra‐
structure, calcula ng a cumula ve sta s c for
access to infrastructure, and u lizing census
data to highlight areas where the need is
greatest.

16 to 20 km

2 points

Over 20 km

1 point

Data Categoriza on. Much of the data was
already categorized by but for the sake of the
spa al analysis, primary and secondary
schools were redefined to include public
schools, community run schools, and private
schools, included Islamic madrassas and oth‐
er faith‐based or academic ins tu ons.
Health Centers include materni es, hospitals,
and community health centers, which com‐
prises the bulk of data points. Literacy centers
and government administra ve buildings
were homogenous, comprised of adult litera‐
cy centers and Mayors’ oﬃces respec vely.

Popula on by Distance Zone and Infrastructure Type

Each score was then weighted, albeit subjec‐
vely, based on the rela ve importance of
each type of infrastructure to the general
welfare of a community. They were weighted
as follows:
Health Centers

.30

Primary Schools

.20

Secondary Schools

.20

Literacy Centers

.10

Government Admin Buildings

.10

Markets

.10

A cumula ve score was then generated for
every area in Mali in which there was data,
using an equa on where each distance score
was weighted by the above weights.
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U lizing Census Data
which a aches popula on values to each
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Distance to…

Primary
School

Secondary Literacy Govt. Ad‐ Health Cen‐
School
Centers
min.
ters

Over 20km
16‐20km
11‐15km
6‐10km
0‐5km
Total Popula on

1,538,448 836,915 3,232,488 1,905,912
564,988 223,960 352,789 503,151
723,693 299,879 369,631 738,886
1,026,955 680,433 513,613 920,000
1,067,859 2,880,756 453,422 853,994
4,921,943 4,921,943 4,921,943 4,921,943

1,582,962
387,731
606,938
1,090,607
1,253,705
4,921,943

Markets
1,549,548
424,879
594,302
1,098,669
1,254,545
4,921,943

