Cracking a tough nut: Using high resolution population estimates from Facebook to
improve water infrastructure planning in Malawi
In Malawi, 62% of the rural population depend on groundwater, usually through mechanically
drilled handpumps, for drinking and small-scale agriculture. However, it is estimated that onethird of waterpoints are not working at any one time, leaving close to four million people lacking
access to safe drinking water. To address this gap, the Malawian social enterprise BASEflow
works to improve the sustainability of groundwater sources for the rural population by
empowering public and private sector actors with the appropriate knowledge, skills,
technologies, and innovations to harness groundwater.
As part of this mission, BASEflow has been providing data quality control and troubleshooting
support on an ambitious two-year mapping project funded by the Scottish Government, in close
collaboration with the Malawi Government and University of Strathclyde, to determine the
location and usage of every water point in rural parts of the country. It is anticipated this
mapping project will inform an update to the country’s Rural Water Supply Investment Plan,
which guided the distribution of MK 76 billion (~$100 million USD) between 2014-2020 to
improve the coverage and distribution of the country’s rural water infrastructure. Malawi now
hopes to update this plan for the next ten years to determine how water supply investments
should be allocated in line with the 2030 global agenda.
To start, the BASEflow team set out by training several cohorts of government enumerators to
map the location and condition of water points around the country using the data management
platform called mWater. Through their tireless data collection, the enumerators managed to map
over 100,000 water points, uncovering tens of thousands of water sources that official records
had not captured. The official records, before the mapping started, had an official estimate of
77,000 water points - almost 25% less than in actuality. This crucial finding is an important piece
of the puzzle for ensuring scarce water investments are allocated where they are needed most.
The other piece of the puzzle, and a giant one at that, is knowing how many people actually use
the water points, which is important for determining whether one location is over- or
underserved using the Malawi Government standard that requires a single handpump to serve
no more than 250 people within a walking radius of no more than 500 meters.
The BASEflow team sought to determine the user population per water point by using the selfreported estimates provided by water users and captured during the mapping project. When the
self-reported estimates proved unreliable and inaccurate, the BASEflow team tried to use
national census numbers and overlay it on the mapping data, but this (again) proved not too
useful as the census data was not geo-referenced, making the entire endeavor pointless.
“It was extremely frustrating,” Muthi Nhlema, BASEflow’s Team Leader, added. “This was one
nut we really wanted to crack and we were hoping the self-reported estimates would be one
step in getting a good sense of the water user populations, which, at the moment, is near
impossible to determine.”

Around this time, BASEflow was introduced to a new feature built by the team at mWater called
“population within,” which leverages Facebook’s high resolution population density maps to
determine how many people are within a user-defined distance of a water source. Discussing
his initial reaction to the tool, Muthi exclaimed, “I almost hit the ceiling with excitement!”
Leveraging this new feature, the BASEflow team was able to quickly determine how many water
points were overburdened by large numbers of people in their catchment areas, which is a
strong indication of a need for new water investments.
BASEflow was also able to compare the estimates from the Facebook population density map
with the self-reported statistics and found that only 1 in 10 of the self-reported statistics (based
on 95301 water points with self-reported data) were within a ∓20% range of the population
density figures, showing that the self reported estimates were unreliable and the systematic
estimates offered by the Facebook population maps were advantageous.
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BASEflow, and other partners, will now be working collaboratively with the Government of
Malawi to determine how this water point mapping data can inform its 2021-2030 Rural Water
Supply Investment Plan, which other development partners such as World Bank and African
Development Bank traditionally finance as part of their commitment to supporting Malawi’s
socio-economic development. As BASEflow continues to work with the government to catalyse
an ecosystem for data-driven decision making around water infrastructure investments, the
team will continue to rely on estimates from mWater and Facebook population density maps on
the number of people that will be served by new and improved water sources.
“The rationale for resource allocations in Malawi’s water sector is usually arbitrary, at worst, or
based on outdated data, at best. This has, in my experience, led to some districts receiving
more water points than they actually need while others receive less than required,” said Muthi.
“Having accurate, accessible and usable data helps curb this waste of scarce resources which
is all the more important in this time where governments are cutting back on their financial
commitments towards water supply projects. The high resolution population density maps are
extremely valuable to developing countries, such as Malawi, for effective planning, targeted
investments and efficient allocation of infrastructure investments without breaking the bank.”

