3.2. National healthcare facility infrastructure mapping:
Healthcare facility electrification financing under the World Bank Group (WBG) COVID-19 Emergency
Response Commitment [57] requires countries to conduct national healthcare facility infrastructure
mapping in accordance with technical specifications detailed in the Sustainable Energy for All (SEforAll)
Powering Health Facilities—Approach [58].
Technical specifications require the initial mapping of all country healthcare facilities, as follows:
(1) Current power status of each healthcare facility, on-grid versus off-grid, and electrified
versus non-electrified, including proximity to the electric power grid as evidenced by a map
overlay of current and planned grid extension plans;
(2) Existing or projected power resources, including description of power service, emergency
and temporary power supply, power storage and fuel supply chain, and potential for
primary renewable energy resources (e.g. solar, wind, hydro, biomass, geothermal, etc.);
(3) Electrification plans for existing and planned healthcare facilities, including layout of
healthcare facilities, existing and planned power sources, and 24-hour power demand and
consumption data (actual, estimated and/or projected) based upon electric appliance
inventory by end-use category;
(4) Classification of healthcare facilities by types of health services offered at different levels of
care, including description of recognized status of health care services within the national
pyramid of increasingly complex service provisions;
(5) Priority index for investment in healthcare facility electrification across multiple categories,
including: proximity to grid, type of facility, and known health care needs based on
demographics within the catchment area served by the facility; and
(6) Source and reliability of data, including primary sources (e.g. rapid site surveys) and
secondary data sources (e.g. available data from government and other agencies), with
Geographic Information Systems (GIS) coordinates by healthcare facilities and types of
health care services (existing and proposed) based upon demographic needs [59].
To-date there is no geo-referenced database of healthcare facility infrastructure electrification compliant
with WBG COVID-19 Emergency Response Commitment financing requirements and SEforAll technical
specifications. Section 3, National healthcare facility infrastructure mapping, provides an overview of the
Institute’s approach to establishing a comprehensive geo-referenced database for national healthcare
facility infrastructure electrification in compliance with WBG and SEforAll specifications.

___________
[57]

World Bank Group (2020). COVID-19 Emergency Response Commitment.
https://www.worldbank.org/en/who-we-are/news/coronavirus-covid19

[58] Sustainable Energy for All (2020). Powering Health Facilities—Approach.
http://www.renewablenations.us/uploads/3/7/6/1/37613217/seforall-powering-health-facilities-approach.pdf

[59] Ibid., p. 2.
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The Institute’s approach integrates the best practices of the WHO to build a geo-referenced database of
national healthcare facility infrastructure in developing countries [60] with an energy services geo-spatial
toolkit—the Solar and Wind Energy Resource Assessment (SWERA)—developed by the Division of
Technology, Industry and Economics (DTIE) of the United Nations Environment Programme (UNEP) to
help advance the large-scale use of renewable energy technologies in developing countries [61].
3.2.1. WHO geo-referenced database of national healthcare facility infrastructure:
In January 2007, the WHO and the Health Facility Assessment Technical Working Group of the Carolina
Population Center (University of North Carolina at Chapel Hill, North Carolina) collaborated on the
development of standardized indicators for healthcare facility surveys. The collaborators published The
Signature Domain and Geographic Coordinates: A Standardized Approach for Uniquely Identifying a
Health Facility [62]. The publication advanced the adoption and use of standard indicators for the
development of a Master Facility Listing (MFL) protocol that would make cross-survey comparisons
possible, and promote the increased use of the information collected for healthcare facility surveys.
From 2008 - 2010, the Ministry of Health, United States Agency for International Development (USAID),
the Regional Center for Mapping of Resources for Development (RCMRD), the Kenya Medical Research
Institute (KEMRI)-Wellcome Trust, and the U.S. President's Emergency Plan for AIDS Relief (PEPFAR)—
subsequently know as the MFL Working Group—examined all the existing facility lists, selected the most
comprehensive and up-to-date, and combined the lists where possible to create the starting point for the
prototype Master Facility Listing of healthcare facilities in the Republic of Kenya [63].
The MFL data included: (1) a comprehensive national list of public and private healthcare facilities; (2)
administrative information that identifies each facility (signature domain); (3) identifiers in the signature
domain to uniquely identify each facility in order to prevent duplication or omission of facilities from the
list; (4) information that is useful for administrative purposes (e.g., contact information, type of facility);
and (5) an inventory of available services and facility capacity [64].
On 20-21 September 2010, the WHO convened an international workshop—Building Sustainable National
Databases of Health Facilities and Service Capacity—in Geneva, Switzerland. Key workshop participants
included the WHO Department of Health Statistics and Information Systems (WHO-DHSIS), the United
States Agency for International Development (USAID), the International Health Facility Assessment
Network (IHFAN), the Republic of Kenya Ministry of Medical Services (MMS), and the United States
Department of State (DOS) [65].

___________
[60] World Health Organization (2013). Creating a Master Health Facility List
http://www.renewablenations.us/uploads/3/7/6/1/37613217/who_creatingmfl_draft.pdf

[61]

United Nations Environment Program (2011). Terminal Evaluation of UNEP GEF Project SWERA
http://www.renewablenations.us/uploads/3/7/6/1/37613217/terminal_evaluation_swera.pdf

[62] University of North Carolina (2007). Signature Domain and Geographic Coordinates.
http://www.renewablenations.us/uploads/3/7/6/1/37613217/wp-07-91-2.pdf

[63] World Health Organization (2013). Creating a Master Health Facility List. p. 7.
http://www.renewablenations.us/uploads/3/7/6/1/37613217/who_creatingmfl_draft.pdf

[64] Ibid., p.7.
[65] Ibid., p.7.
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Following the WHO-convened international workshop, the MFL Working Group published the research
results under the title Creating a Master Health Facility List [66]. The publication provides an overview
of the complex processes of identifying best practices for establishing an authoritative and comprehensive
national list of public and private healthcare facilities for developing countries, and describes the final
product as a “baseline MFL.”
The baseline MFL was built and verified between 2008 and 2010 with support from two USAID funded
projects—Health Systems 20/20 (Abt Associates) and MEASURE DHS (ICF International)—and was
incorporated into the routine work of District Health Management Teams (DHMTs) [67]. As the MFL
project evolved, paper sheets were upgraded to electronic spreadsheets and finally to a web-based data
entry application. All DHMTs received training on this application, the collection of geocodes, and the
standardized categorization definitions [68]. Project capacities included the production of geo-referenced
visualizations of MFL country health data [69], as shown in Figures 5 and 6, below:
Figure 5, Number of Nurses per Hospital

Figure 6, Number of Hospital Beds per Nurse

Source: World Health Organization.

The critical outcome of the multi-year project was that a consensus emerged from among the MFL
Working Group that there is an urgent need to develop and maintain mechanisms for efficient and
sustainable healthcare facility infrastructure monitoring for effective delivery of health care services.

___________
[66]
[67]
[68]
[69]

Ibid., p. 7.
Ibid., p. 7.
Ibid., p. 7.
Ibid., pp. 47-48
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With sustained funding from the Wellcome Trust, a London-based philanthropy, the MFL Working Group
assembled national master healthcare facility lists from a variety of government and non-government
sources from 50 countries and islands in sub Saharan Africa (SSA) and used multiple geo-coding methods
to provide a comprehensive spatial inventory of 98,745 public health facilities [70], as shown in Figure 7,
below:
Figure 7, Geo-coded public health facilities in sub Saharan Africa.

Source: Scientific Data (US National Library of Medicine National Institutes of Health)

The MFL Working Group geo-coded Master Facility List (MFL) is publicly and freely available through
both Figshare repository datasets and by the World Health Organization’s Global Malaria Programme
(WHO-GMP) [71].

___________
[70] Scientific Data (2020). A spatial database of health facilities managed by the public health sector in sub Saharan Africa.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6658526/

[71]

World Health Organization (2020). Global Malaria Programme (WHO-GMP)
http://www.who.int/malaria/areas/surveillance/public-sector-health-facilities-ss-africa/en
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3.2.2. UNEP Solar and Wind Energy Resource Assessment (SWERA):
The Solar and Wind Energy Resource Assessment Decision Support System (SWERA-DSS, or SWERA)
was an operating initiative of the United Nations Environment Programme’s (UNEP) Division of
Technology, Industry and Economics (DTIE) from 2001 – 2011 [72].
The initiative operated as a pilot project from 2001 to 2005 with funding from the Global Environment
Facility (GEF) [73], and expanded to a full program in 2006 with support from the U.S. Agency for
International Development (USAID) and the U.S. National Aeronautics and Space Administration
(NASA).
The SWERA initiative concluded in 2011, at which time all project data and information were transferred
to OpenEI at the National Renewable Energy Laboratory (NREL) for archival purposes [74]. Program
partners are no longer actively supporting or maintaining the data. SWERA was officially closed in 2018.
The purpose of the SWERA initiative was to provide information and data to support the work of policy
makers, project planners, research analysts and investors with the objectives to: (1) increase the
availability and accessibility of high-quality solar and wind resource information, and (2) provide the tools
for analysis and application in promoting renewable energy investments [75].
The SWERA was a powerful geospatial toolkit that brought together solar and wind energy resource data
sets and analysis tools from a number of international organizations in a dynamic user-oriented, data
driven, geospatial visualization environment.
SWERA was hosted on the Esri [76] OpenCarto GIS [77] analysis tool, which allowed users to search,
visualize and explore geo-coded data utilizing more than 20 actively developed tools. The SWERA toolkit
provided a legend display for data navigation and graphing capabilities that gave users the ability to
change layer transparency and drawing order.
The OpenCarto GIS interface is designed to support collaboration across industries, geography, and
research domains by providing interoperability between a wide range of data types and data sources.
Thus, SWERA allowed applications to leverage existing modules of code to implement shared features,
data, and analysis tools.

___________
[72]

United Nations Environment Programme (2020). Division of Technology, Industry and Economics
https://www.sia-toolbox.net/organization/united-nations-environment-program-division-technology-industry-and-economics-unep-dtie

[73]

The Global Environment Facility (2018). Solar and Wind Energy Resource Assessment.
https://www.thegef.org/project/solar-and-wind-energy-resource-assessment

[74]

National Renewable Energy Laboratory (2020). OpenEI, Solar and Wind Energy Resource Assessment.
https://openei.org/wiki/Solar_and_Wind_Energy_Resource_Assessment_(SWERA)

[75]

United Nations Environment Program (2011). Terminal Evaluation of UNEP GEF Project SWERA. pp. 4, 11.

[76]

Esri (2020). About Esri.

http://www.renewablenations.us/uploads/3/7/6/1/37613217/terminal_evaluation_swera.pdf
https://www.esri.com/en-us/about/about-esri/overview

[77]

Esri, ArcGIs (2020). OS Open Carto.
https://www.arcgis.com/home/item.html?id=0bd3a4a6fd674a90a7d0a9e5f36fb59b
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The Sri Lanka Wind Resource Map (shown in Figure 8, below) provides an example of how OpenCarto
and Gst, a map-based software application developed by NREL that integrates resource data and other
geographic information systems (GIS) data for integrated resource assessment, combine to provide an
assessment of wind energy resources in relation to roadway, power grid and urban center overlays [79].
Figure 8. SWERA Sri Lanka Wind Resource Map

Source: OpenEI

___________
[78] National Renewable Energy Laboratory (2020). Wind Energy Resource Atlas of Sri Lanka and the Maldives. p. 48.
http://www.renewablenations.us/uploads/3/7/6/1/37613217/wind_energy_resource_atlas_of_sri_lanka_and_the_maldives.pdf
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