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Key messages

•

Geospatial information technology is being increasingly recognized as an enabler for facilitating data accessibility
and sharing and improving the availability and timeliness of country information, leading geospatial information to
emerge as a major contributor to better policy formulation and responses to many of the current humanitarian,
environmental and socio-economic problems facing the world;

•

Building an overarching statistical-geospatial framework, as part of an overall information architecture at both the
national and global levels, offers an opportunity for countries to proceed with the modernization of their national
statistical systems and official statistics, and to build their capacities to be able to cope with the challenges facing
the 2030 Sustainable Development Agenda;

•

National Statistical Offices (NSOs) are encouraged to collaborate with respective national mapping authorities on
developing a national statistical-geospatial information capacity, as coordination and institutional integration
between the statistical and geospatial agencies within a country are vitally important;

•

NSOs in the Arab region are encouraged to explore and develop innovative mechanisms for empowering
capacities through bilateral exchanges between countries, and to develop the South-South cooperation to its full
potential, going beyond occasional exchanges between national statistical offices and including inter-regional
cooperation to enhance NSO capacities and learn from each other.

v

Acknowledgement
The production of this technical paper was coordinated and finalized with the support of Ismail
Lubbad and Wafa Aboul Hosn, from the Statistics Division of the United Nations Economic and
Social Commission of Western Asia (ESCWA).
The Authors also thank Zeina Sinno, Nada Moudallal and Mohamad Hossary, from the ESCWA
Statistics Division, for the support provided

vii

Contents
Key messages
Acknowledgement
Acronyms
Introduction

iii
v
ix
1

1. Importance of Geospatial Information in Statistical Activities

3

2. Integration of Statistical and Geospatial Information: Need for a Statistical-Geospatial Framework

4

3. Geospatial Information in Support of the SDG Indicator Framework

9

4. Some Illustrative Examples of Measuring and Visualizing Indicators

21

5. Recommendations/Conclusion

31

Annex
References

33
36

ix

Acronyms

AITRS
DDI
DESA
ESCWA
FAO
GIS
GPS
GNSS
IAEG-SDGs
ISO/TC211

Arab Institute for Training and Research in Statistics
Data Documentation Initiative
Department of Economic and Social Affairs
Economic and Social Commission for Western Asia
Food and Agriculture Organization
Geographic Information System
Global Positioning System
Global Navigation Satellite System
Inter-agency and Expert Group on Sustainable Development Goal Indicators
International Organization for Standards/Technical Committee 211 Geographic
information/Geomatics

IUCN

International Union for Conservation of Nature

NMA

National Mapping Agency

NSDI

National Spatial Data Infrastructure

NSO

National Statistical Office (Organization)

OGC

Open Geospatial Consortium

SDGs
SDMX
UNEP

Sustainable Development Goals
Statistical Data and Metadata eXchange
UN Environment Programme

x

UNEPWCMC
UNESCO
UNFPA
UN-GGIM
UNSD
WB

UN Environment Programme World Conservation Monitoring Centre

United Nations Educational, Scientific and Cultural Organization
United Nations Population Fund
UN Committee of Experts on Global Geospatial Information Management
United Nations Statistics Division
World Bank

Introduction
In the current era of data revolution and the emergence of Big Data with innovative and enabling
technologies, the 2030 Agenda for Sustainable Development and the 2020 round of censuses
constitute two major drivers behind increased demand, production and use of data, including
geospatial data. A census provides information on the demographic, social and economic
characteristics of an entire population, including at the individual level and at a certain point in time,
constituting a potentially viable data source to produce a significant number of Sustainable
Development Goals (SDG) Indicators. However, there would still be a need for additional sources of
data to cover all the required SDG Indicators. The 2030 Agenda demands that United Nations
Member States undertake new data acquisition and integration approaches to supply reliable,
timely, accessible and disaggregated data that is essential to set priorities, make informed choices
and implement better policies for sustainable development, and to ultimately ‘leave no one
behind’. 1
With the increasing complexity of national and global development challenges and issues, the need
to understand the inter-relationships across the economic, social and environmental dimensions
has become crucial for sustainable development at all levels. In addition, to address the growing
demand for information on small geographic areas in order to monitor the development goals and
indicators at local and community levels, the 2030 Agenda ‘calls out geospatial information and
earth observations as key methods for tracking progress and informing people about these global
development policies’. 2 In addition, the United Nations recommended the need for countries to keep
abreast of the technological advances made since the previous round of censuses, especially in the
area of Geographic Information Systems (GIS) and Global Positioning System (GPS), and that the
adoption of GIS for the 2020 round of censuses should be a major strategic decision. 3 Hence, the
integration of geospatial and statistical information has become a significant way to unlock new
insights that would never have been possible by looking at socio-economic or geospatial data in
isolation.
Several governmental and private institutions have already recognized the geographic dimension of
censuses and statistical data and their role in economic and social development. They are
particularly realizing that integrating geospatial data with statistics produces significant benefits for
1

See “Transforming our world: the 2030 Agenda for Sustainable Development”, at
https://sustainabledevelopment.un.org/post2015/transformingourworld.

2

See more details in the book: “GIS and the 2020 Census – Modernizing Official Statistics”, Esri Press, 2019. Available as an
e-book and in print.

3

See UN Principles and Recommendations – Revision 3, 2017, United Nations Publications, New York. Available at:
https://unstats.un.org/unsd/publication/seriesM/Series_M67Rev3en.pdf.

2

their countries, compared to the one-dimensional traditional approaches, in terms of reducing the
required cost and time. It also ensures the accuracy and quality of collecting, processing and
communicating information, which greatly increases the return on investment in data collection and
dissemination. In this regard, many national statistics offices are already transforming, or are
planning to transform, their statistical infrastructure, offering an opportunity to embed geography
into their national systems and processes. All this requires building capable national statistical
systems and developing mechanisms, such as a statistical-spatial framework, to facilitate consistent
production and integration approaches for geo-statistical information.
It is against this mandate that ESCWA aims to play a coordinating role in promoting the strategic
use of geospatial and other innovative technologies to help member States build and develop their
national statistical systems, and to advocate for their adoption and implementation in support of the
SDG Indicators, in accordance with United Nations recommendations and taking into account the
national circumstances in the Arab region. In this regard, ESCWA has commissioned this technical
document with operational guidelines that can inform on the integration of geospatial information
with statistical information in support of the SDG Indicators, based on experiences and best
practices from other parts of the world. The framework would define the basic foundations for
building a statistical-geospatial information infrastructure and outline some policy principles on
how national statistical, planning and geospatial authorities can collaborate on the development of
respective data infrastructures and systems.

3

1. Importance of Geospatial Information
in Statistical Activities
The geographical location dimension is particularly being recognized as central to the SDGs since
geospatial data is imperative to understanding the location of the places where people live and
work, the context of these places, the people we serve, and the communities they relate to, which
allows us to identify where the roots of the problems lie. With the data revolution and the
emergence of innovative and enabling technology, geospatial data is increasingly available from
various sources with lower cost and better quality, and is more easily accessible by different users.
Indeed, an increasing computing power has increased the availability of georeferenced information
and geospatial analysis products, and the increasing availability of user-friendly GIS tools for
geospatial data analysis and visualization is improving the accessibility of that georeferenced
information for decision-making. 4
More specifically, with the proliferation of mobile technology and its electronic hand-held devices,
and with an easier access to satellite imagery and use of geospatial technologies, as well as the
pervasive web-based and crowd-sourced tools, there is a shift from traditional paper-based census
data collection methods to new technology and digital-based approaches. This led geospatial
information methodologies and technologies to be adopted by National Statistical Organizations
(NSOs), including in many developing countries, and there is a recognition that the appropriate use
and application of these technologies is beneficial to the efficiency of the preparatory, enumeration,
processing and dissemination phases of the population and housing censuses, and ultimately to
their overall quality.
Today, virtually every NSO uses GIS to create digital maps, develop and maintain databases,
disseminate geostatistical products, and provide a wide range of services. Geospatial information is
also instrumental for other statistical activities, such as the creation of a geo-referenced national
dwelling frame to identify (physical address) and locate (geographic coordinates) all structures on
the ground. This helps set up a national register of buildings and dwellings, develop a business
frame for use in an economic census, improve the coverage in parcel units, and establish the
National Spatial Data Infrastructure (NSDI) with new spatial datasets and standards. In addition,
geospatial information supports the maintenance of frames that are required as a basis for the
statistical sampling frame for surveys and censuses.

4

This paper draws on the book, “GIS and the 2020 Round of Census: Modernizing Official Statistics” and an ESCWA Parliamentary
paper, “The Prospects of Innovation and Technology in Official Statistics,” respectively co-authored and authored by the
Consultant.
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2. Integration of Statistical and Geospatial
Information: Need for a StatisticalGeospatial Framework
In most countries, including in the Arab region, the NSO is usually in charge of “collecting,
processing, and disseminating data on a wide range of demographic, social, economic, and
environmental topics” through population and housing censuses, surveys, registers and other
administrative files, providing the bulk of the official statistics for the country. Still, in some
countries, these official statistics, constituting the major outputs of the national statistical system,
benefit a limited number of users, principally government agencies and a few non-governmental
bodies. In response to this limitation, and in particular the challenges facing the 2030 Agenda, NSOs
have to build national statistical systems that go beyond the traditional users, to become part of a
larger data ecosystem “that is made up of multiple communities of data producers and users,”
including “civil society; the private sector; academic and scientific communities; as well as regional,
international and UN agencies; and specialized data producers” 5.
In this context, building a statistical-geospatial infrastructure is increasingly recognized, by both
statistical and geospatial communities, as an enabler for facilitating data sharing and improving the
availability and access of country information in support of evidence-based decision-making and
sustainable development. They particularly recognized that when both statistical information and
geospatial information are integrated within a statistical-geospatial framework, the geo-statistical
results can significantly improve the quality of official statistics and population and housing
censuses, as well as the measuring and monitoring of the Sustainable Development Goals. The
United Nations has indeed recommended that countries should build, develop and strengthen their
geospatial information infrastructures in support of census and statistical activities, and recognize
that the adoption of a geographic-based approach with full integration of statistical and geospatial
information offers an opportunity for countries to proceed with the modernization of their national
statistical systems and official statistics, 6 and build their capacities to be able to cope with the
challenges facing the 2030 Agenda for Sustainable Development.
It is worth mentioning that the United Nations Statistical Commission and the United Nations
Committee of Experts on Global Geospatial Information Management have established an Expert
5

See OECD, 2017: PART I, Chapter 3, The role of national statistical systems in the data revolution (Shaida Badiee, Johannes
Jütting, Deirdre Appel, Thilo Klein and Eric Swanson).

6

Cf. In-depth review of developing geospatial information services based on official statistics, Note by the United Kingdom Office
for National Statistics, CES, 2016, ECE/CES/2016/7.
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Group on the Integration of Statistical and Geospatial Information tasked with developing and
advancing the implementation of a global statistical-geospatial framework as a standard for the
integration of statistical and geospatial information, especially in the context of the 2030
Sustainable Development Agenda (see figure 1 below). A few Arab countries have developed, or are
currently developing, their national statistical-geospatial framework in accordance with the
internationally agreed guidelines and principles of the Global Statistical Geospatial Framework.

Figure 1. Global Statistical Geospatial Framework

The Global Statistical Geospatial Framework Principles – Goals and Objectives
Each of the high-level principles in the Global Statistical Geospatial Framework is defined by a set of
goals and objectives that are supported by international, regional and applicable domestic
standards and best practices.
Principle 1: Use of fundamental geospatial infrastructure and geocoding (NSDI, seamless
integration).
Principle 2: Geocoded unit record data in a data management environment (Unique identifiers).
Principle 3: Common geographies for the dissemination of statistics (Output geographies);
Principle 4: Interoperable data and metadata standards (Technical standards, data sharing). and
Principle 5: Accessible and usable geospatially enabled statistics (Analysis, policy impact).
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We have to delve into the requirements of the five guiding principles, taking into account national
contexts, to help Arab countries build and develop their national statistical geospatial frameworks: 7
Principle 1 – Need for geospatial infrastructure and geocoding
•

This foundational principle is about the use of a fundamental geospatial infrastructure with the finest geographic
level possible, which is not the case in many Arab countries;

•

Possible ways to have a geospatial infrastructure at the finest geographical level for geocoding purposes include
establishing a National Address Management Framework (NAMF) to determine geographic positions based on an
address, or a National Dwelling Framework, based on a point-based capture of geographic coordinates at the
dwellings/housing unit level;

•

What is required is to build and develop a national geospatial infrastructure that would cater to the needs of both
geospatial and statistical communities, using, for example, the national fundamental geospatial data and/or the
national geodetic reference system.

Principle 2 - Geo-enabling statistical data
•

This principle recommends that the linkage of a geocode for each statistical unit record should occur within a data
management environment to ensure that all statistical data is consistently geospatially enabled, and allow for the
flexible use of geocoded unit records in future analysis and visualization (e.g. in aggregating data into a variety of
larger geographic units, or taking future changes to geographies over time);

•

More specifically, geo-enabling statistical data is done through the geocoding process of finding associated
geographic coordinates from other geographic data for the statistical units. This could be through street addresses
or postal codes; 8 direct capture by Global Navigation Satellite System/GPS receivers of coordinates (latitude and
longitude) in the field, or indirect capture of coordinates from existing maps;

•

It is worth noting that the trend in the world is towards a point-based location of people and dwellings (establishing
a dwelling frame) that increases the spatial relevance of statistical information, provided precautions and security
measures are taken to ensure that individual information is kept private and confidential;

•

The point-based approach facilitates the convergence of information from multiple sources for a particular
location and allows aggregation at any spatial unit and further spatial analysis.

Principle 3 - Standard geographic boundaries
•

This principle is about enabling comparisons across datasets from different sources, which requires the use of a
common set of geographies for the display, reporting and analysis of social, economic and environmental
information;

7

See “Spatially-enabled Statistics for Africa”, International Workshop on Global Fundamental Geospatial Data Themes for Africa,
25-27 April 2018, Addis Ababa, Ethiopia. Available at: http://ggim.un.org/meetings/2018Addis_Ababa/documents/1.9.Andre_Nonguierma.pdf.

8

“GIS and the 2020 Census: Modernizing Official Statistics”, Esri Press, 2019. Available as an e-book and in print.
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•

We need to have a standard common geographic frame that is consistent and stable over time. There is the
traditional hierarchy of administrative boundaries (province, municipality, etc.) that provides the basis for
consistent geographic areas, representing the smallest areas for which population information is available. It
specifically involves the creation of a list of all administrative and statistical reporting units in the country, with the
relationships among all types of administrative and reporting unit boundaries being defined;

•

However, this traditional ‘administrative method’ that uses the enumeration area as a basis to report census data
according to a hierarchical system of administrative units, ranging from the local up to the country level, is being
increasingly criticized as the administrative units are prone to changes;

•

For countries experiencing frequent changes in their administrative boundaries, a grid system would provide a
solution for these recurrent changes. Such a system is indeed stable over time and is not affected by frequent
administrative boundary changes. 9 It would also offer cross-border studies, useful, for instance, in disseminating
some environmental or health statistical data, or global SDG indicators.

Principle 4 - Metadata Interoperability
•

This principle is about the benefits of greater interoperability between statistical and geospatial data and metadata
standards, from cataloguing to data interchange;

•

Developing, adopting and implementing technical standards and metadata is a ubiquitous process for countries to
enable interoperability and facilitate the integration and use of diverse sources of statistical and geospatial data
and services in all sectors. They also make statistical and geospatial information more relevant to a wider range of
stakeholders;

•

It is particularly recommended for Arab countries to implement standards that meet their user needs, bearing in
mind that these standards gain to be in line with the internationally agreed geo-standards, like those developed by
the international standard organizations ISO/TC211 and OGC. 10 They should also be aware of the standards under
development, such as the work on a statistical-geospatial metadata interoperability to integrate the statistical
metadata standards SDMX and DDI 11 with ISO-19115.

Principle 5 - Access to and use of geospatially enabled statistics
•

This principle is about the need to identify or, where required, develop policies, standards and guidelines that
support the release, access, analysis and visualization of geospatially enabled information, since the ultimate goal
for developing a statistical-geospatial framework is to help make data easily accessible and used by as many
users as possible;

9

Idem.

10

“A Guide to the Role of Standards in Geospatial Information Management”, prepared cooperatively by the Open Geospatial
Consortium (OGC); The International Organization for Standards (ISO) Technical Committee 211 Geographic
information/Geomatics; and the International Hydrographic Organization (IHO). August 2015” – See:
http://ggim.un.org/documents/Standards%20Guide%20for%20UNGGIM%20-%20Final.pdf.

11

Like SDMX, the Data Documentation Initiative (DDI) has become a well-established international metadata standard, designed to
describe socio-economic surveys, censuses and other microdata collection activities.

8

•

In this data-driven era, the benefits of linking socio-economic and geospatial information are increasingly
acknowledged. This is reflected in the growing demand for statistical organizations to provide information on small
geographic areas, right down to the geocode, that is needed at the local and community levels;

•

There is also the recent rise of the ‘Open Data’ movement, recognized by the United Nations for its support to the
SDGs. In this regard, the 2017 Cape Town Global Action Plan for Sustainable Development Data did “encourage
national statistical offices to embrace the open data initiative and ensure stakeholders of the national statistical
system as part of the process”. 12

Some countries have already adapted this Global Statistical-Geospatial Framework to their national
circumstances (see annex).

12 See Cape Town Global Action Plan for Sustainable Development Data. Available at:
https://unstats.un.org/sdgs/hlg/Cape_Town_Global_Action_Plan_for_Sustainable_Development_Data.pdf.
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3. Geospatial Information in Support
of the SDG Indicator Framework
This section addresses the geographic dimension of the SDG Sustainable Development Goals
indicators by focusing on the contribution of geospatial information and its integration with
statistical information, based on a global and national perspective, by taking into account, at the
global level, the findings of the Working Group on Geospatial Information of the Inter-Agency
Expert Group on Sustainable Development Goal Indicators (IAEG-SDGs WG GI), and some
examples of indicators at the national level.

Contribution of Geospatial Information
Geospatial data can contribute to monitoring of the 2030 Agenda in four ways:
(a) As data in itself – geospatial data is used directly for the indicator construction (geospatial data = indicator);
•

SDG indicator 15.1.1: Forest area as a percentage of total land area.

(b) Support statistical data – geospatial data is used in combination with other data to estimate an indicator
(geospatial and other data -> indicator);
•

SDG indicator 11.2.1: Proportion of the population that has convenient access to public transport, by
age, sex and persons with disabilities.

(c) Enrich statistical data – geospatial data is used to enrich the indicators, although the indicator does not
require a geospatial breakdown (analysis, enrichment of the indicators);
•

SDG indicator 6.3.2: Percentage of water bodies with good ambient water quality.

(d) Geospatial data can help in communication and gives possibilities for geographical disaggregation of data:
•

230 Indicators disaggregated by geographic location, urban/rural, region, etc.;

•

Administrative data often come with geospatial information (e.g. address, administrative unit, etc.).

Source: UN-GGIM

The Working Group on Geospatial Information of the Inter-agency and Expert Group on SDG
Indicators (IAEG-SDGs WG GI) has prepared a Shortlist, composed of List A and List B, containing
the results of the analysis of the Global Indicator Framework through a “geographic location” lens,
on the priority indicators where geospatial information has a direct and a significant/supporting
contribution (although other data may be required). That includes recent updates on the
recommended methods and tiers, and additional information on geospatial data required for each
indicator.

10

Table A. List of Indicators where geospatial information has a direct contribution
Goal
Goal 2.
End hunger,
achieve food
security and
improved
nutrition, and
promote
sustainable
agriculture

Goal 6.
Ensure
availability and
sustainable
management of
water and
sanitation for all

Target

Indicator

2.4

2.4.1

By 2030, ensure
sustainable food
production systems
and implement
resilient agricultural
practices that
increase productivity
and production, that
help maintain
ecosystems, that
strengthen capacity
for adaptation to
climate change,
extreme weather,
drought, flooding and
other disasters and
that progressively
improve land and soil
quality

Proportion of
agricultural area
under productive
and sustainable
agriculture

6.3

6.3.2

By 2030, improve
water quality by
reducing pollution,
eliminating dumping
and minimizing
release of hazardous
chemicals and
materials, halving the
proportion of
untreated wastewater
and substantially
increasing recycling
and safe reuse
globally

Proportion of
bodies of water
with good ambient
water quality

6.5

6.5.2

By 2030, implement
integrated water
resources
management at all
levels, including

Proportion of
transboundary
basin area with an
operational
arrangement for

Tiera
Tier II
(initially Tier
III)
Possible
Custodian
Agency(ies):
FAO &
Partner
Agency(ies):
UNEP

Geospatial Data
Required
• Land Use/Land
Cover/Soil
Characteristics;
Forest land,
Wetlands, Cropland,
Grassland;
• Tree coverCrop yield
estimates;
• Nutritional status
maps;
• Water bodies/crop
water productivity,
irrigation;
• Aerial/Satellite
Imagery.

Tier II
(initially Tier
III)
Possible
Custodian
Agency(ies):
UNEP &
Partner
Agency(ies):

• Wetlands;
• Water
resources/Water
bodies;
• Water and sanitation
access maps;
• Aerial/Satellite
Imagery.

UN-Water

Tier I (initially
Tier III)
Possible
Custodian
Agency(ies):
UNESCO-IHP,

• Wetlands;
• Water
resources/Water
bodies;
• Aerial/Satellite
Imagery.
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Goal

Target

Indicator

Tiera

Geospatial Data
Required

through
transboundary
cooperation as
appropriate

water cooperation

UNECE

6.6

6.6.1

• Wetlands;

By 2020, protect and
restore water-related
ecosystems, including
mountains, forests,
wetlands, rivers,
aquifers and lakes

Change in the
extent of waterrelated ecosystems
over time

Tier I (initially
Tier III)
Possible
Custodian
Agency(ies):
UNEP,
Ramsar &

• Water
resources/Water
bodies;

Partner
Agency(ies):
UN-Water,
IUCN
Goal 9.

9.1

9.1.1

Tier II
(initially Tier
III)

Build resilient
infrastructure,
promote inclusive
and sustainable
industrialization
and foster
innovation

Develop quality,
reliable, sustainable
and resilient
infrastructure,
including regional and
transborder
infrastructure, to
support economic
development and
human well-being,
with a focus on
affordable and
equitable access for
all

Proportion of the
rural population
who live within 2 km
of an all-season
road

9.c

9.c.1

Tier I

Significantly increase
access to information
and communications
technology and strive
to provide universal
and affordable
access to the Internet
in least developed
countries by 2020

Proportion of
population covered
by a mobile
network, by
technology

Possible
Custodian
Agency(ies):
ITU

Possible
Custodian
Agency(ies):
WB &
Partner
Agency(ies):
UNEP,
UNECE,

• Tree cover;

• Water and sanitation
access maps;
• Aerial/Satellite
Imagery.

• Settlements;
• Urban areas;
• Roads, Public
transportation;
• Mobility maps;
• Facilities inventories;
• Aerial/Satellite
Imagery.

ADB

• Geographic
Population
Distribution/Gridded
Population;
• Mobile/Cell network
coverage;
• Aerial/Satellite
Imagery.
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Goal

Target

Indicator

Tiera

Geospatial Data
Required

Goal 11.

11.2

11.2.1

Tier II

Make cities and
human
settlements
inclusive, safe,
resilient and
sustainable

By 2030, provide
access to safe,
affordable, accessible
and sustainable
transport systems for
all, improving road
safety, notably by
expanding public
transport, with
special attention to
the needs of those in
vulnerable situations,
women, children,
persons with
disabilities and older
persons

Proportion of
population that has
convenient access
to public transport,
by sex, age and
persons with
disabilities

Possible
Custodian
Agency(ies):
UN-Habitat
& Partner
Agency(ies):
UNEP,
UNECE

11.3

11.3.1

Tier II

• Settlements;

By 2030, enhance
inclusive and
sustainable
urbanization and
capacity for
participatory,
integrated and
sustainable human
settlement planning
and management in
all countries

Ratio of land
consumption rate to
population growth
rate

Possible
Custodian
Agency(ies):
UN-Habitat &
Partner
Agency(ies):
UNEP

• Urban areas;

11.7

11.7.1

Tier II

• Settlements;

By 2030, provide
universal access to
safe, inclusive and
accessible, green and
public spaces, in
particular for women
and children, older
persons and persons
with disabilities

Average share of
the built-up area of
cities that is open
space for public
use for all, by sex,
age and persons
with disabilities

Possible
Custodian
Agency(ies):
UN-Habitat

• Urban areas;

Goal 14.

14.2

14.2.1

Conserve and
sustainably use

By 2020, sustainably
manage and protect

Number of
countries using

• Routes/stops of the
different means of
transportation
available for the
population with
disabilities;
• Distances for the
population to
transportation
access points;
• Housing units; Urban
areas; Settlements;
Postal/Administrative
units;
• Aerial/Satellite
Imagery.

• Access to public
green space;
• Substandard housing
maps;
• Aerial/Satellite
Imagery.

• Land Use/Land
Cover: Forest land;
• Grassland;
• Tree cover;
• Bare areas;
• Aerial/Satellite
Imagery.

Tier II
(initially Tier
III)

• Wetlands;
• Coastal/Marine

13

Goal
the oceans, seas
and marine
resources for
sustainable
development

Target

Indicator

Tiera

areas;

marine and coastal
ecosystems to avoid
significant adverse
impacts, including by
strengthening their
resilience, and take
action for their
restoration in order to
achieve healthy and
productive oceans

ecosystem-based
approaches to
managing marine
areas

14.5

14.5.1

Tier I

By 2020, conserve at
least 10 per cent of
coastal and marine
areas, consistent with
national and
international law and
based on the best
available scientific
information

Coverage of
protected areas in
relation to marine
areas

Possible
Custodian
Agency(ies):
UNEPWCMC,
UNEP,
IUCN
&
Partner
Agency(ies):
Ramsar

Goal 15.

15.1

15.1.1

Tier I

• Forest land;

Protect, restore
and promote
sustainable use
of terrestrial
ecosystems,
sustainably
manage forests,
combat
desertification,
and halt and
reverse land
degradation and
halt biodiversity
loss

By 2020, ensure the
conservation,
restoration and
sustainable use of
terrestrial and inland
freshwater
ecosystems and their
services, in particular
forests, wetlands,
mountains and
drylands, in line with
obligations under
international
agreements

Forest area as a
proportion of total
land area

Possible
Custodian
Agency(ies):
FAO &

• Tree cover;

(initially, Proportion
of national
exclusive economic
zones managed
using ecosystembased approaches)

(Possible
Custodian
Agency(ies):
UNEP &
Partner
Agency(ies):
IOC-UNESCO,
FAO

Geospatial Data
Required

Partner
Agency(ies):
UNEP
15.1.2

Tier I

Proportion of
important sites for
terrestrial and
freshwater
biodiversity that are
covered by
protected areas, by
ecosystem type

Possible
Custodian
Agency(ies):
UNEP-WCMC
UNEP, IUCN
& Partner
Agency(ies):
Ramsar

15.3

15.3.1

By 2030, combat

Proportion of land

Tier I (initially
Tier III)

• Aerial/Satellite
Imagery.

• Coastal/Marine
protected areas;
• Harmful algal blooms
• Eutrophication;
• Aerial/Satellite
Imagery.

• Total land area;
• Aerial/Satellite
Imagery.

• Land cover, land
degradation, biodiversity;
• Protected areas;
• Aerial/Satellite
Imagery.

• Land cover, land
degradation;
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Goal

Target

Indicator

Tiera

desertification,
restore degraded land
and soil, including
land affected by
desertification,
drought and floods,
and strive to achieve
a land degradationneutral world

that is degraded
over total land area

Possible
Custodian
Agency(ies):
UNCCD &

15.4

15.4.1

Tier I

By 2030, ensure the
conservation of
mountain
ecosystems, including
their biodiversity, in
order to enhance
their capacity to
provide benefits that
are essential for
sustainable
development

Coverage by
protected areas of
important sites for
mountain
biodiversity

Possible
Custodian
Agency(ies):
UNEP-WCMC
UNEP,
IUCN

Geospatial Data
Required
• Total land area;
• Aerial/Satellite
Imagery.

Partner
Agency(ies):
FAO,
UNEP
• Tree cover, mountain
bio-diversity;
• Protected areas;

• Aerial/Satellite
Imagery.

a https://unstats.un.org/sdgs/iaeg-sdgs/tier-classification/ Tier classification. Where –
Tier 1: Indicator is conceptually clear, has an internationally established methodology and standards are available, and data
are regularly produced by countries for at least 50 per cent of countries and of the population in every region where the
indicator is relevant.
Tier 2: Indicator is conceptually clear, has an internationally established methodology and standards are available, but data
are not regularly produced by countries.
Tier 3: No internationally established methodology or standards are yet available for the indicator, but
methodology/standards are being (or will be) developed or tested. (As of the 51st session of the UN Statistical Commission,
the global indicator framework does not contain any Tier III indicators)
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List B. List of additional Indicators where geospatial information has a significant/supporting contribution
Goal

Target

Indicator

Tier

Geospatial Data

Goal 1.

1.1

1.1.1

Tier I

• Urban areas;

End poverty in
all its forms
everywhere

By 2030, eradicate
extreme poverty for
all people
everywhere,
currently measured
as people living on
less than $1.25 a day

Proportion of
population living
below the
international
poverty line, by
sex, age,
employment status
and geographical
location
(urban/rural)

Possible
Custodian
Agency(ies):
B & Partner
Agency(ies):
ILO

• Settlements;

1.4

1.4.2

• Parcel/Cadastral maps;

By 2030, ensure that
all men and women,
in particular the poor
and the vulnerable,
have equal rights to
economic resources,
as well as access to
basic services,
ownership and
control over land and
other forms of
property,
inheritance, natural
resources,
appropriate new
technology and
financial services,
including
microfinance

Proportion of total
adult population
with secure tenure
rights to land,
(a) with legally
recognized
documentation and
(b) who perceive
their rights to land
as secure, by sex
and by type of
tenure

Tier II (initially
Tier III)

Goal 3. (*)

3.8

3.8.1

Ensure healthy
lives and
promote wellbeing for all at
all ages

Achieve universal
health coverage,
including financial
risk protection,
access to quality
essential health-care
services and access

Coverage of
essential health
services

Possible
Custodian
Agency(ies):
WB,
UN-Habitat &
Partner
Agency(ies):
FAO, UNSD,
UN Women,
UNEP, IFAD

Tier I (initially
Tier III)
Possible
Custodian
Agency(ies):
WHO &
Partner
Agency(ies):

• Areas affected by losses
from natural disasters;
• Poverty maps;

• Aerial/Satellite Imagery.

• Type of tenure of
parcels;

• Aerial/Satellite Imagery.

• Health facility maps;
• Aerial/Satellite Imagery.
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Goal

Target

Indicator

Tier

Geospatial Data

UNICEF,
UNFPA,
DESA
Population
Division

to safe, effective,
quality and
affordable essential
medicines and
vaccines for all

3.b

3.b.3

Support the
research and
development of
vaccines and
medicines for the
communicable and
non‐communicable
diseases that
primarily affect
developing
countries, provide
access to affordable
essential medicines
and vaccines, in
accordance with the
Doha Declaration on
the TRIPS
Agreement and
Public Health, which
affirms the right of
developing countries
to use to the full the
provisions in the
Agreement on TradeRelated Aspects of
Intellectual Property
Rights regarding
flexibilities to protect
public health, and, in
particular, provide
access to medicines
for all

Proportion of
health facilities
that have a core
set of relevant
essential
medicines
available and
affordable on a
sustainable basis

Goal 4.

4.5

4.5.1

Ensure
inclusive and

By 2030, eliminate
gender disparities in

Parity indices
(female/male,

Tier II (initially
Tier III)
Possible
Custodian
Agency(ies):
WHO

Tier I/II
depending on
indice
(initially Tier

• Health facility maps;
• Disease incidence and
risk maps;

• Aerial/Satellite Imagery.

• Urban areas;
• Settlements;
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Goal

Target

Indicator

equitable
quality
education and
promote
lifelong
learning
opportunities
for all

education and
ensure equal access
to all levels of
education and
vocational training
for the vulnerable,
including persons
with disabilities,
indigenous peoples
and children in
vulnerable situations

rural/urban,
bottom/top wealth
quintile and others
such as disability
status, indigenous
peoples and
conflict-affected,
as data become
available) for all
education
indicators on this
list that can be
disaggregated

I/II/III)

• School facility maps;

Possible
Custodian
Agency(ies):
UNESCO-UIS
&
Partner
Agency(ies):
OECD

• Literacy and educational
achievement maps;

Goal 5.

5.2 Eliminate all
forms of violence
against all women
and girls in the public
and private spheres,
including trafficking
and sexual and other
types of exploitation

5.2.2 Proportion of
women and girls
aged 15 years and
older subjected to
sexual violence by
persons other than
an intimate partner
in the previous 12
months, by age and
place of
occurrence

Tier II

• Women/Girls-related
Offenses/Assaults/Crime
map;

5.4

5.4.1

Tier II

Recognize and value
unpaid care and
domestic work
through the provision
of public services,
infrastructure and
social protection
policies and the
promotion of shared
responsibility within
the household and
the family as
nationally
appropriate

Proportion of time
spent on unpaid
domestic and care
work, by sex, age
and location

Possible
Custodian
Agency(ies):
UNSD,

Achieve
gender equality
and empower
all women and
girls

Tier

Possible
Custodian
Agency(ies):
UNICEF,

Geospatial Data

• Aerial/Satellite Imagery.

• Aerial/Satellite Imagery.

UN Women,
UNFPA,
WHO,
UNODC &
Partner
Agency(ies):
UNSD, UNDP

UN Women

• Housing units/Dwellings
map;
• Aerial/Satellite Imagery.
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Goal

Target

Indicator

5.a

5.a.1

Undertake reforms to
give women equal
rights to economic
resources, as well as
access to ownership
and control over land
and other forms of
property, financial
services, inheritance
and natural
resources, in
accordance with
national laws

(a) Proportion of
total agricultural
population with
ownership or
secure rights over
agricultural land,
by sex; and (b)
share of women
among owners or
rights-bearers of
agricultural land,
by type of tenure
5.a.2
Proportion of
countries where
the legal
framework
(including
customary law)
guarantees
women’s equal
rights to land
ownership and/or
control

Goal 11.

11.7

11.7.2

Make cities
and human
settlements
inclusive, safe,
resilient and
sustainable

By 2030, provide
universal access to
safe, inclusive and
accessible, green
and public spaces, in
particular for women
and children, older
persons and persons
with disabilities

Proportion of
persons victim of
physical or sexual
harassment, by
sex, age, disability
status and place of
occurrence, in the
previous 12 months

Goal 12.*

12.a

12.a.1

Ensure
sustainable
consumption

Support developing
countries to
strengthen their

Installed
renewable energygenerating

Tier
Tier II (initially
Tier III)
Possible
Custodian
Agency(ies):
FAO &
Partner
Agency(ies):
UN Women
UNSD, UNEP,
WB, UNHabitat

Tier II (initially
Tier III)
Possible
Custodian
Agency(ies):
FAO &
Partner
Agency(ies):
WB, UN
Women

Geospatial Data
• Cropland;
• Tree crops;
• Farms/holdings
map/locations;
• Type of tenure of
agriculture land;
• Aerial/Satellite Imagery.

• World map;
• Country land ownership
map;

• Aerial/Satellite Imagery.

Tier II (initially
Tier III)

• Offenses/Assaults/Crime
map;

Possible
Custodian
Agency(ies):
UNODC &
Partner
Agency(ies):
UN Women,
UN-Habitat

• Aerial/Satellite Imagery.

Tier I
(provisional)

• Energy productivity
maps;

Possible
Custodian

• Aerial/Satellite Imagery.
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Goal

Target

Indicator

scientific and
technological
capacity to move
towards more
sustainable patterns
of consumption and
production

capacity in
developing
countries (in watts
per capita)

Agency(ies):
IRENA

12.c Rationalize
inefficient fossil-fuel
subsidies that
encourage wasteful
consumption by
removing market
distortions, in
accordance with
national
circumstances,
including by
restructuring
taxation and phasing
out those harmful
subsidies, where
they exist, to reflect
their environmental
impacts, taking fully
into account the
specific needs and
conditions of
developing countries
and minimizing the
possible adverse
impacts on their
development in a
manner that protects
the poor and the
affected
communities

12.c.1

Tier I (initially
Tier III)

• Energy productivity
maps;

Possible
Custodian
Agency(ies):
UNEP

• Pollution maps;

Goal 15.

15.4

15.4.2

• Forest land;

Protect,
restore and
promote
sustainable

By 2030, ensure the
conservation of
mountain
ecosystems,

Mountain Green
Cover Index

Tier I (initially
Tier II)

and production
patterns

Amount of fossilfuel subsidies per
unit of GDP
(production and
consumption)

Tier

Possible
Custodian
Agency(ies):

Geospatial Data

• Aerial/Satellite Imagery.

• Grassland;
• Tree cover;
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Goal
use of
terrestrial
ecosystems,
sustainably
manage
forests, combat
desertification,
and halt and
reverse land
degradation
and halt
biodiversity
loss
*

Target
including their
biodiversity, in order
to enhance their
capacity to provide
benefits that are
essential for
sustainable
development

Indicator

Tier
FAO &
Partner
Agency(ies):
UNEP

Geospatial Data
• bare areas;
• Aerial/Satellite Imagery.

This Goal has been added by the author to the original List B. Its Tier was upgraded to level 1.

Note: List A and List B above are those prepared by the Working Group on Geospatial Information of the Inter-agency and
Expert Group on SDG Indicators (IAEG-SDGs) ( https://ggim.un.org/meetings/2017-4th_Mtg_IAEG-SDGNY/documents/WG's_Initial_Shortlist-Table_A_B.pdf), with updates (as of 17 July 2020) from the Tier Classification for Global
SDG Indicators made by IAEG-SDGs
(https://unstats.un.org/sdgs/files/Tier%20Classification%20of%20SDG%20Indicators_17%20July%202020_web.v3.pdf), and with
the addition of two goals to List B and the compilation of required geospatial data by the author (This compilation draws on
the paper “Specifications of land cover datasets for SDG indicator monitoring”, authored by Sarah Carter and Martin Herold,
and reviewed by members of the working group on geospatial information of the Inter-agency and Expert Group on
Sustainable Development Goals Indicators (IAEG-SDGs) for its presentation at its 9th meeting in March 2019. Available at
http://ggim.un.org/documents/Paper_Land_cover_datasets_for_SDGs.pdf).
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4. Some Illustrative Examples of Measuring
and Visualizing Indicators
It is worth mentioning that examples 1, 2 and 3 are related to the Bronx Borough in New York City
(the Bronx, the poorest borough of New York City, has one of the highest unemployment rates, and
its residents have on average longer commutes to work than other boroughs’ residents). 13 These
examples show how geospatial data can significantly contribute to disaggregation of data
(population) at the finest geographic level – knowing that not all countries can disaggregate down to
the same level.

Example 1
SDG
1. End poverty in all its forms
everywhere

Target

Indicator

1.2

1.2.1

By 20230, reduce at least by half the
proportion of men, women and
children of all ages living in poverty
in all its dimensions according to
national definitions

Proportion of population living
below the national poverty line,
by sex and age
1.2.2
Proportion of men, women and
children of all ages living in
poverty in all its dimensions
according to national definitions

Monitoring these indicators requires disaggregated information on:
• Population below the United States poverty threshold;
• Male vs Female population below the United States poverty threshold;
• Different age groups below the United States poverty threshold, including children below the United States
poverty threshold and elderly population;
• Different ethnic groups below the United States poverty threshold;
• Geographic level: the study area was broken down into ZIP code tabulation areas, which were used to
display and analyze data at a more targeted level.
The results were mapped as follows:

13

These examples are extracted from a study carried out by Mariam Guniava for the Institute for Conscious Global Change (ICGC)
(https://www.icgc.ngo/doclib/ICGC%20Pilot%20N2.pdf), in which the Consultant has participated as an advisor.
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Map 1. Poverty Threshold

Map 2. Poverty and Women

• 29.1per cent of the Bronx population lives below
the poverty threshold;

• On average, 31.3 per cent of women in the Bronx
live below the poverty line, while for men this
number is 26.5 per cent (see map 2).

• Map 1 shows the percentage of population living
below the poverty threshold, classified by ZIP code
areas;
• This analysis allows us to identify the poorest
areas in the borough (bordered in red - see map 1).

• The largest poverty gap between genders can be
found in ZIP code areas 10453, 10454, 10460, and
10468 on map 2.
• Poverty rates for women are higher in all ZIP
code areas except for Zip code Area 10475 (Coop City neighborhood), which is one of the more
prosperous neighborhoods of the Bronx, and
where poverty rate is 10.5 per cent for both men
and women. See map 2

Maps 3 & 4. Poverty between age groups 18-34 and 35-64

• Persons between the ages of 18-34 and 35-64 face largely similar levels of poverty in different ZIP code
areas;
• 26.5 per cent of adults between 18 and 24, and 24.4 per cent of adults between 35 and 64 live below the
poverty threshold;
• On the geographic level: ZIP code areas with adults living below the poverty threshold coincide with the
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ZIP code areas with higher overall poverty;
• It is worth noting that with age, the incidence of poverty seems to diminish in the Bronx.
Source: U.S. Census Bureau.
POVERTY STATUS IN THE PAST 12 MONTHS.
2018 American Community Survey (ACS) 5-Year Estimates. Table S1701.

Example 2
SDG

Target

Indicator

8. Promote sustained, inclusive
and sustainable economic
growth, full and productive
employment and decent work
for all

8.5

8.5.2

By 2030, achieve full and productive
employment and decent work for all
women and men, including for your
young people and persons with
disabilities, and equal pay for work
of equal value

Unemployment rate, by sex, age
and persons with disabilities

Monitoring this indicator required disaggregated information on:
•
•
•
•
•
•

Unemployment among the overall population;
Unemployment among women and men;
Unemployment among different age groups, including youth and elderly population;
Unemployment among persons with disabilities;
Unemployment among persons with different levels of educational attainment;
Geographic level: ZIP areas.

The results were mapped as follows:
• This map shows the level of unemployment among persons aged 16 and above, classified by ZIP code
areas, with darker green colors representing higher levels of unemployment;
• The poorest areas, identified through earlier analysis, are bordered in red;
• The poorest and the highest unemployment areas overlap.
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• The map shows the gender gap in unemployment in different ZIP code areas. Dark blue and dark purple
colors represent areas with higher gender gaps in unemployment, while lighter blue and lighter pink areas
represent zones with lower gender gaps. Interestingly, most areas with largest gender gaps (both positive
and negative) fall outside of the extreme poverty zones;
• Unlike poverty, unemployment affects both gender in a comparable manner. Highest female
unemployment (14.3 per cent) is observed in Zip code area 10460, while the highest male unemployment
(15 per cent) is observed in Zip code area 10456;
• There are areas of extreme poverty, where either overall employment (zip code 10451), female
unemployment (zip code 10452), and male unemployment (zip code 10474) are moderate (under 10 per
cent).

These two maps below depict gender unemployment through a gender lens.

The four maps below show the unemployment rate by ZIP code area for different age groups:
• Unemployment among the adults between the ages of 25 and 64 in the Bronx ranges from 4.4 per cent to
12.1 per cent, and averages at 8.6 per cent;
• Unsurprisingly, this segment’s unemployment map and overall unemployment map have significant
overlaps;
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• Six out of the 8 ZIP code areas with highest unemployment among 25-64-year-olds fall within highest
poverty zones;
• Interestingly, ZIP code area 10452 (7.2 per cent) has relatively low unemployment, yet, it is one of the
highest poverty zones;
• The young generation experiences unemployment most acutely among all age groups;
• Elderly persons (ages: 65+) seem to be less affected by unemployment than younger persons (ages: 16-19);
• The problem of unemployment is most critical for seniors between the ages of 65 and 74 in ZIP code areas
10455 and 10456.
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Example 3
SDG
11. Make cities and human
settlements inclusive, safe,
resilient and sustainable

Target

Indicator

11.2

11.2.1

By 2030, provide access to safe,
affordable, accessible and
sustainable transport systems for
all, improving road safety, notably by
expanding public transport, with
special attention to the needs of
those in vulnerable situations,
women, children, persons with
disabilities and older persons

Proportion of population that
has convenient access to public
transport, by sex, age and
persons with disabilities

Monitoring this indicator requires disaggregated information on population, available means of transport and
their routes/stops (e.g. bus, subway, train stops, etc.). We need to be able to calculate distances covered by
the population to transportation access points (e.g. within 400 or 800 metres from public transport stops). In
other words, a geospatial analysis should be conducted. To visualize access of Bronx residents to convenient
public transportation, the study mapped and analyzed the following:
•
•
•
•
•
•

Access to bus stops (400 and 800 metres) for different age groups;
Access to bus stops (400 and 800 metres) for men and women;
Access to bus stops (400 and 800 metres) for persons with disabilities;
Access to subway/Metro-North stops (400 and 800 metres) for different age groups;
Access to subway/Metro-North stops (400 and 800 metres) for men and women;
Access to subway/Metro-North stops (400 and 800 metres) for persons with disabilities.

Below are some results illustrated in maps:

Maps above: Access to subway and train, within 400 metre, for two age groups: 5-19 & 20-59.
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Maps above: Access to subway and train, within 800 metres, for two age groups: 5-19 & 20-59.

Maps above: Access to subway and train, within 400 metres, for women and men

Maps above: Access to subway and train, within 800 metres, for women and men
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Maps above: Access to subway and train, within 400 and 800 metres, for persons with disabilities
Source: U.S. Census Bureau.
DISABILITY CHARACTERISTICS.
2018 American Community Survey (ACS) 5-Year Estimates. Table S1810.

Some significant findings:
• The two maps above depict the distribution of persons with disabilities across 25 ZIP code areas in the
Bronx. Darker orange/brown colors represent higher concentration of persons of disability in a given ZIP
code area. In our analysis, we included all forms of disability;
• In mapping the locations of only those subway and Metro-North stops that are Americans with Disabilities
Act (ADA) accessible (i.e. have a ramp or an elevator), the creation of green ring buffers with a radius of
400 metres and 800 metres around these stops to make them visible, specifically for persons with
disabilities;
• In comparing these two maps with earlier maps that depict all subway/Metro-North stops, we can see that
only a small portion of rail stops (12 subway stops and 5 train stops) in the Bronx are ADA accessible.
Example 4
SDG
15. Protect, restore and promote
sustainable use of terrestrial
ecosystems, sustainably manage
forests, combat desertification, and
halt and reverse land degradation
and halt biodiversity loss

Target

Indicator

15.1

15.1.1

By 2020, ensure the conservation,
restoration and sustainable use of
terrestrial and inland freshwater
ecosystems and their services, in
particular forests, wetlands,
mountains and drylands, in line with
obligations under international
agreements

Forest area as a percentage
of total land area

Monitoring this indicator requires Earth Observation data on:
• Total country or world’s land area;
• Country or world’s land area that is forested.
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Map 1. Forest Area from Earth-observing Environmental Satellites – 2013 Tee Cover

This indicator measures the proportion of the country/world's land area that is forested and is expressed as a
percentage, and allows to monitor over time the annual losses, as illustrated below.
Map 2. Annual Forest loss, from 2000-2024, in Brazil, Indonesia and the Democratic Republic of the Congo
(DRC) (the most affected countries)
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Figure. Forest loss in different regions in the world in 2000 and 2015

This indicator epitomizes the utmost need of geospatial data, and it is worth underlying the following:
• 15.1.1 is easy to memorize as a number;
• “Forest area as a percentage of total land area”, easy as a text;
• Typical: Geospatial Data = Indicator;
• Proof of Concept: Making the case to decision makers and raising awareness of the importance of
geospatial information in support of SDGs indicators.
It is worth mentioning that some country experiences in the region, such as those of Bahrain,
Palestine, Qatar and Tunisia, show how geospatial information and GIS support generating and
disaggregating SDG indicators by using census and statistical data. 14

14

See https://www.unescwa.org/meetings/escwa-workshop-SDG-census-civil-registration-data-2020.
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5. Recommendations/Conclusion
Geospatial information has indeed emerged as a major contributor to better policy formulation and
responses to many of the current humanitarian, environmental and socio-economic problems
facing the world, in support of evidence-based decision making and sustainable development.
Countries in the Arab region are indeed recommended to build, develop and strengthen their
statistical-geospatial information infrastructures in support of census and statistical activities, and
recognize that when both statistical information and geospatial information are integrated within a
statistical-geospatial framework, the geo-statistical results can significantly improve the quality of
official statistics and population and housing censuses, household surveys, and the measuring and
monitoring of the Sustainable Development Goals. Building an overarching statistical-geospatial
framework, as part of an overall information architecture at both the national and global levels,
offers an opportunity for countries to proceed with the modernization of their national statistical
systems and official statistics, 15 and to build their capacities to be able to cope with the challenges
facing the 2030 Sustainable Development Agenda. 16
Since mapping is not a core business of NSOs, and they are often not the custodians of base maps
and other mapping products that are much needed for census mapping operations, these
organizations are encouraged to collaborate with respective national mapping authorities and to
extend their involvement and active participation, in partnership with other national authorities, to
develop a national statistical-geospatial information capacity. Indeed, coordination and institutional
integration between the statistical and geospatial agencies within a country are vitally important.
It is noticeable, however, that institutional coordination to support statistical and geospatial
integration in some Arab countries is still underdeveloped, requiring a strong political commitment.
In this regard, the benefits of linking socio-economic data to a location, and the value-added from
their integration, should be stressed to decision and policy makers in order to raise their awareness
of the need to provide national institutions with adequate resources to achieve that integration.
Moreover, NSOs in the Arab region are encouraged to explore and develop other innovative
mechanisms for empowering capacities through bilateral exchanges between countries, and to
develop the South-South cooperation to its full potential, going beyond occasional exchanges
between national statistical offices and including inter-regional cooperation to enhance NSO
capacities and learn from each other.

15

Cf. In-depth review of developing geospatial information services based on official statistics, Note by the United Kingdom Office
for National Statistics, CES, 2016, ECE/CES/2016/7.

16

“UNFPA Strategy for the 2020 Round of Population & Housing Censuses (2015-2024)”, 2017. Available at
https://www.unfpa.org/publications/unfpa-strategy-2020-round-population-housing-censuses-2015-2024.
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By embedding geography into their national systems and processes, in accordance with United
Nations recommendations, and taking into account their national circumstances, many NSOs are
contributing to the modernization of their official statistics. In this regard, Arab countries are
recommended to capitalize on the support UNFPA, ESCWA and AITRS are providing to their NSOs
to build and develop their statistical-geospatial information infrastructures for the 2020 census
round and the 2030 Agenda for Sustainable Development. In addition, they need to cooperate with
custodian agencies, such as FAO, UN-Habitat, UNEP and UN-GGIM to monitor and report on their
spatial SDGs indicators.
This technical paper outlines the integration of geospatial information with statistical information
and the support it is bringing to the SDGs; maps the challenges and opportunities in the production
of SDG spatial indicators using geospatial information technologies; mentions examples of using
geospatial information to calculate certain indicators; and advocates for the strategic use of
geospatial and other innovative technologies in support of statistical systems, and for their adoption
and implementation in accordance with United Nations recommendations, taking into account the
national circumstances in the Arab region. The paper draws on conclusions, recommendations and
outcomes of the discussion that took place during the virtual meeting held by ESCWA on 13-15
October 2020. 17

17

See: https://www.unescwa.org/events/regional-workshop-integration-big-data-and-geospatial-information-compilation-sdgindicators.
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Annex
Implementation of the Five Principles in five different countries*

Principle 1:
Use of
fundamental
geospatial
infrastructure
and geocoding

Principle 2:
Geocoded unit
record data in
a data
management
environment

Principle 3:
Common
geographies
for
dissemination
of statistics

Australia

Egypt

Mexico

New Zealand

South Africa

Foundation
Spatial Data
& NAMF –
National
Address
Management
Framework

Establishing a
NSDI using a
(nested)
National Grid
system with
coordinate
system MTMWGS84 to be
used to
generate a
unique
geocoding
system for
each unit (e.g.
building,
household or
business).

Topographic Chart,
Geodetic Network,
National Road
Network,
Catalogues:
Geostatistical
Areas, Roads,
Localities, Natural
Resources,
Services

Statistical
Location
Register (SLR)
aligned to
national
address
management

Immediately after
Census 1996,
joint projects
were created
with the National
Mapping Agency
(NMA) to create
a cadastral base
map, to digitize
enumeration
areas. Continued
collaboration to
use fundamental
geospatial data
to demarcate
enumeration
areas for Census
2001

Statistical
data
management
& Geocodes
are location
coordinate
and ASGS
Mesh Block.

National
Spatial
Identifier is
considered a
new
Geocoding
System.

Geostatistical
Framework and
Spatial Data
Infrastructure.

Geocode is a
SLR compliant
point
coordinate or
statistical
mesh-block

Geocoding of
dwellings, dot on
map linked to a
record on a list
for Census 2011

Australian
Statistical
Geography
Standard –
ASGS.

The NSDI
allows to
unify the
administrative
geographic
boundaries
among all the
Egyptian

Use of a single
Geostatistical
Framework allows
to have a Data
Infrastructure for
the Statistical
Information
Subsystems

SSGAStatistical
Standard for
Geographic
Areas.

Dissemination for
Census 1996
made use of
administrative
hierarchy, first
placename/community
data
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Australia

Principle 4:
Statistical and
geospatial
interoperability
– Data,
Standards and
Processes

Principle 5:

Accessible
and usable
geospatially

Egypt

Mexico

New Zealand

South Africa

agencies. It is
also used as
a mechanism
for data
dissemination
using the
national grid,
merged with
the
geographic
boundaries.

(sociodemographic,
economic and
government).

Use
international
statistical
and
geospatial
metadata
standards –
further
development
required.

The Military
Survey
Authority is
building a
base map
applying the
Spatial ID
produced by
CAPMAS to
integrate with
the census
data. Also,
general
approval of
the
administrative
boundaries of
Egypt,
updated
during 2017
Census by
CAPMAS to
be the
standard
base map of
the
administrative
boundaries.

Online services that
allow the exchange
and use of
information.
Application of the
Technical Stanford
for the elaboration
of Geographic
Metadata.

Developing the
interoperability
of statistical
and spatial
metadata.

Use of
international
statistical and
geospatial
metadata
standards
(OGC/ISO).

Policies,
standards
and
guidelines

Dissemination
of 2017
Census data
through the

Publication and
free use of the
platform of Digital
Map of Mexico,

Policies,
standards and
guidelines,
covering

Use of
SuperCROSSa
and map
visualization.

dissemination
was achieved.
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enabled
statistics

Australia

Egypt

support the
release,
access,
analysis and
visualization
of geostatistics.

Egyptian
Geoportal and
Atlas, using
the Grid
System for
different
results.

Mexico
free download of
cartographic
products.

New Zealand

South Africa

geospatial
confidentiality
and privacy,
data quality,
analysis,
dissemination
and
visualization.

*
Derived from the Appendix 3 of the UN-GGIM background paper (http://ggim.un.org/meetings/GGIM-committee/8thSession/documents/Global-Statistical-Geospatial-Framework-July-2018.pdf), this table was prepared by the consultant for the
UNECA Guidance Note on “Integration of Statistical and Geospatial Information in Africa”, 2019.

SuperCROSS is a programming free desktop tabulation software tool used by statisticians for aggregating and crosstabulating data from surveys. It does not require programming expertise, but offers a Windows-based environment and
a drag-and-drop graphical interface. It is a product of the SuperSTAR Suite, licensed by Space Time Research, a software
development firm located in Melbourne Australia that has worked with the Australian Bureau of Statistics since 1986.
(Wikipedia).

a
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