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Communities).

Although the use of these systems has risen sharply in
recent years, many partner countries have only very
limited capacities to make sufficient use of earth obser-
vation and geoinformation. New commercial satellite
fleets with high spatial and temporal resolutions as well
as comprehensive public programmes (e. g. Copernicus)
have virtually eliminated the limitations in data availabi-
lity. However, partners often lack the capacities required
for local data collection, data access, data processing and
complex data analysis for decision-making processes.
Two facets play a role in this context. Firstly, there is a
lack of opportunities to train qualified experts for public
administration and private companies and secondly, few
countries have a well functioning national spatial data
infrastructure (SDI). Frameworks for regulating the use
of drones, for example, are also often lacking. Satellite
fleets and comprehensive public programmes that con-
vert data into a usable format (such as Copernicus) are
complemented by commercial providers that can offer
higher spatial and temporal resolutions in individual
cases. These programmes are complemented by commer-
cial providers that can offer higher spatial and temporal
resolutions in individual cases. As a result, the challenge
in accessing data is now less about availability and more
about ensuring sufficient capacities to process the data,

both in terms of personnel and infrastructure.

Many partner countries are still looking to strike the
right balance in their regulatory frameworks. Some
countries place strict restrictions on the use of earth
observation data by the civil society sector and limit
access primarily to security authorities. Other countries
see the potential for use by citizens, but fear loss of their
data sovereignty through cross-border data flows (e. g.
through cloud computing — the storage and processing
of data on servers in third countries). A lack of regulati-
ons hinders widespread use by citizens, especially in the

private geoinformation sector.

Many countries enforce regulations on the use of civilian
drones (see the Global Drone Regulations Database for
more information). Regulatory gaps are being closed in
many parts of the world. A lack of (transparent) regu-
lations on the use of unmanned aerial systems can lead
to risks in the import and use of such systems and, in
extreme cases, to their confiscation. The EU regulations
on drones (2019/947 and 2020/746) have been

Data without a spatial reference are often linked with
vector data, allowing them to be compared with other
data in a spatial dimension, e. g. the visualisation of

election results by region.

GIS data and software availability:
Many organisations are making significant efforts to
continuously make global data sets available via data

hubs (e. g. Copernicus Open Access Hub, EarthExplo-

rer, EUMETSAT data centre)and data cubes (e. g Open

Data Cube, Digital Farth Africa, EarthServer). Interfaces
are often offered to seamlessly integrate data into exi-
sting systems and solutions. Online platforms such as
ClimateFingine, Google HarthFingine or ESA’s FarthOn-
line facilitate the analysis and visualisation of spatial
data. These and similar cloud-based platforms often
combine data sources as well as analysis tools, and are
usually user-friendly, as they are developed for a broad
user base. Basic knowledge of the area is usually re-
quired, however. Experts can draw on a wealth of open
source tools for presentations, processing and analysis.
One example of a well-established, successful project is
the open-source desktop GIS QGIS. The Open Source
Geospatial Foundation (OSGeo) is the leading instituti-

on in this field.

in force since January 2021.

The use of earth observation data is regulated by the
UN Outer Space Treaty of 1967, which had been ratified
by 110 states by November 2020. It fully endorses earth

observation activities.

The strategic guidelines for using geoinformation
technologies in German development cooperation are

the Digital Strategy of the Federal Ministry of Economic

Cooperation and Development (BMZ) and the UN’s stra-

tegy paper Integrated Geospatial Information Framework

(IGIF). The German Federal Government’s Copernicus

Strategy advocates sustainable solutions through the rati-

onal use of resources and capacity development.

Use of these systems offers huge potential. The geoinfor-
mation industry is experiencing steady growth worldwi-
de. Technological megatrends such as machine learning
and artificial intelligence (AI) have been used in geoin-
formation for some time now. Numerous development

organisations use geoinformation products to run


https://scihub.copernicus.eu/
https://earthexplorer.usgs.gov/
https://earthexplorer.usgs.gov/
https://www.eumetsat.int/eumetsat-data-centre
https://www.opendatacube.org/
https://www.opendatacube.org/
https://www.digitalearthafrica.org/
https://earthserver.eu/
https://climateengine.com/
https://developers.google.com/earth-engine/
https://earth.esa.int/web/guest/data-access
https://earth.esa.int/web/guest/data-access
https://qgis.org/en/site/
https://www.osgeo.org/
https://www.osgeo.org/
https://fedlex.data.admin.ch/filestore/fedlex.data.admin.ch/eli/cc/1970/87_90_90/20100127/de/pdf-a/fedlex-data-admin-ch-eli-cc-1970-87_90_90-20100127-de-pdf-a.pdf
https://toolkit-digitalisierung.de/en/digital-strategy/digital-strategy-bmz/
https://toolkit-digitalisierung.de/en/digital-strategy/digital-strategy-bmz/
https://ggim.un.org/meetings/GGIM-committee/8th-Session/documents/Part%201-IGIF-Overarching-Strategic-Framework-24July2018.pdf
https://ggim.un.org/meetings/GGIM-committee/8th-Session/documents/Part%201-IGIF-Overarching-Strategic-Framework-24July2018.pdf
https://www.d-copernicus.de/fileadmin/Content/pdf/copernicus-strategie-bundesregierung_EN.pdf
https://www.d-copernicus.de/fileadmin/Content/pdf/copernicus-strategie-bundesregierung_EN.pdf
https://www.droneregulations.info/
https://eur-lex.europa.eu/legal-content/DE/TXT/PDF/?uri=CELEX:32019R0947&rid=1
https://eur-lex.europa.eu/legal-content/DE/TXT/PDF/?uri=CELEX:32020R0746&from=DE

algorithms and compile statistics and analyses, e. g. to
conduct automated observations of deforestation or
measure soil rehabilitation. Earth observation initiatives
such as the European Copernicus programme have been
making high-quality satellite images available free of

charge for several years.

The use of geoinformation is also steadily increasing at
GIZ. Around 80 GIZ projects at over 130 locations use
geoinformation obtained through earth observation.

In 2019, around 40 projects also used unmanned aerial
system technologies. 28% of the projects that use geoin-
formation products are in the rural development sector,
followed by the environment and climate sector (23%),
forests and biodiversity (18%), crises, conflicts, disasters
(18%), water, sanitation and water resources (9%) and
sustainable infrastructure (4%). Projects in the areas of
urbanisation, governance, etc. also offer interesting po-
tential. Examples of applications are varied and include
participatory planning, crop area estimation, biodiversity
monitoring, deforestation monitoring, emergency relief
routing, water extraction management and transport

planning.
Our position

m Earth observation and geoinformation offer enor-
mous potential for development cooperation

Thanks to technical developments in recent years and the
availability of free data and software, earth observation
and GIS now offer greater potential than ever before. In
addition to better accessibility via the internet and the
high quality of spatial data, information density has also
increased considerably in recent years, enabling detailed
analyses of changes in the earth’s surface over longer
periods of time. Machine learning facilitates better and
faster evaluation of earth observation data. Cloud com-
puting allows data collection, storage and processing to
be outsourced to web-based applications. This reduces
on-site hardware requirements, costs and enables the use
of mobile devices (such as smartphones and tablets) for
example for remote sensing and data collection, as well as
data collection via crowd sourcing. Whether used inde-
pendently or in combination with field surveys to ensure
ground truthing, these technologies increase the effici-
ency of questionnaires, monitoring processes and the
mapping of land use and land tenure. Earth observation
data also offer strong potential as a neutral data source
for mediating land use conflicts, monitoring the use of
agricultural land and forecasting crop yields. The intero-

perability of most geoinformation systems and databases

also allows for the flexible expansion of possible appli-
cations. The simple and straightforward visualisation

of geographic contexts enables content to be presented
in an uncomplicated and effective manner, with a wide

range of visualisation options from maps to 3-D.

m Earth observation and geoinformation create
transparency
Presenting geoinformation as maps or images is an easily

understandable and effective form of communication.

Earth observation data are often real-time data (e. g.
satellite images) that are generated and made available
automatically. This ensures a high degree of transparen-
cy, e. g. in planning, participatory processes, monitoring

or in the resolution of land use conflicts.

Spatial data can be used to support advisory services

to partner countries and enable participation, e. g. by
involving the local population in planning project acti-
vities. Another typical field of application is their use in
devising transparent solutions to conflicts over land and
the use of resources. By visualising real-time data and
time series, it is possible, for example, to depict changes
to the landscape and develop decision-making tools for

adaptive management.

Data transparency always involves data protection risks

however. GIZ therefore complies with European legis-

lation EU General Data Protection Regulation and, where
available, national data protection standards, in order to
ensure the security of personal data and prevent misuse.

The Principles for Digital Development are also guiding

principles in this context.

m Earth observation and geoinformation technolo-
gies contribute to sustainable development

Free data and tools make it easy to implement solutions
in a wide variety of contexts. In addition, costs for
hardware have been dropping for some years now and
individual capacities can be developed through free,
internet-based self-study courses. All of these aspects
have led to a considerable reduction in costs in recent ye-
ars and thus to more widespread use. Particulatly partner
countries with limited financial resources can now glean
the benefits of geoinformation and earth observation in
a wide range of sectors without significant investment.
According to PWC estimates, the economic benefits out-
strip the investment costs many times over. The additio-
nal information generated has considerable potential to

influence decision-making for sustainable development.
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Our recommended actions

m We recommend awareness-raising measures and
analyses of the regulatory framework for DC pro-
jects.

Awareness-raising and/or advisory measures suppott po-
litical decision-makers in assessing issues such as military
versus civilian use, data security and data sovereignty.
Analysis of the regulatory framework in Germany, Eu-
rope and, where available, in partner countries provides
clarity about potential application areas.

The following questions should be clarified at the start:
(1) How and where can/may personal data and geodata
be legally stored and processed after collection, (2) can
data be legally stored and processed outside a partner
country, (3) which data protection regulations apply to
the handling of personal data (e. g. names, family relati-
onships, IDs, signatures, certificates, etc.) and geodata
(e. g. infrastructure data), both of which are sometimes

sensitive.

m We recommend developing capacities in data pro-
cessing and analysis, hardware and software skills,
and services for decision-makers

The establishment of cross-sectoral and cross-organisati-
onal networks in the area of geoinformation is essential
for capacity development and for effective use of the
methodology. The capacities of institutions must be
strengthened in a targeted manner. Projects with spatial
impacts must ensure that a basic understanding of how
to use earth observation and geoinformation is in place.
To promote the sustainability of projects, capacities
must also be developed in partner countries to manage
systems and work with them in the long term. To this
end, training opportunities must be created and sup-
ported in the form of university courses (e. g. geoinfor-
matics), apprenticeships (e. g. surveying technology) and
in-company training. In this context, it makes sense to
support initiatives that can help develop infrastructure
and competences in dealing with earth observation data.

Examples include the Global Monitoring for Environment

and Security (GMES) Initiative launched by the African
Union (AU) and the European Union (EU).

Special training should be provided for decision-makers
to highlight the potential of earth observation and in-
crease their confidence in interpreting analysis findings.
This training strengthens confidence in the technology
and supports the decision-making processes of key actors

in government and administration.

m We recommend identifying and promoting
sustainable fit-for-purpose solutions

Since the requirements for spatial data sets and for
software and hardware are specific to each individual
application area, it is vital that a careful, contextrelated
analysis of the need for data, software and hardware

be carried out. Planning should provide clarity on the
type, cost, licensing and level of maintenance for the
geoinformation products to be used, as well as the
software and hardware to be installed. Data with free
licences, such as those provided under the European
Commission’s Copernicus programme, are particularly
sustainable. Open source software is already widely used
in the geoinformation sector. Even if operating and
maintenance costs continue to be incurred, this software
can be a more sustainable solution, partly because it can
be used long-term independently of the manufacturer
(no vendor-lock-in) or service provider. Software and
hardware should be compatible and appropriate to the
application context. A stable internet connection makes
it easier to develop sustainable solutions. Local user lan-
guages should be taken into account where appropriate.
Before purchasing software, hardware or data, it should
be clarified whether a new purchase or development is
necessary, or whether existing solutions can be upgraded.
Here, it is important to realistically assess the costs (in-
cluding maintenance). The ratio of costs and benefits to
objectives and outputs should be reasonable, and should
be based on the geographical coverage and population
size in the application area. Although satellite data are
often free of charge, further processing requires suitable
geoinformation software, trained staff and necessary

hardware.

m We recommend considering the cost-benefit ratio
when selecting data

High-quality data and tools are easy to access, afforda-
ble or in some cases even free of charge. However, the
requirements for geodata vary according to the type

of data and the context in which they are being used.
The following general points should be clarified before
acquiring geodata: the time or time series of acquisition,
geographical extent, resolution, type of processing and
licensing conditions. Since raster and vector data are fun-
damentally different, it is important to be aware of their
specific characteristics. In the context of development
cooperation, most application scenarios can be covered
by freely available data, such as those provided by the
Sentinel programme of the European Space Agency
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(ESA) or by the NASA/USGS Landsat program
(e. g. RIICE: Remote Sensing-based Information and

Insurance for Crops in Emerging Economies). However,

some areas of application require satellite images in
the sub-metre range and these are only available from
commercial providers. This is often the case in projects
that operate in urban contexts or in the security sector,

but there are other application areas too, such as the GIZ

project Ecosystem-based Management and Application of
Ecosystem Values in Two River Basins in the Philippines.

Here, it is important to weigh up the trade-offs between
costs, resolution and the need for increased computing

power.

m We recommend paying special attention to data
security and data protection

When planning the use of earth observation or geoinfor-
mation data in development cooperation projects, a data
security and data protection concept should always be
drawn up too. The top priority is to protect personal data
from access by unauthorised third parties and thus from
the misuse under GDPR that this would constitute.

Data security and data protection require clarification

of access rights, type and purpose of use, obligations to
provide information and deletion of data, but also — most
importantly — technological solutions to cope with these
tasks. The use of cloud-based solutions, which often have
very high security standards, requires coordination with
partners.

Data protection standards in many countries are less
strict than the European regulation. The extent to which
European standards can also be used to avoid data pro-

tection risks should be examined.
Innovations

® GIZ recommends that the earth observation and geo-
information opportunities presented above be considered
and used in development cooperation on a fit-for-purpo-
se basis. Two different types of innovation offer scaling-
up potential:
* Incremental innovation: The global dissemination
of earth observation and geoinformation systems is
being fuelled by rapidly dwindling costs for hardware,
software, data and internet, especially over the past 15
to 20 years.
* Transformative innovation: New technological
solutions are market-ready and are changing global
processes, e. g. drone use for data collection in the

Strengthening Drought Resilience (SDR) programme in
Ethiopia.

In many thematic areas, spatial data could be used to

a greater degree, within the context of corresponding
analyses, to produce new or better-quality findings that
would facilitate decision-making. The digitisation of
local data alone would generate an ongoing source of
available data and thus offers enormous potential for
making processes more efficient and effective, e. g. in
administration, and freeing up resources that could be

deployed elsewhere.
Cooperation partners

GIZ’s cooperation partners include the European Space

Agency (ESA), the German Aerospace Center (DLR)

and the University of Wirzburg. Cooperation arrange-
ments focus on capacity development and on piloting
new methods and products (e. g. the identification of
plant species and of sites for construction measures).
GIZ routinely seeks professional exchange with research
institutions and with private companies from the geoin-
formation industry. Cooperation arrangements in partner
countries are particularly important, as universities and
private companies are usually already active in the field,
and their capacities can be an important building block
for expanding the use of spatial data in the country in

question.
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