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Context
The Covid-19 crisis is causing disruptions across 
all sectors in the economy, with each sector 
feeling the impact in varied ways. Governmental 
institutions are scrambling to respond to the 
changing crisis on a daily basis, whereas most 
service-oriented companies are getting used 
to full time remote employment. Both advanced 
and major economies are coming to a standstill 
with strict lockdown policies being imposed 
across cities and regions around the world. The 
space sector is feeling the impact of the crisis 
with launches being cancelled1 2, operational 
missions being scaled down3, as well as 
private companies shutting down operations4. 
However, the downstream space sector including 
communications, earth observations and 
navigations are seeing growing demand, thanks 
the fresh insights enabled by satellite imagery and 
location-based services which make it possible to 
monitor a global crisis from space5.

The Global Earth Observation Market

The global Earth Observation (EO) downstream 
market is estimated to be around EUR 2.6 and 2.8 
billion, mainly driven by governmental applications 
contributing to between 50% and 60% of the 
revenues. Despite being a relatively small segment 
of the overall space industry, the downstream 
market shows constant growth with an expected 
compound annual growth rate (CAGR) of 7% up 
to 2022. With an evolution in quality, quantity and 
cost of data, EO has grown from being a niche 
and specialized market, serving traditional sectors 
such as defence and intelligence, to branching out 
into value chains such as agriculture, renewable 
energies and natural disaster response. The 
advancements in artificial intelligence and data 
fusion are leading to the rise of the Big Data 
Analytics (BDA) solutions, which combine different 
sources of data to result in actionable insights. 
Given that, the global EO downstream market is 
expected to grow at a CAGR of 25% from 2015 to 
20226.

Exponential Growth in Availability of Earth 
Observation Data 

In the past decade, the availability of Earth 
observation data has grown exponentially due to 
two major factors: technological advancements 
leading to the so-called “NewSpace” economy 
and open data policies leading to the 
democratisation of EO data. 

On one hand, the recent emergence of low-
cost small satellite technology, particularly due 
to cheaper manufacturing techniques and the 
growth of commercial off-the-shelf components, 
has lowered barriers to entry. New entrants are 
beginning to disrupt the EO market by introducing 
constellations of small satellites into orbit, such as 
Planet, Iceye and Spire, who operate or are aiming 
to operate between 60 and 100 small satellites 
respectively. This in turn is expected to provide 
ever-increasing production and access to data 
due to the larger geographical coverage and daily 
revisit times these constellations can achieve. 

More data collected also means development 
of improved solutions with enhanced change 
detection, as having access to more imagery 
means that changes can be more visible to human 
eyes as well as to trained artificial intelligence 
algorithms. This is crucial for providing insights 
during the Covid-19 crisis, which is thus fuelling a 
huge demand for data from space7.

On the other hand, the availability of open data 
from programmes such as Copernicus and 
Landsat has provided the global data economy 
with a huge influx of free data. The Copernicus 
programme is one of the key pioneers of the big 
data shift within Earth Observation thanks to the 
volume and variety of data it provides, allowing 
new actors to develop and test algorithms on 
standardized data free of charge before entering 
the market.

This availability of data from various instruments 
in the Sentinel constellation provides useful 
insights for the general public about the use of 
satellites in tracking global trends, for instance, 
to track the drop in pollution levels across the 
world during the Covid-19 crisis8 or to monitor 
border control activities between countries in 
the European Union, especially during this crisis 
when some countries decide to close borders for 
stopping the spread of the infection9. As such, 
data from satellites could play a significant role 
in policymaking, particularly with respect to 
environmental and climate related policies as well 
as to provide intelligence on industrial activities 
on a large scale to market analysts, insurers and 
economists.

This paper will present how satellite data could 
provide insights on the impact of confinement 
measures implemented by governments across 
the world and identify some ways satellite data 
could be used to quantify the industrial and 
environmental impact of the Covid-19 crisis.
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Covid-19: Impact 
Assessments with 
Insights from 
Satellite Data
Global economies are preparing themselves for a 
long, upcoming recession due to the disruptions 
across industries caused by the novel coronavirus. 
As countries around the world are going into 
complete lockdown, there is expected to be a 
significant economic impact due to the confinement 
policies adopted by the governments to counter 
the spread of the virus. Although this is expected 
to slow down transmission and is widely hoped to 
reduce the impact of the virus on society, these 
policies are damaging for the economy with multiple 
industries expected to be widely hit due to the global 
lockdown. Some sectors such as manufacturing, 
shipping and aviation are expected to be heavily 
impacted.

From an environmental perspective, however, the 
impact is largely expected to be positive, given the 
drop in emissions as a result of the industrial impact. 
Various ways exist to both analyse and understand 
the impact of this crisis including monitoring through 
aircrafts, drones10 as well as intelligence based on 
mobile network pings11.

Data from satellites offers a comprehensive, 
efficient and cost-effective approaches to quantify 
the industrial and environmental impacts of the 
lockdown, particularly because data is available for 
over 20 years from both institutional and commercial 
programmes. 

Industrial Impacts
The Covid-19 crisis has impacted a variety of 
sectors, each in different proportions and the level of 
impact can be identified from space. Although just 
the visual comparison of imagery shows the impact 
of the Covid-19 crisis, exploiting the imagery using 
data fusion and machine learning techniques helps 
us in quantifying the impact of the crisis in different 
industries. The following section illustrates how 
satellite imagery combined with other sources of 
data can provide insights for quantifying the impacts 
of the novel coronavirus crisis across various 
industries.

Manufacturing: Monitoring 
Changes in Production

Leveraging data and analytics generated by 
imagery from satellites over manufacturing 

plants and factories across the world and 
combining this with official statistical data can 
provide fresh insights on the impact of Covid-19 

crisis to the manufacturing industry.

Global manufacturing is expected to be heavily 
affected given the globalised state of modern supply 
chains for both light and heavy industries as well as 
for consumer products. Since the end of January 
2020, China has been progressively moving towards 
a nationwide lockdown, which has impacted the 
global manufacturing capacity. Visual comparison of 
imagery taken over different time periods provides 
an indication of the level of impact expected in terms 
of the drop in production of cars, as seen from the 
following set of images taken from the satellite data 
provider, Planet12. These images show the difference 
in the production capacity of the Volkswagen plant in 
Tianjin, China.
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Although such visualisation of imagery over different 
time periods provide an approach to visually 
interpret the insights, companies such as Orbital 
Insight use computer vision algorithms powered by 
machine learning to quantify the data provided in 
the imagery. Using object detection techniques, the 
algorithms can help quantify the number of objects 
on the images and help quantify the level of impact 
for organisations and policymakers. The following 
figures (5 and 6) show a comparison of two satellite 
images from the production plant and parking lots 
of a South Korean firm that makes auto parts in 
Daegu13.

Visual comparisons of the parking lots seen from the 
top of the images show the difference in number of 

cars in the parking lot of the plant, while in the centre 
and towards the right, the difference in the number 
of unshipped trucks can be seen.

Figure 5 quantifies this information by data from the 
imagery using machine learning algorithms, which 
thus help quantify the drop in level of production. 
As shown, the number of manufactured trucks in 
the storage increases in February while cars in the 
parking lot decreases, showing the impact of the 
Covid-19 crisis for this particular industrial plant. 

Performing such analysis on a regional and national 
level will provide more insights on the impact of the 
crisis on both the manufacturing and shipment of 
goods, particularly due to the ability to go back in 
time and identify trends.

Figure 1 Volkswagen Production Plant in Tianjin, China on 
May 1, 2019 – Manufactured cars fill up the space on the left 
(Source: Bloomberg, Planet)

Figure 2 Volkswagen Production Plant in Tianjin, China on 
March 3, 2020 – Only half the area is filled up as production 
has been stopped (Source: Bloomberg, Planet)
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Figure 3 Production plant in Daegu captured before Covid-19 – 
Parking lot on the top-left is full while space is half  empty in the 
center with manufactured trucks being continuously shipped 
out (Source: Orbital Insight, Airbus)

Figure 4 Production plant in Daegu captured after Covid-19 – 
Parking lot on the top-left is half empty while the space storing 
manufactured trucks in the center is full as no shipments are 
taking place (Source: Orbital Insight, Airbus)

Figure 5 Change in Number of Cars in Product Plants (Source: Orbital Insight, Quartz)
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Shipping: Monitoring 
Changes in Port Activities 

Leveraging data generated by monitoring 
movements of ships in ports and combining this 
data with global macroeconomic trends would 
provide insights into the impact of Covid-19 on 
the shipping industry as well as the impact on 

the global supply chain.

Given the reduction in manufacturing around the 
world and the focus only on essential supplies, there 
has been a marked decrease in the port activities. 
Ports are expecting fewer container supplies with 
the decline in demand and the shutdown of factories 
globally. Due to this decrease in the export and 
import of raw materials and foreign goods, shipping 
activities across the world are expected to be 
largely curtailed. Data from satellites can support 

in quantifying the level of impact this will have on 
the shipping industry and by extension the global 
economic impact as a whole. 

In the example below, a specific form of data from 
satellites called Automatic Identification System 
(AIS) is used to identify and locate ships. The AIS 
technology focuses on satellite detection of radar 
signals given out by ships and using ground data 
to calibrate the location and identity of the ships. 
Using this technology, a timeline of the number of 
vessels on a specific port can be created. In the 
figure below, an image of the Port of Long Beach, 
USA can be seen along with a graph showing the 
timeline of number of vessels in the port, extracted 
based on AIS data14. Using a combination of AIS 
data from satellites overlaid on satellite imagery can 
provide useful insights on identifying the impact of 
the Covid-19 crisis over the shipping industry as well 
as to support in identifying larger trends in the global 
economy. 

Figure 6 Change in Port Activities in Port of Long Beach, USA (Source: Descartes Labs, Spire)
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Aviation: Monitoring 
Changes in Flights

Data gathered by the change in the movements 
of passenger flights combined with official 

data from airline companies along with recent 
pricing trends provide insights into the impact 
of the Covid-19 crisis for the aviation industry.

One of the most impacted industries is aviation due 
to the progressive shutdown of borders globally 
from January 2020 as well as the lockdown 
measures imposed by over 40 countries. This has 
resulted in the number of active flights plummeting 
around the world leading to disruptions across 
global airline companies. Some companies have 
already halted majority of flight operations while 

most others have declared bankruptcy, due to the 
high operational costs.

Both business and leisure travel have come to a 
standstill across the world and most flights have 
been grounded at the major airports. In order 
to understand the level of impact to the aviation 
industry, data from navigation satellites in the form 
of Automatic Dependent Surveillance-Broadcast 
(ADS-B) could be used. Thanks to navigation 
satellites, every aircraft determines its position 
and periodically broadcasts, in order to support 
tracking abilities; these signals are what are called 
as ADS-B signals. The figures below illustrate 
the visual impact of the absence of flights of 
over Europe on March 27 2020 (figure 8), when 
compared with the flight ADS-B data from February 
28, 2020 (figure 9)15.

Figure 7 Flight Movements over Europe on February 28 (Source: 
Flightradar24)

Figure 8 Flight Movements over Europe on March 27 (Source: 
Flightradar24)
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Using this type of data, a timeline could be made of 
the number of active flights around the world, which 
will then support the quantification of the reduction 
in overall number of flights around the world.  In the 
figure below, the sudden drop in the number of flight 
departures can be seen, thanks to the combination 

of ADS-B signals and the ground truth data. Using 
this data in tandem with the global aviation market 
data such as pricing trends as well as official data 
from airports (such as the figure below) can support 
in identifying the level of impact to the global aviation 
industry16. 

Figure 9 Drop in Flight Departures from Mainland China’s busiest airports (Source: Flightradar24)



Insights from Space: Assessing Impacts of the Covid-19 Crisis | Page 9 of 13

Environmental 
Impacts

Environmental data generated by satellites 
provide crucial insights on change in pollution 

levels which when combined with change 
in industrial activities could serve as inputs 
for long-term climate and emissions related 

policymaking measures

Data from satellites can also play a key role in 
understanding the positive impact of the lockdown 
on the environment, thanks to the various types 
of satellites that are tracking different indicators. 
For example, the Sentinel-5P satellite from the 
Copernicus programme provides data for tracking 
pollutants including ozone, sulphur dioxide, nitrogen 
dioxide, carbon monoxide, formaldehyde and 
methane. GHGSat, a NewSpace enterprise from 
Canada is in the progress of launching a satellite 
constellation to track greenhouse gases, in particular, 
methane and carbon dioxide.

Data from these satellites is expected to play a major 
role in helping both policy makers and the general 
public understand the impact of the Covid-19 crisis 
on the environment17. In the figure below, a visual 
comparison of nitrogen dioxide (NO2) emissions in 
the February-March timeframe is provided for 2019 

and 2020. Nitrogen dioxide is produced by car 
engines, power plants and other industrial processes 
and is thought to exacerbate respiratory illnesses 
such as asthma. This already shows a huge dip in 
emissions visually in China, during this timeframe, 
when a nationwide lockdown was implemented. 
The following figure shows the quantification of 
this decrease in NO2 from December 2019 to 
February 2020. This modelling performed using the 
Sentinel-5P data is key for not only understand the 
environmental impact of the Covid-19 crisis, but also 
to help policymakers identify key insights to support 
in policymaking for the future including policies 
related to emissions and climate change. 

In what could be termed as the largest scale 
experiment for understanding industrial emissions, 
insights from such satellite data could be helpful for 
policymakers to get inputs that can enhance policy 
creation with respect to climate change in the future. 
Some examples of inputs that can be derived from 
satellite data include:

• classifying the industrial distribution of pollutants 
in order to create corresponding industrial 
emission policies

• identifying geographical distribution of 
emissions, by state, region and city

• quantifying the cost of emission reductions by 
industry /by geography
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Figure 11 Change in Drop in NO2 Pollution Levels in China (Source: Descartes Labs)

Figure 10 Comparison of Drop in NO2 Pollution in China - 2018/2019 and 2019/2020 (Source: Descartes Labs, Copernicus)

In addition to this, data from satellites can 
support policymakers in monitoring both the 
intended and unintended consequences of the 
lockdown measures enforced by monitoring the 
planet in the weeks and months following the 
covid-19 crisis

Such information could provide critical feedback 
for the short-term during the Covid-19 crisis 
as well as for the long term with respect to 
economic recovery, to wider environmental 
consequences and to sustainable development.
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PwC Insights from 
Space
Over the past decade, PwC Space Practice has 
gathered significant expertise on the applications of 
space data and its contribution to the wider big data 
economy, thanks to work performed on space data 
uptake, user needs assessment, feasibility studies 
and pilot projects. This has allowed us to gain a 
unique understanding on the potential of satellite 
data for generating insights for both commercial and 
institutional actors.

Data collected from satellites offers huge 
opportunities across industries but its potential 
has remained largely untapped. PwC Insights from 
Space applies advanced analytics derived from 

integrating and analysing satellite data combined 
with other sources of data thus leading to fresh 
insights to advice organisations.

With PwC Insights from Space, we can 
advise organisations on how to leverage data 

and analytics from satellites to analyse the 
impact of the Covid-19 crisis. We leverage 

on data from commercial providers such as 
Maxar Technologies and Planet as well as on 
open data from the Copernicus and Landsat 

programmes. We also integrate analytics from 
companies such as Orbital Insight and Descartes 

Labs in order to derive insights in support of 
organisations in quantifying the industrial, 

environmental and socio-economic  
impacts of the Covid-19 crisis.
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