
Case Study 
Increasing the resilience 

and sustainability of 
agricultural supply chains 

operating between Latin 
America and the UK.



UK Space Agency 
The UK Space Agency leads the UK’s efforts to explore and benefit from space by:

● Supporting the work of the UK space sector, raising the profile of space activities at home and 
abroad

● Helping increase understanding of our place in the universe, through science and exploration 
and its practical benefits

● Inspiring the next generation of UK scientists and engineers

● Regulating and licenses the launch and operation of UK spacecraft, launch operators and 
spaceports

● Promoting cooperation and participation in the European Space Agency and with our 
international partners through its International Partnership Programme (IPP)

The IPP is a five-year, £30 million-per-year initiative, which has been running since 2016. It focuses 
on using the UK space sector’s research and innovation strengths to deliver sustainable economic, 
societal and/or environmental benefits to developing economies around the world. IPP is part of, 
and is funded from, the Department for Business, Energy and Industrial Strategy’s Global Challenges 
Research Fund (GCRF). GCRF is a £1.5 billion fund announced by the UK Government which 
supports cutting-edge research to address challenges faced by developing countries.
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This case study demonstrates the 
successes and learnings of EO4cultivar. 
It sets out the evidence of the project’s 
impact on commercial agricultural supply 
chains operating between Colombia, 
Peru, Paraguay and the UK. The project 
worked by:

● Using satellite imagery and data 
services to offer decision support tools 
that provide intelligence and insights 
on agricultural practices

● Assisting with the uptake of this new 
knowledge and automation into agri-
business workflows; and,

● Building capability in partner countries, 
which included fully-funding three Latin 
American students to study for their 
PhDs in the UK at partner universities.

Increased resilience in the face of climate 
change is needed not just on farms 
but in the surrounding landscapes that 
provide many of the resources on which 
production is dependent, so EO4cultivar 
addressed the challenges that supply 
chains face in two complimentary ways:

● Production and supply challenges: 
 Agri-track is a suite of near real-time 

crop monitoring and forecasting 
products derived from satellite imagery. 
Agri-track delivers new data and 
insights to meet differing needs across 
the supply chain at farm, regional and 
national scale. This supports agri-
businesses and advisory services by 
providing:

 • Crop health checks
 • Accurate crop area estimates
 • Crop growth stage monitoring 
 • Harvest date tracking and forecasting  

Agri-track is available as a subscription 
service. 

● Environmental issues: SENCE iis a 
natural capital evaluation tool that 
supports projects and initiatives to 
take action to address environmental 
issues in the local landscape. SENCE 
uses satellite data, alongside other 
data, to map where the environment 
is working well and identify the right 
locations to take action for restoration 
and sustainable land management 
using natural capital approaches 
(nature- based solutions). This data 
can be displayed graphically in an 
online dashboard to make it easy to 
understand and share the insights.

Training and capacity building events 
supported the integration of solutions 
within organisations. This broad approach 
increased skill levels and has helped to 
ensure the project activities benefit all 
growers, support the sound use of natural 
resources and help safeguard biodiversity.

A commercial service in Latin America 
has been launched with both subscription 
and consultancy services as a result of 
the EO4cultivar project.

The independent end of project 
evaluation in March 2020, concluded 
that EO4cultivar is on-track to deliver 
the intended impacts of increasing 
productivity, managing risk in supply 
chains and delivering inclusive and 
sustainable economic growth. The project 
has demonstrated that the use of satellite 
data collected from Earth observation 
(EO) can have a positive influence on the 
decisions that organisations are making.

Executive summary
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Environment Systems, an 
environmental and agricultural 
data company, formed and led the 
EO4cultivar consortium which was 
successful in securing funding from 
IPP in 2016, later securing additional 
funding in 2019 to expand activities 
to increase the impact of the project, 
resulting in a five-year project. Funding 
was also provided before the project 
started to build the international 
partnership.

Project origins
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Export supply chains face a range of challenges 
which are exacerbated by both climate change 
and more recently, the global Covid-19 
pandemic. During discussions with international 
partners, their key stakeholders and our UK 
importer Barfoots, it was clear that there were:

Production and supply challenges
At the field-scale, growers wanted to reduce the 
cost of ground scouting checks used to identify 
poorly performing areas of crop.This became 
imperative during the pandemic when such 
scouting checks became more difficult. Meanwhile 
at the regional and national scale, substantial 
information gaps existed on where crops are 
grown and when they are likely to be harvested 
- making planning, sourcing, and logistics more 
difficult for exporters and importers.

Environmental issues
Partners have very little evidence about the 
functioning of the landscape in which they 
operate. They are impacted by flooding and soil 
erosion issues, concerned about biodiversity loss 
and lack well-evidenced information on where 
to invest in measures to cost-effectively reduce 
risks using nature-based solutions and how to 
take an active role in delivering solutions.

New types of decision support tools based on 
satellite-derived data can support resource
management, improve supply chain traceability 
and reduce losses. They can also act as early-
warning systems that aid organisations as they 
adapt to the impact of climate change in their 
locality.

Understanding and responding to user needs
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EO4cultivar was aligned with the delivery of a 
number of SDGs that reflect the project’s dual 
focus on:

● Increasing productivity and managing risk 
in supply chains and ensuring inclusive and 
sustainable economic growth; and,

● Furthering understanding of ways to use 
natural capital (nature-based solutions) 
to manage and restore agricultural 
landscapes for the benefit of local people 
and wildlife in a changing climate

Setting goals
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The achievement of positive and sustainable 
outcomes in the agriculture sector demands 
a holistic and collaborative approach. For this 
reason, Environment Systems works at many 
scales and with many types of organisation to 
work towards these objectives. The consortium 
for this project was established to bring together 
the competencies and technologies required 
to overcome the complex and long-standing 

challenges faced by agricultural supply chains. It 
included technology companies and technology 
transfer specialists, natural capital specialists, 
representation from the supply chain (growers, 
crop importers, grower federations) and 
smallholder support organisations. To innovate 
for long-term impact and build international 
capability, research studentships were included. 
The consortium of 14 organisations comprised:

Creating an effective partnership

Supply chain 
operators

Academic 
institutions

Natural capital 
specialists

Government 
technology transfer 

bodies

Wavehill

Technology 
companies

A grower 
federation

Project and technology 
lead

Environment Systems led the consortium and product and service development, drawing on their 
industry leading skills in Earth observation and data services provision.

Independent monitoring and 
evaluation of the project.

Leading innovation 
through 3 PhDs.

The UK government’s advisory body 
on nature conservation.
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The space sector is well placed to contribute new types of information to help overcome major 
challenges facing the agricultural sector today. The unique benefit that satellite space solutions 
provide is global, repeatable, accurate and scalable data1 that can deliver high value insights about 
crop status and issues impacting agriculture. This allows positive action to be taken by supply 
chain actors to manage crop production and supply and to take an active role in the sustainable 
management of agricultural landscapes using nature-based solutions.

Designing and delivering solutions

Solution design: Agri-track

While high volumes of satellite data are freely 
available from the Sentinel programme, there are 
significant barriers to using this data, particularly 
the complexity of processing and interpretation. 
The project set out to overcome this barrier by 
providing analysis ready data and developed Agri-
track: a suite of crop monitoring and forecasting 
products providing automated, near real time 
metrics for use in crop production, agronomy 
and business intelligence. Agri-track metrics 
scale from field to countrywide applications 

and are derived from weekly satellite analytics. 
Demonstration tools and platforms provide 
simple summaries of the evidence. These are 
updated automatically when a satellite acquires 
new imagery.

Agri-track was launched at AgroFuturo and 
AgroExpo2 in Colombia and is marketed through 
a dedicated website and social media channels 
for the Latin American market.

Agri-track products
At the farm scale, crop health is monitored 
weekly, with problem areas identified using 
Agri-track Cultivos. This is done for smallholder 
plots as well as all the fields in agro-industrial 

farms. Farm managers and agronomists use 
these maps for operational decision making in 
crop scouting, crop replacement planning and 
monitoring, and to support insurance claims.

1https://www.spacefordevelopment.org/library/space-for-agriculture-in-developing-countries/ 
2AgroFuturo and AgroExpo are international agricultural industry exhibition that showcase technology
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At regional and national scales, Agri-track 
Industrial and Agri-track Seasons are used to map, 
monitor and forecast crop production. To monitor 
crops at this scale, we generate automated and 
accurate field boundaries across vast areas, so 
that individual fields can then be monitored.

There is year round production of permanent 
crops like asparagus in tropical climates and 
harvest dates vary, both nationally and locally. 
This causes supply and price variations, which 
can be unpredictable. To reduce this uncertainty, 
asparagus production is monitored for UK and 

US importers. Analytics automatically assess 
the crop growth stage for each asparagus 
field every two weeks using cloud penetrating 
radar. An online platform brings together key 
information in a simplified way and includes 
associated market data to provide a first of its 
kind in business intelligence for this crop. The 
platform summarises data about the last and 
next predicted harvest date and compares this 
with key market data. If there is interest in a 
particular district or key agri-business, the data 
is redisplayed to show this as the fields of key 
producers are tagged.
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Similar data and dashboards have been created 
for bananas and soy. Estimates of the area of 
soy in Paraguay are based on satellite imagery 
and exporter estimates. With the automated field 

boundary mapping crop area estimates are 30% 
more accurate because farm buildings and roads 
and networks of natural land are now excluded 
from crop area estimates
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Solution design: Natural capital case studies

Environment Systems and JNCC consider agricultural landscapes in a 
holistic way, recognising that increased resilience is needed in supply 
chain production but also in the surrounding landscapes that provide 
many of the resources on which production is dependent. Events such 
as flooding seriously impact crop production in these economically 
important areas, damaging crops and irrigation infrastructure and 
are a threat to life. Nature-based solutions can reduce these risks but 
interventions must be made in the right location to realise benefits. 
SENCE, the Environment Systems natural capital evaluation tool, finds 
these locations through modelling the interaction between habitats, 
landform/hydrology and soils. EO4cultivar provided these resources 
for two case study areas in Colombia and Peru covering three 
extensive river catchments. The outputs serve as a case study as to 
how Earth observation data and ecosystem service modelling can be 
incorporated into land-use decision making. The approach is readily 
adapted for use in other production systems and landscapes in other 
places in the world.

The case studies were co-designed with stakeholder organisations who 
are undertaking environmental improvement work in the study areas. 
They requested a focus on reducing the risk of flooding and soil erosion 
and improving ecological connectivity to address biodiversity loss. 

The case studies had an enabling role; improving local understanding 
of how adopting a natural capital approach to land management can 
increase ecosystem resilience. The ecosystem service maps (such 
as water regulation or biodiversity corridors) and accompanying 
management guides are freely available and indicate how natural 
functions and processes can be considered in land-use planning, 
therefore ensuring that these natural systems are able to continue 
to support human activities. Workshops and webinars encouraged 
stakeholders to network and consider seeking future funding for 
landscape restoration projects. 

In Colombia, project stakeholders, WWF and GoodStuffInternational, 
used the case study resources to inform and evidence the selection 
of 15 coffee farms to support with habitat restoration projects. These 
farms are in locations where tree planting will bring multiple benefits 
- reducing flooding, whilst strengthening biodiversity corridors, in the 
coffee belt of the Rio Frio catchment.
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Prior to EO4cultivar, Environment Systems had set up its 
own Data Services3 capability to deliver Analysis Ready 
Data (ARD) - processed satellite imagery and derived 
indices for Sentinel-1 and Sentinel 2 radar and optical 
imagery. The project made improvements to its core 
Data Services Engine to make it more efficient and to 
transform the infrastructure to enable automatic delivery of 
downstream products to project partners, stakeholders and 
future commercial customers; this included the Agri-track crop 
monitoring and forecasting products. Delivery was automated and 
went directly to partners via maps or frequently updated dashboards.

The ‘Solutions Framework’ was implemented so that the automated workflows can be easily initiated, 
updated, and monitored, greatly improving customer confidence. This cloud-based Solutions 
Framework sits alongside the Data Services Engine which automatically responds to the arrival of 
new data with a pre-determined workflow for example to create new content and deliver an up-to-
date farm crop health map. Providing data products suitable for smallholder farms in supply chains 
required the incorporation of high resolution satellite-data into Agri-track products leading to further 
development of the Solutions Framework.

Getting data to customers

Conceptual diagram: Environment Systems Data Services Engine and Solutions Framework.

This has been transformative. A request for an 
Agri-track product that used to take one of our EO 

analysts a number of days to implement, can now 
be automatically delivered in a matter of hours.

3https://data.envsys.co.uk/
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EO4cultivar was designed to deliver impacts 
through structural changes to the business 
practices of key enabling organisations in 
Peru, Colombia and Paraguay as well as 
delivering services and capacity building to 
UK importers and supermarkets in the supply 
chain. Embedding EO data services alongside 
current operations will strengthen and improve 
agricultural management practices and help 

drive wider changes in behaviour around the 
use of these tools to drive more sustainable 
agricultural practices and ecosystem 
management.

The theory of change sets out the route 
to achieve this with capacity building and 
knowledge exchange central to the approach.

Achieving and maintaining outcomes and impacts

Project monitoring data and in-depth partner 
interviews were used at the project endline 
evaluation to assess outcomes and impacts of 
the project with a focus on partners receiving 
Agri-track products. The mechanisms that 

led to successes and lessons learned about 
engagement were also explored. The natural 
capital case studies will be assessed for their 
impact as part of the legacy evaluation to be 
undertaken at the end of 2021.

The findings were positive, particularly in terms 
of the outcomes that have been generated for 
some of the organisations making use of the 
data services:

● New tools and metrics that use satellite 
data for crop monitoring have been 
developed and shared.

● Where there has been buy-in from the 

organisation using Agri-track products, 
the project demonstrated that the use of 
data collected from satellites can have a 
positive influence on the decisions that 
organisations are making (for example, 
using Agri-track Cultivos, led to soil drainage 
problems being identified; it also allowed 
crop damage to be measured in support of 
insurance claims following wind damage).
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EO4cultivar provides 
crop monitoring tools and 

nature-based solutions 
for agricultural 

landscapes.

Through capacity 
building, agri-businesses 

and advisory services 
adopt the tools and 

solutions.

This leads to sustained 
and improved decision 

making within 
organisations.

The impact is
sustainable food

production systems, 
resilient agriculture and 

economic growth.



By the end of 2020, project monitoring 
data demonstrated that:

● 34 organisations have increased 
capability to utilise space 
solutions.

● 22 organisations had engaged in 
a series of stakeholder workshops 
for natural capital case studies 
covering 3000 km2

● Agri-track contributed to 
increased crop revenue of 
£1.65m over three years at a 
partner farm growing asparagus 
and an improved yield of 27% 
at the farms of another partner 
producing bananas (although 
many factors influence yield and 
the project’s contribution was not 
quantifiable).

● Improved crop mapping using 
automatically generated field 
boundaries improved crop area 
forecasts in Paraguay by 30%.

● Organisational change to utilise 
data services and space solutions 
was reported by over half of the 
organisations interviewed.

● 10 organisations that advise and 
support 2844 smallholders had 
improved capability and a greater 
range of data to improve irrigation 
management and crop health 
checks.

● Three Colombian students, who 
studied in the UK were on-track 
to complete PhDs. Their research 
and future careers can potentially 
increase capability in technology-
led tropical crop monitoring and 
support future enhancements to 
Agri-track crop monitoring.

Over 150 days of training and capacity 
building were delivered with 45% of the 
participants women. Two of the three 
PhDs students are female and women 
hold key roles within the UK and 
international partner organisations. 
This strong representation of women, 
which is particularly notable in 
Colombia and Peru, is intended to 
contribute to a longer-term need to 
improve the gender balance in space-
based innovation for societal benefit. 
Key lessons learnt were recognising:

● The value of having in-country 
representation, which was 
critical for communication and 
commercialisation; representation 
was increased as the project 
progressed.

● That influencing individuals is 
not the same as bringing about 
organisational change, which 
requires additional awareness 
raising and engagement. Without 
organisational change decision-
making is unlikely to change in a 
sustained way in response to new 
products and services.

In addition to the ongoing monitoring 
and evaluation programme, the team 
carried out an economic evaluation 
using cost-effectiveness analysis 
to compare the cost of Agri-track 
products, drones or on the ground 
agronomy as alternative ways to check 
for crop health problems. Adopting 
satellite solutions was evidenced to 
be the most cost-effective alternative 
because it is the most scalable 
approach. Satellite approaches can be 
used to check a greater area of crops at 
any distance from the farm for a given 
cost; whereas alternative methods 
retain much higher staffing, transport 
and overhead costs.
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The EO4cultivar project is an effective operational demonstration that has proven that the data 
services are fit for purpose and that generating commercial revenue from data services and 
consultancy is a viable business model.

Future Sustainability

Data services opportunities

Environment Systems is now pursuing 
opportunities to take our products to new 
markets and to establish partnerships with new 
customers. Organisations wanting to access data 
from Agri-track can ‘sign up’ for data services 
supported by a Latin America sales team. These 
services include off-the-shelf outputs which 
can be rapidly deployed in new areas based on 

demand, and more specialist (e.g. crop based)  
outputs, which are less readily transferable but 
can be customised to the individual user.

We now have commercial Agri-track subscriptions 
with large commercial growers (crops and 
livestock) and importers in agricultural supply 
chains.
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“Agri-track has made a big 
difference - previously we 
had to do a lot to manipulate 
and analyse the images.” 
CITE Chavimochic - Regional 
technology service, Peru

“We’re convinced 
that the products 
can provide what 
we need.” ASBAMA - 
Banana Federation, 
Colombia

“We are a small non-profit and EO4cultivar 
is our only international cooperation 
project. The process requires adaptation 
but it is very useful for us because we are 
receiving up-to-date information on our 
area of work.” - Luisa Carranza, engineer 
at the Junta de Usuarios de Virú, Peru.



Consultancy opportunities
Work has arisen as a result of EO4cultivar 
including crop mapping for an International 
Development Bank, crop mapping for a tropical 
forest monitoring system and training for a 
technology transfer organisation in Peru 
that supports sustainable livelihoods projects 
from forest production. 

Grower federations, government agencies, 
landscape scale restoration initiatives and the 
insurance sector are target markets for Agri-track.

Growth and product development plans continue 
the focus on supporting decision-making for 
sustainable land management.  This includes 
developing natural capital evaluation using 
SENCE for several applications. 

SENCE for land suitability modelling
Climate change is affecting growing conditions 

and alters the suitability of land to support crops, 
trees and natural habitats.

SENCE models the effects of climate change 
scenarios on the growing conditions for 
hundreds of crops, trees and natural habitats. 
Organisations can make informed decisions and 
long-term plans based on evidence of where 
land suitability for a specific crop, tree species 
or natural habitat will change and why, so that 
future land use means the right crops are grown 
in the right place, whilst also taking account 
of sensitivities, such as protected areas in the 
landscape.

SENCE for carbon metrics which deliver 
quantification of storage values for carbon and 
sequestration potential (tonnes/hectare and 
$/hectare) enable benchmarking, reporting and 
monitoring.
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EO4cultivar is an example of a project that 
has supported the development of businesses 
and organisations in the space sector in the 
UK whilst also contributing to the sustainable 
development of the agricultural sector in Latin 
America.

The project enabled the consortium to develop 
innovative solutions using satellite imagery 
and to demonstrate their ability to benefit 
stakeholders throughout the agricultural 
supply chain. The products support resilience 
and adaptation by enabling practical land 
management action to be taken in partner 
countries and by improving decision-making 
capabilities along the supply chain.

The findings of an independent evaluation of 
the project have been positive, particularly 
in terms of the outcomes that have been 
generated for some of the organisations making 
use of the data services being provided. Where 
there has been buy-in from organisations 
using EO4cultivar services, the project has 
also demonstrated a positive influence on the 
decisions that organisations are making.

Conclusions
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