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{ŜǘǘƛƴƎ ǘƘŜ {ŎŜƴŜ 
 

  

Jakob peered at the screen on his smartphone. He adjusted the controls and zoomed in 

on a small area in the north-eastern corner of his field known as Vandmolle. The mill had 

been closed down long-ago but the name stayed as a reminder of the technology of the 

past. How this contrasted with the satellite image he was looking at today. 

He inspected the history and the variations map coming from his Fieldsense app. Snails, 

it had to be snails again. Last year they had invaded the field next door which belonged 

to his neighbour. This year they had decided to move south rather than north. His 

neighbour, Sandi, had talked about it only last week at the local co-operative meeting. 

She had reported that she did not have the problem this year so far. It was the case, if 

they had come in his direction  

He looked again at the screen which showed the variations in Vandmolle. The images 

coming from the satellite Sentinel 2 showed that the outbreak was still quite small and 

he questioned whether it would be better to spread the pesticide pellets now or wait to 

see how the outbreak developed. The weather forecast was for a continued dry spell 

which would slow their advance, plus he could see on the field history that they had 

treated the same area for thistles just 2 weeks ago which meant that the snails would not 

have that as added fodder. 

He looked back at the last 4 years history. The snails had last invaded 3 years ago. That 

time they had not treated with pesticide and had lost a significant area of crop as a result. 

But then it had been wetter and the snails more aggressive.  

On balance he decided to wait a few more days and see. A new satellite image should be 

available in 2 days time and since the forecast was fine, cloud cover should not be a 

ǇǊƻōƭŜƳΦ {ǇǊŀȅƛƴƎ ǘƘŜ ƻƴŜ ƘŜŎǘŀǊŜ ǿƻǳƭŘ Ŏƻǎǘ ƘƛƳ ϵмнл ƛƴ ŎƘŜƳƛŎŀƭǎ Ǉƭus time which 

could usefully be spent elsewhere on the farm. He reflected that without the imagery he 

would not even know that the problem was there; Given his neighbours report and the 

weather conditions it could be a few weeks before he may have noticed and even then it 

would not be certain that he would scout that area of the farm. 

If the attack continued he would lose much more. A hectare of wheat was forecast to sell 

at around 1000Euro and if he lost 50% of that it would greatly outweigh the cost of 

treatment. The Fieldsense service was extremely efficient in helping him take these 

decisions. He returned to the screen and moved to another field, Lavtfelt, were there any 

problems here? Would it be a good time to apply a weedkiller? His digital farm was 

working better than ever! 
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1 LƴǘǊƻŘǳŎǘƛƻƴ ϧ {ŎƻǇŜ 

Poul Jakob, a third-generation farmer in Jutland, welcomes us into his farm office; his dog had 

welcomed us to the farmyard a few minutes earlier. The magnificent farmhouse, over 500 years 

old, is situated right next to the golf course for which Poul has leased some 100ha of his land. Poul 

owns 550ha but leases out the golf-course and farms around 80ha for another owner so is farming 

530ha. His primary crop is wheat, but he also grows barley. 

Poul is a typical user of the Fieldsense service 

which provides digital information to around 

100 farmers in Denmark. Fieldsense, the 

supplier of the service, is a small Danish start-

up situated in Aarhus. Unlike many other 

platforms which provide a full management 

system for record keeping, action tracking etc, 

Fieldsense has a really strong focus on 

information to aid decision making for cereal 

farmers. Satellite data is the key data source to 

provide their service. 

Data coming from imagery gathered by the 

Sentinel 2 satellites is processed into stress 

maps which are overlaid onto the farm field boundaries. If the crop-stress reaches a certain level, 

then an alert is sent to the farmer. The alert allows the farmer to investigate further the cause of 

the stress and hence to react. 

This provides value to farmers using the service by saving them time on inspections (crop scouting), 

reducing the use of chemicals and increasing yield by enabling earlier detection of a problem. It also 

ƘŜƭǇǎ ŦŀǊƳŜǊǎ Ǝŀƛƴ ŀ άŘƛƎƛǘŀƭ ǇƛŎǘǳǊŜέ ƻŦ ǘƘŜƛǊ ŦŀǊƳ ƘŜƴŎŜ ƛƳǇǊƻǾƛƴƎ ƻǾŜǊŀƭƭ ƳŀƴŀƎŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎΦ 

Benefits today are modest, but the potential is high. Fieldsense is serving around 3% of the farming 

land in Denmark devoted to cereals. It is also early on the technology capability curve meaning that 

much more significant benefits are expected in the future as improved algorithms coupled with 

machine learning and artificial intelligence allow higher reliability to determine the cause of the 

stress without farmers scouting (or visual inspections). 

Benefits accrue to the farmer through reduced costs of chemicals and time saved. These benefits 

are very much focused on the farmer although in time some of the benefit may be shared with 

others in the value-chain. The value-chain may change with time as players who are suppliers to 

the farmers look to expand their role. 

The reduced use of chemicals also has a beneficial environmental impact. Pesticides entering the 

food chain and drinking water is a problem for countries where farming is intensive as is the case 

in Denmark. There is even greater potential to reduce the environmental impact where the 

Figure 1-1: On-site visit - guided by the farm-dog. 
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information service is used to manage fertilizer application ς which is not the case today for 

Fieldsense. 

In the case, we have interviewed players at the core of the value chain in order to develop a close 

understanding of the use of Sentinel data and the impact on farming in Denmark. Fieldsense is just 

one service in this market and it could be interesting in the future to contrast what is done in 

Denmark with other countries. The information service forms part of a market sector referred to as 

precision farming (or increasingly smart farming) which is dedicated more to the farmers 

themselves. Other information services are more suited to governments, food producers and other 

parts of the overall food value-chain. These should form the subject of future studies to identify the 

complementarity between information types. 

We wish to thank the following persons for their time spent talking with us to develop the case. In 

particular, John Smedegaard from Fieldsense who guided us through the agriculture sector and 

introduced us to a number of the experts we have consulted. 

¶ John Smedegaard, CEO & Founder of Fieldsense 

¶ Poul Jakob, Farmer 

¶ Jens Christian, GeoTeam A/s, consultant agronomist 

¶ Stefan Sherer, CEO & funder of Geocledian 

¶ Peter Ahrendt, Danish Technical Institute. 

¶ Rita Horfarter, SEGES 

¶ Casper Rolighed, Farmer 

¶ Gorm Petersen, Ministry of Education and Science, 

¶ Adam Mollerup, Head of Danish Paying Agency, Ministry of Agriculture 

¶ Jakob Dragsbek, Danish Paying Agency 

¶ Peter Eigaard, Danish Paying Agency 

¶ Johan Scheller, Danish Paying Agency 

¶ Henrik Zeltner, Ministry of Agriculture 
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2 CŀǊƳƛƴƎ ƛƴ 5ŜƴƳŀǊƪ 

Farming is going through its own digital revolution driven by economies of scale (as farms get larger) 

and environmental pressures (to reduce the impact of farming on the environment). Even if 

Denmark is one of the world leaders in reducing the use of chemicals, further reduction can only 

have a beneficial impact - provided crop yields are maintained. Larger farms being run with no 

increase in farm employees, demand greater efficiency which digital technology can deliver. In this 

chapter, we shall look at the macro-environment of farming in Denmark against which the 

Fieldsense service is being offered. 

 

2.1 Overview  

CŀǊƳŜǊΩǎ Ǝƻŀƭǎ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘ are to maximise production whilst minimising cost and at the same 

time to abide by ever, more-strict environmental regulation. As global demand for food is 

skyrocketing, there is a continuous push for more efficient and cost-effective operations, further 

challenged by changing climatic conditions. For Denmark, which has a strong and highly efficient 

agriculture industry, this is actually good news leading to competitive advantage on the global 

market. However, it also puts constant pressure on farmers to improve; forcing them to produce 

more with less and in a more sustainable way. Accordingly, they seek to further mechanize 

production, allowing them to manage larger areas of crops and more animals, with the same 

numbers of farm workers. 

This being said, farming is a highly complex business with many decisions to be taken each and 

every day. When and what to sow, when and how much growth retardant to apply, when and how 

much pesticide/fungicide/fertlizer should be applied? Applications of herbicides, fungicides, 

pesticides and most particularly fertilizers are all determined by the type of crop, the weather, the 

spread of pests and diseases and the local soil conditions. On top of that, the interaction between 

these aspects is difficult to predict.  

Accordingly, farming is increasingly (becoming) a highly knowledge-intensive sector, in constant 

search of monitoring data Ψfrom the fieldΩ, putting them in context with other sources of impact 

(like meteorological, soil, ground water level data etc.) and data on human intervention such as 

localizing tractors and sprayers in the field or for adapting the chemicals being applied to the local 

conditions.  

Satellite data is playing a significant role. Whilst satellite navigation satellites (GPS and Galileo) are 

enabling better positioning of farm machinery (tractors, sprayers etc.), earth observation satellites 

can monitor field data in unprecedented ways and volumes. Denmark is a pioneering nation which 

can leverage on a well-developed (informational) infrastructure as well as an ever-increasing pool 

of well-educated and technology savvy farmers. 

This is where the Fieldsense service comes in, providing farmers in Denmark with up-to-date 

information on the state of their crops. It is primarily used to programme the spraying or 
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distribution of chemicals and knowing the location and cause of crop-stress to optimize quantities 

applied which can save farmers both time and money. Assessing these benefits deriving from the 

availability of satellite data is the core of this case study.  

 

2.2 The Agriculture Industry in Denmark 

Agriculture remains a key sector for Denmark even if its importance as measured by its contribution 

to GDP has been falling steadily. In 1985, it represented 4.9% of total GDP whilst in 2015 this had 

fallen to 1.3%1. The agriculture industry in Denmark provides enough food to feed 15m people 

compared to the Danish population of 5.7m2 and exports of the surplus represents 25% of the total 

value of Danish goods exported of which food directly makes up 17%.  

 

 

Figure 2-1: Agriculture sector contribution to exports. 

The total value of exports of the fooŘ ǎŜŎǘƻǊ ƛǎ 5YYмрфō όϵнлΦсōύ ƛƴ нлмрΦ hŦ ǘƘƛǎΣ ǇƛƎ ŀƴŘ ŘŀƛǊȅ 

products make up almost 30% of the total see Figure 2-2. 

TƘŜ Ƴŀƛƴ ŀƎǊƛŎǳƭǘǳǊŜ άǇǊƻŘǳŎǘǎέ ŀǊŜ ǇƛƎǎΣ ŎŀǘǘƭŜ ŀƴŘ ŎŜǊŜŀƭǎ but 75% of the cereal production is 

used for animal feed. Whereas farms were quite integrated 30 years ago, this has changed with 

much more specialization in either animals or in cereals. The total area of Danish agricultural land 

is around 2.6 million ha which corresponds to approximately 2/3 of the Danish territory. Cereals 

covers around 1.5m ha or 57% of this area with grassland accounting for a further 25%; see Figure 

2-3. 

 

                                                           
1 Danish Statistical Yearbook 2017. 
2 Danish Agriculture: Facts and Figures 2017. 
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Figure 2-2: Danish food exports by Type 

 

 

Figure 2-3: Cereals and grassland are over 80% of arable farming in Denmark. 

 

The size of farms has been increasing steadily such that today, the average farm size is 71.9ha up 

from 30.7ha in 1985. As farm size has grown, so the number of farms has steadily decreased. In 

1985 Denmark had around 92,000 farms. Over a period of 30 years this number has been reduced 
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by more than 50 per cent so that Danish agriculture now consists of around 37,000 farms only. Of 

these 21 per cent have a size of at least 100 hectares where in 1984 only 3 per cent had this size.  

 

Figure 2-4: Number of farms is shrinking as they grow larger 

Even if 79% of the farms are smaller than 100ha, this trend and concentration means that over 1.8m 

ha or 68% of the Danish farmland is part of farms of 100ha or more ς see Figure 2-5. Thus 7,855 

(21%) of Danish farms account for 68% of the total farmland. Fieldsense considers that its market 

today is for farms of 100ha or more but this could extend down to farms of 50ha in the future as 

the technology becomes even more performant. 

 

Figure 2-5: Growing size of farms in Denmark 
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Even if the farms are growing, the number of workers on each one is not, and mechanization has 

driven greater efficiency. This now becomes coupled with digital technology and smart farming has 

become the mantra. 

 

2.3 Farm Management Practices and Challenges in Denmark 

Farming in Denmark, as in other EU member states is mainly controlled under EU regulation. This 

includes many of the environmental considerations that impact strongly the way that farmers work.  

The production of food and agricultural products is highly regulated. Most of the 

regulation is based on EU regulation, and often these rules are interpreted and 

implemented strictly in Denmark, leading to even higher standards. The areas of 

regulation include hygiene, animal welfare, the use of medicine, pesticides and 

fertilizers etc.3  

Hence farmers are driven by two pressures: 

¶ To maximize production whilst minimizing costs 

¶ To satisfy regulatory requirements including those for the environment.  

Productivity is key in the Danish food and agricultural cluster. From farm to fork, all processes are 

optimized, and resources used efficiently. Continuous innovation in many areas puts Denmark in 

the lead of productivity; advances in agro-technology to improve fertilizer and chemicals use lead 

to greater efficiency in the fields. 

The Danish food and agricultural cluster works hard to ensure that production is sustainable and 

has shown that economic growth is possible while at the same time reducing resource use. From 

1990 to 2014, the value of agricultural production increased by 22%. In the same period, nitrogen 

loss was cut by 43%, the phosphorus excess went down 83% and greenhouse gas emission 

decreased by 16%. 

Farmers are faced with many daily decisions which are complex, often without right answers (!) and 

which depend on the type of crop being grown. For example, the growth pattern and management 

of potatoes is very different to that of wheat; the former put on leaf very rapidly and hence have a 

steep change in vegetation index compared to wheat so that fertlizer, growth and irrigation needs 

are very different. Crop information services like Fieldsense need to adapt to these differences to 

be fully useful to the farmer and this is reflected in the evaluation made of the economic benefit.  

Diseases, such as scab, stripe rust, Septoria tritici blotch, Septoria nodorum blotch and various root 

rots, cause some losses each year. Spraying with fungicides is common practise to control these 

diseases4; Boscalid and Triazole are the two most commonly used fungicides. Rates to apply depend 

                                                           
3 Source: Danish Agriculture and Food Council; Facts and Figures.  
4 Wheat in the World; B.C Curtis. http://www.fao.org/docrep/006/y4011e/y4011e04.htm  
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on many factors but early and precise application is the goal - aided by the information coming from 

Fieldsense. 

Pests, such as birds, mites and snails all cause crop damage and should be dealt with in different 

ways. Treatments are sometimes liquid requiring sprays, or pellets requiring scattering. The 

effective area to be treated is limited by the equipment ie the length of booms dictates the 

minimum area to be covered whilst the separation of spray head or distributor influences the 

precision of application. 

Planning of the planting is a key factor. Crop rotation has long been a primary question for farmers 

to address and is no less true today. Winter wheat can be planted after a spring crop. Harvesting 

takes place in July and August and new planting should take place soon afterwards. Availability of 

labour and maybe farm machinery will affect the dates. If the new crop is planted early, then often 

a growth inhibitor will be applied to ensure that the plants put on growth in their root system 

avoiding too much top development before the winter which is vulnerable to adverse weather. It 

also provokes stronger and sometimes shorter, stems hence increasing the resistance of the plants 

to adverse weather conditions5. 

Growth inhibitor may also increase the yield by a small amount, but the cost can be high and 

outweigh the gains. Hence, such decisions are well-balanced and, since precise meteorological 

conditions are unknown, also a gamble if not a risk. The ultimate use of the crop may also determine 

the practices adopted. If wheat is used for animal feed, then a high protein level is sought to attract 

a higher price. This requires a specific pattern of growth 

And, last but not least, all of these decisions are influenced by the weather! 

 

2.4 The Socio-environmental Context 

Regulation of chemical use plays a very strong role in farming practices. A pesticide is a chemical 

substance used in agriculture to kill or limit organisms which are considered 'pests' because they 

might endanger agricultural crop output; pesticides can be subdivided into categories e.g.: 

fungicides (against fungi), herbicides (against plants considered to be 'weeds'), and insecticides 

(against insects)6. The use of pesticides plays an important role in agricultural production by 

ensuring less weed and pest damage to crops and a consistent yield. However, their use can have 

negative environmental impacts on water quality, terrestrial and aquatic biodiversity (persistence 

and toxic effects on non-target species, etc.), and pesticide residues in food may also pose a risk for 

human health7. 

                                                           
5 Plant Growth Regulators for Wheat. TopCrop Manager September 2015. 

https://www.topcropmanager.com/cereals/plant -growth-regulators-for-wheat-17806 
6 Eurostat: http://ec.europa.eu/eurostat/statisticsexplained/index.php/Glossary:Pesticide 
7 Agri-environmental indicator - pesticide risk, Eurostat, http://ec.europa.eu/eurostat/statistics-

explained/index.php/Agri-environmental_indicator_-_pesticide_risk 
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The environmental risks of pesticide use vary considerably from one pesticide to another, 

depending on the intrinsic characteristics of their active substances (toxicity, persistence, etc.) and 

use patterns (applied volumes, application period and method, crop and soil type, etc.). Measuring 

the real use of pesticides would allow a better estimate of risks by crop and region for different 

compartments of environment and for human health7. At the moment, harmonized statistical data 

on use of pesticides are not available on a European scale: under regulation (EC No 1185/2009 

concerning pesticide statistics8), data deliveries on the agricultural use by crop each five years 

started in 2015, but the data remains fragmented7. Nevertheless, Member States annually monitor 

pesticide residues relative to European maximum residue limits (MRLs) and in 2014 over 97% of the 

around 83 000 samples analyzed fell within the legal limits [4]. Cases exceeding this, observed 

during the annual monitoring activities, are more often found in foods imported from outside the 

EU (6.5 % of the samples from third country in 2014 contained residues that exceded the permitted 

concentrations), but some residue problems can also be assigned to European agriculture (1.6 % of 

the samples in 2014)7. 

As a result of their potential toxicity, often even at very low levels, the application of pesticides in 

EU is strictly controlled by Community legislation since 1991 (by national legislation prior to 1991)9. 

Policy control measures in the EU are driven by the objectives of protecting human health and the 

environment (consumers, operator safety, protection of water quality and biodiversity)9. The 2009 

EU Directive on the Sustainable Use of Pesticides aims to reduce impacts on human health and the 

environment10. To this end, Member States established National Action Plans including quantitative 

objectives, targets, measures and timetables. These plans should promote low-pesticide-input pest 

management and non-chemical methods, including both integrated pest management and organic 

farming. 

The contamination of surface waters with pesticides is managed under the 2000 EU Water 

Framework Directive11. 

Denmark is among EU Member States which in addition to controls on impacts (e.g. the 1998 

Drinking Water Directive12) have introduced pesticide taxes ς a specific measure to restrict the use 

of pesticides9. The relative amount of pesticides sold in Denmark, Figure 2-6, is only about 0.5% of 

the total EU quantity (where Spain, France, and Italy together account for about 55% of EU total) 

                                                           
8 Regulation (EC) No 1185/2009 of the European Parliament and of the Council of 25 November 2009 

concerning statistics on pesticides 
 
9  Pesticide sales statistics, Eurostat, http://ec.europa.eu/eurostat/statistics-

explained/index.php/Pesticide_sales_statistics. 
10 Directive 2009/128/EC of the European Parliament and of the Council of 21 October 2009 establishing a 

framework for Community action to achieve the sustainable use of pesticides. 
11 Directive 2000/60/EC  of the European Parliament and of the Council of 23 October 2000 establishing a 

framework for Community action in the field of water policy. 
12 Council Directive 98/83/EC of 3 November 1998 on the quality of water intended for human 

consumption. 

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32009R1185
http://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32009L0128
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1517747028352&uri=CELEX:32000L0060
http://eur-lex.europa.eu/legal-content/NL/TXT/?uri=celex%3A31998L0083
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ŀƴŘ 5ŜƴƳŀǊƪΩǎ ƳŀƧƻǊ ǎƘŀǊŜ ƻŦ ǇŜǎǘƛŎƛŘŜǎ ŀǊŜ ŦǳƴƎƛŎƛŘŜǎκōŀŎǘŜǊƛŎƛŘŜǎ όнр҈ύΣ ŀƴŘ ƘŜǊōƛŎƛŘŜǎκƘŀǳƭƳ 

destructors/moss killers (75%), according to data for the year 20149. In terms of pesticide sales by 

ŎƻǳƴǘǊȅΩǎ ǳǘƛƭƛzed agricultural area (UAA), Denmark is among the EU countries with the lowest 

values (below 1 kg/ha of UAA), see Figure 2-7 which is substantially lower than 3 kg/ha of UAA 

(and more) of the largest consumers (Spain, France, and Italy), whereas intensive use of pesticides 

in Malta and Cyprus is above 9 kg/ha of UAA9.  

Whilst overall sales of pesticides have remained fairly constant at just under 400,000 tonnes per 

annum, the pesticide sales in Denmark decreased from 2011 to 201413. A new tax on pesticides was 

introduced in Denmark in 2013 which has encouraged the reduction but also may have encouraged 

farmers to stockpile in 2012 so exaggerating the reduction. 

 

 

Figure 2-6: Comparison of pesticide sales in 2014, (Eurostat) 

In Denmark, the most commonly utilized herbicide is glyphosate (round-up) and the mostly used 

fungicides are boscalid and triazole14.  

                                                           
13  Agri-environmental indicator ς consumption of pesticides, Eurostat, 

http://ec.europa.eu/eurostat/statistics-explained/index.php/Agri-environmental_indicator_-
_consumption_of_pesticides 
14 Working communication on the SeBS Project with Geoff Sawyer, SeBS Project Manager, December 2017. 
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Figure 2-7: Use of pesticides (Kg per ha) in 2014, Eurostat 

While the chemical safety information does not list health effects of long-term or repeated 

exposure to glyphosate, effects of short-term exposure include severe irritation of eyes and mild 

irritat ion of skin. Moreover, carrier solvents used in commercial formulations may change physical 

and toxicological properties15. The substance is toxic to aquatic organisms, and despite it does enter 

the environment under normal use, great care should be taken to avoid any additional releas15. 

Triazole is a whole family of fungicides and is not covered in this document. As it concerns boscalid, 

it is practically nontoxic to terrestrial animals, is moderately toxic to aquatic animals on an acute 

exposure basis, and according to the United States Environmental Protection Agency (US EPA) 

estimate, the potential ecological risks are low16. Boscalid is persistent and has low mobility in soil, 

however, it may move to surface water through spray drift and runoff of soil and suspended 

sediments16. Boscalid is classified by US EPA as suggestive evidence of carcinogenicity, but not 

sufficient to assess human carcinogenic potential16. 

                                                           
15 International Program on Chemical Safety, Chemical Safety Information from Intergovernmental 

Organizations, http://www.inchem.org/documents/icsc/icsc/eics0160.htm 
16 Boscalid, Pesticide Fact Sheet, Office of Prevention, Pesticides and Toxic Substances, United States 

Environmental Protection Agency, July 2003, 
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Figure 2-8: Changes in sales of pesticides in EU Member States (tonnes of active ingredients) 

In summary, even though the current situation with pesticides use in Denmark is fully compliant 

with legislative requirements and the values of residues are well below prescribed thresholds, a 

furǘƘŜǊ ǇƻǘŜƴǘƛŀƭ ǊŜŘǳŎǘƛƻƴ ƻŦ ǇŜǎǘƛŎƛŘŜǎΩ ǳǎŜ ƛƴ 5ŜƴƳŀǊƪ ǿƻǳƭŘ ƘŀǾŜ ŀ ǇƻǎƛǘƛǾŜ ŜŦŦŜŎǘ ƻƴ 

environment and human health especially when seen from the perspective of risk avoidance. Even 

though this positive impact is hardly quantifiable, it should not be neglected. 

 

2.5 Organic Foods 

Since we are looking at a service which impacts on the use of pesticides and other chemicals, it is 

worth a quick word on the place of organic farming in Denmark. Not strictly relevant for the case 

since organics avoids the use of any chemicals relying on natural methods to control pests and 

weeds, it is still an important trend in Denmark which shows the sensitivity of the issue to the 

general public. 

Organic does not mean no use of fertilisers, pesticides or herbicides but that only naturally 

occurring forms should be used. Support to early detection ie by using the Fieldsense service, is just 

as, if not more, important for an organic farmer as it is for non-organic ones.  

In 2017, approximately 9% percent of Danish farmland is cultivated organically, and Danish 

consumers buy more organic food than any other Europeans. Proportionally, the organic market in 

Denmark is the biggest in the world, with organic food making up 9.6 percent of the total retail food 
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market in 201617. With the growing demand, Denmark imports significant quantities of organic 

produce and, to counter this, there is an increase of hectares being devoted to organic farming.  

                                                           
17 Danish Agriculture and Food Council: http://agricultureandfood.dk/danish-agriculture-and-food/organic-

farming 
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3 ¢ƘŜ ¦ǎŜ ƻŦ {ŀǘŜƭƭƛǘŜ Řŀǘŀ 

3.1 Summary 

Fieldsense is a service supplied by start-up company to farmers and agronomists in Denmark. The 

service includes crop monitoring to help farmers get a clear view of their crop performance and to 

detect and manage crop threats and prescription maps to optimise the application of chemicals. 

The information is supplied via a web-platform to subscribing farmers and consultants.  

The system allows farmers not only to see changes in their fields indicating the condition of the 

crop but also to assemble and compare with historical data. Alerts are made when certain changes 

are detected so that the farmer can investigate further. Machine learning is being introduced which 

will guide the farmer as to the problem which has been detected whether it is due to disease, pests 

or other causes ie drainage or pipe-bursts. 

Sentinel 2 imagery is used to map the vegetation and especially how it is changing with time. Each 

pass over Denmark is processed to provide an easily assimilated vegetation map which lies at the 

heart of the system. Other data is being added coming from in-field sensors which provide the local 

conditions (rainfall, air and soil temperatures, winds, humidity etc). 

 

3.2 The Service - Fieldsense 

Information from Fieldsense is used to support key decision making by farmers and especially the 

quantity and timing for the application of chemicals. The farmer enters his fields of interest in the 

portal and Fieldsense offers them an activity map of each field which is a measure of the crop 

growth. It can provide a variable rate map18, also called a prescription map, to control the 

distribution of chemicals or fertilizer by the farm machines. Today, around 50,000ha of crop land is 

being managed with the aid of the Fieldsense service. This is growing quite quickly as a major sales 

drive is engaged. 

Satellites capture images of the farmerǎΩ ŦƛŜƭŘǎ ǎŜǾŜǊŀƭ ǘƛƳŜǎ ŀ ƳƻƴǘƘΦ .ȅ ŦƻŎǳǎƛƴƎ ƻƴ ǎǇŜŎƛŦƛŎ 

wavelengths of light, FieldSense analyzes the photosynthetic performance and provides detailed 

insights into the cellular activity of the crops, giving a new perspective on their growth. 

When crops are under stress, their growth activity decreases. FieldSense detects small variations in 

activity by automatically running analyses each time new imagery is available. Once an issue has 

been detected, subscribers receive a notification telling them exactly where action is needed. 

 

                                                           
18 A Variable Rate Map (VRM) shows the prescribed or planned application of fertilizer or chemicals to a 

field based on the location in that field.  
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Figure 3-1: Screenshot of the Dashboard of Fieldsense service 

 

Figure 3-1 shows the typical screen used by farmers to assess his fields. The field highlighted is 

showing the biomass activity where strong green indicates good vegetation growth. The imagery is 

taken from the selection available which can be scrolled through on the page and shows the 

evolving conditions for the field as shown on the occasion of each satellite overpass. A historic plot 

of measurements is shown at the bottom of the screen offering both mean and variation for the 

measured vegetation index. Three key indicators are shown in the box to the left and plots of each 

of these to the right. These allow a farmer to see the evolution of his crop with time. 

Historic data is now available to the farmer for the last 4 years. This allows problems to be identified 

and forms the basis for the alert system. As the database develops, and more yearsΩ data are 

acquired, so the precision of the analysis will improve in the future. Ultimately, the expectation is 

that a highly reliable indicator can be given to identify the cause of the crop stress. 

Fieldsense now provides an alert to the farmer when a variation is considered to present an issue. 

The history of the activity is used to characterize the issue and to recommend a remedy to the 

farmer. Issues can be due to pest attack ie snails, weed growth ie thistles, disease ie leaf blight or 

may be due to watering (over or under watering) or simply meteorological ie storm damage.  
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Figure 3-2: Example of crop stress (snail attack) over 2 years 

 

The example in Figure 3-2 shows two similar areas of crop stress caused by a snail attack. The snails 

live in the hedges and in 2015 emerged on one side into the crop and in 2016 they emerged on the 

other side. Such a picture is characteristic of snails and is easily recognizable by an expert. The goal 

of Fieldsense is that this becomes recognizable automatically such that there is a high degree of 

confidence and treatment can be planned without even a field visit. One this goal has been achieved 

for most of the possible causes of stress, then the full potential of Fieldsense will be realized. 

Early detection of an issue can avoid bigger problems later. Without Fieldsense, the farmer would 

be relying on scouting - where a farmer is walking the fields to assess crop condition - to detect the 

problem. However, only a small fraction of the area of large farms can be monitored in this way. A 

farmer such as Poul is spending around 3 hours per week on crop scouting throughout the growing 

season. 




































































