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1 Introduction  
Estonia is one of the Baltic countries in the northeastern part of the European Union. 

Since its independence in 1991, and especially since its accession to the European Union 

in 2004, Estonia has developed into a technologically advanced nation. 

 

Figure 1 Map of the European Union with Estonia in dark green. Src: Wikipedia 
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Estonia as a country has fully 

embraced modern technologies and 

ŎƻƴǎƛŘŜǊǎ ƛǘǎŜƭŦ ǘƻ ōŜ ŀ άŜ-ŎƻǳƴǘǊȅέΦ 

The registration of a new company 

takes an internet connection, the 

Estonian electronic identity card and 

about 10 minutes time. (This is not yet 

possible for food businesses, since a 

physical inspection on the premises is 

required.) 

 

The Estonian Parliament has approved a proposal to guarantee internet access to each 

of its citizens, just as any other constitutional right. Tax declarations are typically made 

online and state expenditures can be followed in real time on the net. The Estonian 

parliamentary election in 2007 used internet voting, a world first. 

 

As another example, Estonia is also the origin of Skype, a popular VoIP1 software that 

was bought by eBay. The software is used by private individuals as well as companies to 

decrease their phone cost. 

 

Estonia has a healthy agricultural sector and produces a number of products for internal 

consumption as well as for export. Due to the short distance to richer nations like 

Finland, some companies make use of the generally lower income in Estonia and move 

production into the country. 

 

The strongest ties in terms of dairy imports and exports liŜ ǿƛǘƘ 9ǎǘƻƴƛŀΩǎ ŘƛǊŜŎǘ 

neighbour Latvia. 

 

Milk in Estonia is used as drinking milk and for processing 

¶ Milk powder 

¶ Dairy products 

 

The country operates under the EU quota system, but currently does not use up its 

entire quota.  

The Estonian dairy industry has lived through complicated times in the last few years. In 

spite of the existence of a European system to keep dairy prices at reasonable levels, the 

long time low international market prices for milk let the price in Estonia drop to very 

                                                      
1
 Voice over IP 

Figure 2 More than 700 public and free internet access points 
guarantee that citizens can connect. Src: Estonian embassy 
Japan. 
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low levels (0.12-0.17EUR/l fresh milk). This forced a lot of farms out of dairy production 

and inspired the remaining operators to invest in diversification strategies. 

As a result, the country is currently self-sufficient in drinking milk only, but not in milk 

for processing purposes, which is partially imported from Latvia. 

Milk and milk products are exported to Latvia, Finland and some extent Russia. 

However, the Russian market is characterised by a certain amount of unpredictability as 

to import requirements as well as exhaustive regulation on necessary paperwork. It has 

proven to be easier in some cases to export knowledge and establish milk farms and 

dairy processing units near the Estonian border in Russia.  

 

With respect to diversification, two strategies have been followed 

¶ Diversification in dairy products by including alternate marketing channels or value 

added products 

¶ Diversification by adding other crops or production systems (such as pigs, horses, seeds, 

etc) 

 

An impressive example for such diversification is the family farm Nopri2 in the southern-

most county of Estonia. This farms has diversified and is diversifying by 

¶ Adding a smaller dairy processing unit (up to 10t of fresh milk per day) 

¶ Integrating agro-tourism 

                                                      
2
 www.nopri.ee 

Figure 3 Average number of cows by breed. Src: Estonian Animal Recording Centre 
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¶ Adding a farm shop 

¶ Opening a direct sale unit in Tartu (planned) 

 

Only 30% of the milk they produce is sold to the dairy processor Valio and the rest is 

marketed directly to small retailers and the catering industry as cheese, yoghurt and 

fresh cheese. 

 

The company has invested 100,000EUR in a software system to control their dairy 

production and is fully convinced that that investment was worth the while. 

 

The Estonian dairy production is practically completely run by family businesses. Unlike 

the Lithuanian dairy sector which has a very pronounced presence of micro enterprises 

(with 1-3 animal heads), the Estonian dairy industry has a peak at 11-50 heads. 

This means that the sector is run professionally by dedicated enterprises and not 

άƘƻōōȅέ ŦŀǊƳŜǊǎΦ  
 

In Estonia, mainly three dairy breeds are found3: 

¶ Estonian Holstein (75.1%) 

¶ Estonian Red (24.1%) 

¶ Estonian Native (0.6%) 

                                                      
3
 The numbers refer to data from 2008 

Figure 4 Herd size distribution over time. Src: Estonian Animal Recording Centre 
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Farmers usually keep a mixture of breeds with Holstein as a majority. This is done 

mainly to guarantee milk quality. 

 

Both Estonian Red and Estonian Holstein produce very good yields. With an average of 

7447kg/year in 2009 (which reportedly is already above 8000kg/y) Estonia can compete 

with the most advanced countries in dairy farming. Indeed all three commercial farms 

that we visited, produced yields above 10,000kg/year. The Estonian champion of 2009 

produced more than 19,000kg per year.  

 
Table 1 Milk yields in different countries 

Country Reported yields [l/lactation or year] Source 

Malaysia 2631.3 DVS, 2008 data 

Central Thailand ca. 3500 (average over 520 first lactation 

cows) 

ca. 4100 (for breeds including Friesian) 

Kasetsart J. (Nat. Sci.) 43 : 74 - 82 

(2009) 

Australia 5750 dairyaustralia.com, 2008/9 data 

United Kingdom 8202 DEFRA, 2008/2009 

United Kingdom 8202 (national average) 

8705 (Holstein only) 

6827 (Friesian only) 

Centre for Diary Information, Breed 

Performance Statistics 2007 

Germany 6628 Statistisches Bundesamt, 2008 data 

Estonia 7447 2009 data; average over all breeds 

 

Figure 5 A picture of the Estonian 2009 champion in milk yield with over 19,000kg/y. 

http://www.dairyaustralia.com/
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2 Evidence of Precision Livestock Farming  
In Estonia the degree of mechanisation is advanced. On most farms that we visited, 

cows were electronically identified; the main reason for that being automated milk yield 

control in the milking parlour or milking robot. 

 

We could observe the following PLF technologies 

¶ Milking robot/milking parlour with yield control 

¶ Movement control for oestrus detection 

¶ Experimental lameness detection by image analysis 

¶ Lactation cycle control (via the DeLaval system) 

¶ Group feeding by 

o Position in the lactation cycle 

o Milk yield 

¶ Individual RFID controlled feeding  

¶ Automated climate control 

2.1 Robotic milking  

  

We were able to see a DeLaval Voluntary Milking System (VMS) in a research farm and 

the Lely Astronaut system in a commercial setting.  

 

A milking robot is a machine that allows unguided and free access to being milked by 

using a robotic system for udder cleaning, automatic positioning of the extraction 

equipment using lasers and milking. Robots always identify cows individually and record 

¶ Total milking time 

¶ Milk flow rate 

¶ Total milk quantity 

¶ Feed dispensed in the robot 

¶ Milk temperature 

and other data. The Lely Astronaut also records the milk colour and tries to determine 

mastitis from that. Newer versions of the robot determine protein and fat contents of 

the milk automatically. 

 

Cows have free access to the milking robot and typically learn within a few weeks to use 

a robot well. Milking is done more often than the standard twice a day in manual 

milking. Cows seem to like the distraction or being milked more often.  
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Organising the cow traffic through the robot is essential. In a recently published paper4, 

the authors show that the average robotic load (i.e. which determines how many robots 

are needed per shed) depends heavily on guiding the cow traffic well. It is also 

important to position robots in a way that cows find it easy to access. 

Typically there is first a waiting area which allows a few animals only. After that cows 

access the robot when it becomes free and finally the cow exits the robot voluntarily 

after she has finished being milked. 

                                                      
4
 A. Laurs and J. Priekulis, Studies of Operating Parameters in Milking Robots With Selectively Guided Cow 

Traffic, Biosystems Engineering 8, p. 134ff 

Figure 6 Robotic milking with the DeLaval and the Lely Astronaut. A key aspect of robotic milking is how cows are 
guided through the process. 
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The system is not quite automatic, though. Firstly there are about 10% of animals that 

do not like milking robots and stay away from them. άNon-standardέ cows have to be 

either driven manually through the system or put into other groups going to the milking 

parlour. Secondly the positioning of the extraction equipment has its own limits. We 

could observe one case where the udder of a cow was slightly more tucked away 

between the hind legs than usual, causing the positioning mechanism to fail over and 

again. A worker was needed to manually overwrite the positioning process in order to 

complete the milking process. 

Commercial companies, such as DeLaval are aware of such problems and are trying to 

solve them by intelligently guiding traffic; see 

http://www.delaval.com/Products/Automatic-Milking-Robotic-milking/Cow-traffic-

concepts.htmΦ ¢ƘŜȅ ǊŜǇƻǊǘ ǘƘŀǘ ǘƘŜƛǊ άCŜŜŘ ŦƛǊǎǘέ ǎȅǎǘŜƳ ƭƻǿŜǊǎ ǘhe amount of cows to 

be pushed to 1% of which a great part is sick and therefore easily singled out. 

 

On the Aravete Agro OÜ Mägise cattle farm currently has one shed for 560 cows with 8 

milking robots, i.e. about 70 cows per robot. Cows visited the robot about 2.6 times a 

day which seems to be standard. Traffic is guided in such a way that the exit leads cows 

ǘƻ ǘƘŜ Ƴŀƛƴ ǎƘŜŘ ŀƴŘ ƴƻǘ ōŀŎƪ ǘƻ ǘƘŜ ǿŀƛǘƛƴƎ ŀǊŜŀΦ /ƻǿǎΩ ƘƻƻǾŜǎ ŀǊŜ ŘƛǎƛƴŦŜŎǘŜŘ ǳǇƻƴ 

leaving the milking station. 

 

The Lely Astronaut sells for about 110,000EUR which has to be compared to 

¶ Annual salary of a professional milker of approx 20,000EUR 

¶ A milker can service about 160 cows and typically works 4 days with 2 days off; i.e. for 

160 cows 1.75 milkers are needed during the whole week. In other terms, whereas a 

robot can serve about 70 cows, a milker can serve about 100 animals 

¶ Robots require regular servicing and about 8 kW electricity 

¶ Price of a simpler milking parlour 

 

Based on the above rough estimates, a purely economic argument seems difficult to 

maintain. However, there are other arguments that need to be taken into account when 

deciding whether a milking robot is worth the investment 

¶ Access to skilled milkers is not easy in Estonia; the opinion was expressed that most 

salary workers in agriculture have very little education and low motivation 

¶ The error rate of salary workers seems to be high 

¶ The milk yield is about 10% higher than with standard milking parlours (Aravete reports 

a practical 6% increase in yearly yield) 

¶ The higher milking frequency could indicate that cows generally appreciate free access 

to milking services 

http://www.delaval.com/Products/Automatic-Milking-Robotic-milking/Cow-traffic-concepts.htm
http://www.delaval.com/Products/Automatic-Milking-Robotic-milking/Cow-traffic-concepts.htm
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¶ However, it seems that at least in some cases milking robots deliver a higher somatic cell 

count, indicating lower milk quality. This seems to be linked to an increased milking 

frequency. 

 

2.2 Automated oestrus detection  

The Nopri farm claimed to use shed movement data for automated oestrus detection. 

No details were given, however. It is clear that a non-invasive detection of oestrus is one 

ƻŦ ǘƘŜ άƪƛƭƭŜǊέ ŀǇǇƭƛŎŀǘƛƻƴǎ ƛƴ t[CΦ 

2.3 Experimental lameness control through image analysis  

 

This work is being carried out by Prof Daniel Berckmans (University of Leuven) and Eesti 

Maaülikool5. 

 

The idea is that video images of individually identified cows passing through e.g. on their 

way to the milking parlour can be analysed for traits of lameness. By complex analysis of 

different parameters it is possible to detect lameness even earlier than by trained 

personnel. 

 

Lameness is foremost an animal welfare problem, but is said to also affect the milk yield. 

Some practitioners claim that the average daily milk yield can go down by about 

4kg/day. 

 

                                                      
5
 See e.g. V. Poikalainen et al, 9ƭŀōƻǊŀǘƛƻƴ ƻŦ .ŀǎƛŎ aŜǘƘƻŘǎ ŦƻǊ !ǳǘƻƳŀǘƛŎ !ƴŀƭȅǎƛǎ ƻŦ /ƻǿǎΩ Dŀƛǘ, 

Biosystems Engineering 8, p. 216ff. 

Figure 7 Cow shed at the Nopri farm with movement control 
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Lameness in cows is caused by 

¶ Physical injuries when the foot collides with the infrastructure 

¶ Infections 

¶ Acidity of manure 

 

Since lameness is a very common problem with zero grazing systems, the automatic 

detection of lameness could prove to be very interesting for farmers. However, there 

are a few limiting factors: 

¶ hƴ ƻƴŜ ŦŀǊƳ ǿƛǘƘ орл άŀŎǘƛǾŜέ ŎƻǿǎΣ ƭŀƳŜƴŜǎǎ ǿŀǎ ŘŜǘŜŎǘŜŘ ŘƛǊŜŎǘƭȅ ōȅ ǘƘŜ ǾŜǊȅ 

experienced milker as part of her work milking the animals. No need was seen to 

replace that part of her work. 

¶ On another farm which was substantially larger, lameness was treated largely as a low 

priority issue; the farmer said that his personnel were treating lameness whenever they 

had time to do so. She was convinced that milk yield was not affected by lameness in 

her case. The farm scored about 11,000kg average milk yield per year. Although the 

relationship between lameness and milk yield is largely established, the high energy 

nature of the feed that the farmer applied (up to 60% concentrate) seemed to override 

this.  

 

Apart from the detection of lameness after the fact, it might be interesting to detect and 

eliminate sources of lameness. pH measurements on the shed floor might prove to be 

an interesting application of precision methods to help eliminate one of the causes for 

lameness. This needs to be considered in more detail. 

 

Figure 8 Automated gait analysis as done by Berckmans. 
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2.4 Precision feeding 

 

Feed is the single largest expense in most animal production systems. Especially in zero 

grazing systems, such as the ones that we have visited in Estonia, feed cost is very 

substantial. 

 

Feed is also linked to both animal health and welfare. It is considered one of the five 

ŦǊŜŜŘƻƳǎ όάfreedom ŦǊƻƳ ƘǳƴƎŜǊέύΦ ¢ƘŜ Ƴƛƭƪ ǇǊƻŘǳŎǘƛƻƴ ǊŀǘŜ ƛǎ ƭƛƴƪŜŘ ƛƴǘƛƳŀǘŜƭȅ ǘƻ 

ŦŜŜŘΣ ŀǎ ƛǎ ǘƘŜ ŀƴƛƳŀƭǎΩ ŀōƛƭƛty to cope with very low or very high temperatures. 

 

There are three basic systems that try to optimise feeding for cows 

¶ Feed groups based on position in the lactation cycle 

¶ Feed groups based on milk performance 

¶ Fully individual feeding 

 

The simplest system is that of feed groups based on the position in the lactation cycle.  

 

Given that cows produce different amounts of milk in different stages, they need more 

or less energy at different times. A batch system (where cows with the same lactation 

cycle are kept together) with appropriate feeding therefore seems best suited.  

One of the visited farms practiced this system with 5 feeding groups. 

 

Another system is to group together animals with a similar kind of milk performance 

(independently of but influenced by the position in the lactation cycle). Similar efforts in 

Figure 9 Milk yield in function of the position in the lactation cycle in Thailand 
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pig production systems have shown that performance based feeding could increase the 

overall performance significantly. 

 

However, cows are also social animals and cannot be moved around performance 

groups freely. Each movement requires an adaptation time for both the affected cow as 

well as its peers in the new group 

 

The farm that practiced this system, made their assessments on a monthly basis. No 

clear performance benefit was visible when comparing the two farms. However, the 

feed composition was clearly very different, which influences heavily the yields. More 

research would be needed. 

 

The research farm of Eesti Maaülikool practices fully individual RFID controlled feeding. 

An automated system prepares the quantity and composition of the feed and delivers it 

to a feed container. A cow only gets access to a feed container if the ID of its 

transponder corresponds with the previously established for that container. Cows learn 

fast which container to go to. Feed containers are placed on a scale, so that the 

individual feed intake per day can be measured and linked to milk yield. 

 

We have not had access to comparable milk yield data, since the farm is run only semi-

commercially. Its milk yield was below that of all other farms. 

 

Figure 10 Individual RFID controlled feeding 
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Individualised and modelled feeding is practiced in the Netherlands by about 200 

farmers running a system that is called dynamic feeding6, developed in conjunction with 

the Wageningen University. In a recent paper, G. André7 claims to achieve economic 

gains of up to 2EUR/d·cow by individual, milk-yield based concentrate feeding. 

2.5 Automated climate control  

Estonia has a challenging climate. Temperature ranges from below -30°C on some days 

in winter and +30°C on some days in summer. The wide range of temperatures requires 

intelligent climate control. 

 

Cows are kept today almost exclusively in uninsulated sheds with mobile walls. On cold 

days, the walls are closed either by lowering them from the top or inflating them.  

 

Other than with high temperatures (such as in the tropics), cows ŘƻƴΩǘ ǊŜŀŎǘ ǾŜǊȅ ōŀŘƭȅ 

to low temperatures. In any case, even on very cold winter days, the temperature does 

not usually fall below 10°C in uninsulated cow sheds. 

Even in the harsh Estonian winter there is no strong correlation between cold 

ǘŜƳǇŜǊŀǘǳǊŜǎ ŀƴŘ Ƴƛƭƪ ȅƛŜƭŘΦ /ƻǿǎ ŘƻƴΩǘ ǎƘƻǿ ƻǘƘŜǊ ǎƛƎƴǎ ƻŦ ŘƛǎǘǊŜǎǎ ƛƴ ǘƘŜ ǳƴƛnsulated 

sheds either. 

 

¢ƘŜǊŜ ƛǎ ƘƻǿŜǾŜǊ ŀ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ǎƘŜŘΩǎ ŀǘƳƻǎǇƘŜǊŜ όŜǎǇŜŎƛŀƭƭȅ ŀƭǎƻ Řǳǎǘύ 

ŀƴŘ ōƻǘƘ ǘƘŜ ŎƻǿǎΩ ŀƴŘ ǘƘŜ ǿƻǊƪŜǊǎΩ ǿŜƭƭ-being. Some companies install therefore large 

ventilators in order to improve the general air in the shed. 

 

                                                      
6
 See www.agrovision.com. 

7
 G. André et al, Economic potential of individual variation in milk yield response to concentrate intake of 

dairy cows, Journal of Agricultural Science 148,263ff (2010). 

Figure 11 Inflatable walls in uninsulated shed. Left: open walls in summer. Right: closed walls in winter. 
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All these systems are controlled by computer systems under human control. 

Figure 12 Roof ventilator on one of the visited farms 
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3 Animal welfare in Estonia  
Estonia has an animal welfare law and several regulations. Estonia has also signed the 

European Convention for the Protection of Animals Kept for Farming Purposes. This 

Convention prescribes basic animal welfare (e.g. freedom from hunger and thirst). 

Specifically it requires intensive farm units to inspect their animals at least once per day. 

 

CHAPTER I General principles 

Article 1  

This Convention shall apply to the keeping, care and housing of animals, and in 

particular to animals in modern intensive stock-farming systems. For the purposes of 

this Convention, "animals" shall mean animals bred or kept for the production of food, 

wool, skin or fur or for other farming purposes, and "modern intensive stock-farming 

systems" shall mean systems which predominantly employ technical installations 

operated principally by means of automatic processes. 

Article 2  

Each Contracting Party shall give effect to the principles of animal welfare laid down 

in Articles 3 to 7 of this Convention. 

Article 3  

Animals shall be housed and provided with food, water and care in a manner which ɀ 

having regard to their species and to their degree of development, adaptation and 

domestication ɀ is appropriate to their physiological and ethological needs in 

accordance with established experience and scientific knowledge. 

Article 4  

1. The freedom of movement appropriate to an animal, having regard to its species 

and in accordance with established experience and scientific knowledge, shall not be 

restricted in such a manner as to cause it unnecessary suffering or injury. 

2. Where an animal is continuously or regularly tethered or confined, it shall be given 

the space appropriate to its physiological and ethological needs in accordance with 

established experience and scientific knowledge. 

Article 5  

The lighting, temperature, humidity, air circulation, ventilation, and other 

environmental conditions such as gas concentration or noise intensity in the place in 

which an animal is housed, shall - having regard to its species and to its degree of 

development, adaptation and domestication - conform to its physiological and 

ethological needs in accordance with established experience and scientific knowledge. 

Article 6  

No animal shall be provided with food or liquid in a manner, nor shall such food or 

liquid contain any substance, which may cause unnecessary suffering or injury. 

Article 7  
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1. The condition and state of health of animals shall be thoroughly inspected at 

intervals sufficient to avoid unnecessary suffering and in the case of animals kept in 

modern intensive stock-farming systems at least once a day. 

2. The technical equipment used in modern intensive stock-farming systems shall be 

thoroughly inspected at least once a day, and any defect discovered shall be remedied 

with the least possible delay. When a defect cannot be remedied forthwith, all 

temporary measures necessary to safeguard the welfare of the animals shall be taken 

immediately. 

Extract from the European Convention for the Protection of Animals Kept 

for Farming Purposes (1978) 

 

However, Estonian consumers are not yet generally sensitive to animal welfare issues to 

the extent they are in the UK or in Scandinavian countries. Local food quality logos ς 

other than for organic food ς do not contain elements of animal welfare. 

 

In the farms that we visited, animal welfare was part of the self-understanding of the 

farmers. As most farms are run by families usually with historic ties to animal farming, 

they can be described as animal people. 

 

We found that all farms that we were able to visit took care of the animals and had their 

welfare in mind. Cows had space to move around freely and there were separate rest 

and feeding areas. Forage was supplied on a ad libitum basis and water was available at 

Figure 13 Open uninsulated sheds are standard in Estonia and have replaced more 
closed housing. 
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all times. Cows could use a cow brush, which is pleasant for them and also increases the 

milk yield8. 

 

One could conclude that while farmers did not follow any formalised approach, such as 

Welfare Quality9 or Freedom Food10, animal welfare was part of their natural 

understanding of how to run a farm. Well-ƪŜǇǘ ŀƴƛƳŀƭǎ ŀǊŜ ǇŀǊǘ ƻŦ ǘƘŜ ŦŀǊƳŜǊǎΩ ǇǊƛŘŜΣ 

which again is an important factor in the farm decision making process. 

 

The Head of the Food and Veterinary Department of the Ministry of Agriculture, Hendrik 

Kuusk, sees animal welfare largely as a market problem. He expressed the belief that the 

general level of knowledge of Estonian farmers and their attitude towards animal 

ǿŜƭŦŀǊŜ ǘƻƎŜǘƘŜǊ ǿƛǘƘ 9ǎǘƻƴƛŀΩǎ ƭŜƎƛǎƭŀǘƛǾŜ ŀƴŘ ǊŜƎǳƭŀǘƛǾŜ ŦǊŀƳŜǿƻǊƪ ƛǎ ǎǳŦŦƛŎƛŜƴt to 

guarantee animal welfare.  

 

Further animal welfare, he believes, is in the hands of consumers. If they want more 

welfare ς as in the UK ς they will have it by appearance of commercial schemes that 

build on animal welfare as market differentiating factor.  

 

 

                                                      
8
 One farmer claimed that a cow brush could increase milk yield by about 2l/d. 

9
 www.welfarequality.net 

10
 www.rspca.org.uk/freedomfood 
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4 Identification of animals and evidence of traceability  
Estonian farms are registered centrally and receive a total milk quota per year which 

includes 

¶ Own consumption 

¶ Own processing 

¶ Fresh milk sales 

Farmers can handle the number of animals freely within their milk quota. If the quota is 

exceeded the Ministry of Agriculture can decide to fine the farmers. 

 

Within approximately 10d of life, all cattle have to be tagged with a double plastic ear 

tag11. Tags are issued by the Estonian Animal Recording Centre12 at about 65EEK13. 

 

Recorded is 

¶ Owner 

¶ Farm 

¶ Movements between farms 

¶ Use  

o Beef cattle 

o Dairy cattle 

o Suckling cow 

¶ Birth date 

¶ End of life (slaughter, death etc) 

 

                                                      
11

 At least on one farm this was not the usual practice. Animals were tagged only when their first lactation 
begins. 
12

 www.jkkeskus.ee 
13

 4,15EUR at the present exchange rate (May 2010) 

Figure 14 All cattle in Estonia are marked uniquely with two plastic ear tags. In addition, most farmers use 
electronic Ids (EIDs) mainly for assisted milking. Left: transponder system. Right: Electronic ear tag. 


