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1. Executive Summary 
This report comprises education material including lectures and user stories produced by 

the University of Warsaw for EIT and customers to maximize impact. This deliverable 

contains all the material to perform education activities focused on the use and underlying 

technology of the PigTracker service to students of EIT (e.g., doctoral and master schools) 

to act as multipliers of our approach to increasing productivity, safety and sustainability 

in pig production systems. This user stories based education and training material was 

produced to help demonstrate PigTracker as a convenient decision support service for pig 

farmers and veterinarians..  Two lectures were given to students on 10 and 13 December 

(Milestone 10) and the two user stories were produced following interviews with pig 

producers in Poland currently trialling the Pig Tracker system (Milestone 11). 

2. Educational Material  
 

For sustainable pork production, it is necessary to pay attention to the following aspects: 

production, economic, social and environmental. Sustainable pig production can be 

described in seven points: animal welfare, animal health, breeding programs, 

environment, market conformity, economy and working conditions. Advances in many 

aspects, especially in modern and intelligent tools, make it possible to achieve the goals 

and objectives of sustainable pork production. 

 

 

Sustainable pork production 

 

Characteristics of pigs as animals for slaughter 

• High reproductive capacity 

• Fast growth and good feed conversion 

• High slaughter efficiency 

• Omnivorous 

• Nutritional value of pork 
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Pigs are characterized by high actual fertility, ranging from 8 to 12 piglets. This allows 

us to achieve a livestock production of about 2 tons per year, assuming that the sow asks 

twice and has 10 piglets in the litter. During fattening, pigs may gain approx. 1000 grams 

a day. And the feed consumption is about 2.5-2.7 kg per weight gain. The dressing 

percentage of pigs varies between 75 and 85%, where the dressing percentage of cattle 

ranges between 55-60%, and sheep 45-65%. Pigs can eat plant and animal feed, and the 

by-products of the agri-food industry. Pork is characterized by high energy value - about 

12 MJ / kg, (beef about 8 MJ / kg), low water content, Ca, P; but it is the source of Fe. 

 

Human population growth in the world 

 
 

It shows the growth of the world's human population from 1950 to the present day. As 

you can see, the human population is constantly growing. The greatest increase in the 

population is observed on the Asian continent, an increase is also observed on the African 

continent. On the other continents, the population increases much slower than on the two 

previously mentioned. This contributes to the increase in the demand for meat and other 

food products. 
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Pig population over the years – world

 
It shows the results regarding the number of pigs in the world. Over the years, there has 

been an increase in the pig population in the world, since 2018 the pig population has 

decreased. This was due to the occurrence of ASF in various countries including China. 

As you can see, the increase in the pig population in the world is a reflection of the 

increase in the pig population on the Asian continent. All fluctuations on the Asian 

continent have changed the pig population in the world. The pig population on the 

European continent has been changing in the analyzed period. 

Food supply quantity on the world

 
It shows the demand for various meats over several years. As can be seen, the 

consumption of pork and poultry in the analyzed period increased and has recently 

become equal. The consumption of beef is decreasing, and the meat of sheep, goats and 

other animals has not changed over the years. The graph shows that pork and poultry are 

very important in supplying people with cheap meat. 
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Pork meat supply quantity on the world 

 
It shows pork consumption over the years in different continents. In Europe and North 

America, meat consumption is stable. In Oceania, South America and Asia, there is an 

increase in the consumption of pork, where the largest increase in the analyzed period is 

in Asia. Where this consumption was very low, around 1.5 kg, and is now over 15 kg. 

This explains why the pig population in the Asian continent is growing and why this meat 

is also important to the region. 

Sustainable development is aimed at harmonizing social, economic and environmental 

goals leading to an increase in the quality of life in the present, while maintaining the 

possibility of meeting human needs in the future. For a farmer, sustainable agriculture 

means systematic development of the farm and increasing the level of production, 

enabling the increase of welfare, modernization of technical equipment, increasing labor 

productivity and social security. Therefore, it refers to such management methods that 

ensure the simultaneous achievement of production, economic, ecological, ethical and 

social goals. Sustainability of pig production can be improved through precision farming 

techniques in high input–high output production systems, providing, through the use of 

an automatic real‐time management system, genetically improved individual animals 

with exactly the amount of high‐quality resources required for maximum production 

efficiency, minimizing losses and waste. 

 

Sustainable pig production 

Sustainable pig production can be described in seven points: animal welfare, animal 

health, breeding programs, environment, market conformity, economy and working 

conditions.  
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Animal welfare 

 
Animal welfare can be described in five animal freedoms: from hunger and thirst, from 

discomfort, from pain, disease and injury, from freedom to express natural behavior, and 

from fear and pain. These freedoms are intended to ensure that animals can live normally 

and grow and develop properly. 

 

Animal health 

When analyzing animal health, several aspects should be taken into account, but the most 

important are: preventive herd management, disease status, parasite control / eradication, 

and the health status of the animals or the herd as a whole. Animal health determines the 

production of healthy and safe pork, which we can consume. 

 

 
 



 

6 

 
Sustainable pig production is also an appropriate breeding program. The most important 

aspect is the purpose of breeding, genetic variation, selection and selection of appropriate 

individuals for further breeding as well as management and organization of breeding. 

Properly conducted and managed pig breeding is the starting point for obtaining high 

production results, animal welfare and wholesome pork. 

 

Environment 

• Climate change per kg live weight pig 

• Acidification per kg live weight pig 

• Energy demand per kg live weight pig 

• Land occupation per kg live weight pig 

• Acidification per hectare 

• Eutrophication per hectare 

The environment is very important in terms of sustainable development. We can consider 

it in the following areas: climate change (floods, droughts, desertification, torrential 

rains), soil acidification (to which agriculture contributes to some extent), energy demand, 

land take and water eutrophication (where agriculture also has some influence on the 

occurrence of this problem in the environment). That is why yes, it is important to run 

your pigs responsibly and sustainably. 

 

Meat safety 

Sustainable animal production is also about the safety of the meat we obtain from animals. 

We can consider it very generally (in terms of obtaining healthy and safe meat). You 

should also pay attention to the hygiene of the staff who work with meat obtained from 

animals and whether they have the current and necessary skepping. Then you should 

focus on the cleanliness and disinfection of premises where meat is obtained and stored. 

And finally whether all these elements are checked, controlled and the shortcomings are 

caught and repaired. 
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Market conformity 

Market conformity score 

 
One should also be able to place the manufactured product on the market. You should 

know if consumers are aware that the product they are buying is produced in a sustainable 

way. Will they be prepared to pay a little more for such a product? Before starting such 

production, you should familiarize yourself with the market and you know whether such 

a product will have a chance of success. This is a very important and sometimes forgotten 

point when it comes to sustainable production. 

 

Economy 

• Economic viability 

• Economic specialisation 

• Financial autonomy 

• Reliance on subsidies 

• Transferability 

• Efficiency 

 

When thinking about production, we must also bear in mind its economics. When 

planning productions, we always assume that we will make a profit. Therefore, 

sustainable production must pay off for producers. In this way, people who deal with 

production should count on additional remuneration that their animals, the environment 

in which they work, but also themselves develop in harmony with the world around them. 

 

Working conditions 

• Work load: automation score 

• Work load: perceived lightness 
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• Work environment: facilities for personnel 

• Work environment: perceived pleasantness 

• Job satisfaction 

 

And the last aspect is the working conditions for people who work with animals and 

obtain meat. Working with animals and nibbling meat is not the easiest thing to do. That 

is why it is so important to automate livestock production and relieve employees. 

Additionally, it is important to provide employees with a place to rest and eat. And the 

last issue is job satisfaction. If it is not there, we do not enjoy the work we do, and 

therefore we do not contribute to it. 

 

Smart tools in pig production 

A few words about modern, intelligent devices that are to support the breeder in 

conducting pig production and facilitate his decision-making. 

 

 
 

Management information system (MIS) 

• Software tool for recording all pig-related events 

• This tool supports the management of production processes 

• MIS typically produces performance information of individual animals, groups 

of animals, or on farm level 

 

A high efficiency requires a high level of management capabilities.  Management 

Information System (MIS), a software tool for recording all pig-related events, like giving 

birth or mortality. This tool supports the management of production processes, by 

drawing the farm workers’ attention to necessary activities and interventions. Application 

of a MIS is a prerequisite for high performance in pig production. Farmers can use a hand-

held device, reading the animal number (electronic identification is necessary), and 

showing performance information of the individual animal. This supports decision-

making and instant interventions. Further development of EID is expected. A hand-held 

device also supports instant data entry, improving the data quality. A MIS typically 

produces performance information of individual animals, groups of animals, or on farm 

level. This way an MIS is developing towards a decision-support system. Management 

information systems are increasingly linked to other modules, including financial 

administration. 
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Electronic individual identification (EID) of pigs 

• Sows are typically identified and managed individually, unlike other groups of 

pigs 

• EID is based on the Radio Frequency Identification technique (RFID) 

• Measuring individually gives the opportunity for individual observation of 

growth, feed intake, and birth weight, behavioural patterns to signal diseases or 

activities to be performed 

Sows are typically identified and managed individually. However, just part of the 

sows have an electronic ear tag, mainly depending on the feeding equipment: for 

individual recognition at an automatic feeder station, sows need EID. EID is based on 

the Radio Frequency Identification technique (RFID). Measuring individually gives 

the opportunity for individual observation of growth, feed intake, and birth weight, 

behavioural patterns to signal diseases or activities to be performed (like insemination 

or separation), which is very supportive for operational management. Also if sows do 

not report to a feeding system this gives a signal of lack of appetite and maybe a 

disease.  

 

System for animal identification 

• A facial recognition system, modeled after the advanced technology used to 

recognize faces in humans. 

• Image recognition, identifies and enables the ear tag number to be read. 

 

Identification of individual livestock such as pigs and cows has become a pressing issue 

in recent years as intensification practices continue to be adopted and precise objective 

measurements are required (e.g. weight). The facial recognition system comes to the 

rescue, modeled on the advanced technology used to recognize human faces. Image 

recognition, identifies and enables you to read the earring number. Results show that 

accurate individual pig recognition is possible with accuracy rates of 96.7 %. 

 

Advantages of EID for fattening pigs 

• Fattening pigs are typically being identified as a group, rather than as individuals 

• EID would give different advantages, but is assumed to be not economically 

feasible yet 

• With EID, fattening pigs can be weighed individually, and actual feed intake can 

be measured individually 

 

Fattening pigs are typically being identified as a group (pen number, farm number), rather 

than as individuals. Electronic individual identification would give different advantages, 

but is assumed to be not economically feasible yet. This information supports improved 

operational management and labour saving in large groups, as well as in other stages of 

the supply chain, such as improved breeding and improved traceability. Only a limited 

number of farmers are pioneering now with EID for fattening pigs. With EID, fattening 

pigs can be weighed individually, and actual feed intake can be measured individually. 

This gives the opportunity for continuous adaptation of the individual feeding regimes, 

both in terms of quantity and feed type. Such individual measuring of individual growth 

and feed intake is an important input for monitoring of the farm performance and gives 
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an opportunity for immediate response in the case that individual pigs would not eat or 

grow. Individual performance data improve the forecast when animals are ready-to-

market. Individual measuring gives the ability to benchmark within the farm: differences 

in results between pens or departments can be measured, which could be related to e.g. 

different climate circumstances. This measuring-analysis-control cycle leads to improved 

operational management and to reduced variability among pigs (precision livestock 

farming). 

 

Automatic sorting for fattening pigs 

• Pigs are being weighed either by a scale or by a vision system 

• The system can allocate pigs to specific food groups or separate animals for sale 

• Several commercial solutions are available, like Nedap Pig Sorting, Aco Funki 

Pig Sorting, or Optisort 

On farms fattening pigs are kept in large groups (like 300 pigs per pen). Pigs are being 

weighed either by a scale or by a vision system, in order to decide in which department 

the pig can get feed (feed composition differs according to their actual need) as well as to 

sort out pigs. In case of big groups of fattening pigs, sorting out can be not only difficult 

(for instance finding individuals in a big group and taking them out), but also dangerous 

(if a farmer faints, pigs might start attacking and even eating an unconscious person – 

although the probability that such an event might happen is very small, it prohibits some 

farmers from implementing such big groups). Automatic sorting out of sick animals (as 

long as they are able to walk and come to a monitor and passage way) and pigs ready for 

transport to the slaughterhouse can save labour as well as observation errors. 

 

Cough monitor as early warning system 

• A cough monitor, developed by the company Fancom, functions as early 

warning system to recognise potential (specific) diseases 

• Microphones in the stable measure the sounds 

 

A cough monitor, developed by the company Fancom, functions as early warning system 

to recognize potential (specific) diseases, by measuring coughing noises and comparing 

them to a pig farming noises’ database. Microphones in the stable measure the sounds. 

This application is only used on a limited number of farms. A similar system has recently 

been developed by the pharmacy company Boehringer Ingelheim, with their Cough Index 

Calculator, which is an app on the smart phone. 

 

Cameras (2-D and 3-D) 

The device records images and facilitates activities such as: 

• counting animals,  

• estimating the weight of animals,  

• assessing the movement of animals to detect lameness or excessive lying,  

• monitoring aggressive behavior - fighting, biting sides and tails 

2D and 3D cameras record images and activities such as: counting animals, estimating 

weight, assessing the movement of animals to monitor aggressive behavior - fighting, 

biting the sides and tails. It takes a person working with pigs a maximum of 30 minutes 
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during the day to walk around the animals in the pig house. He cannot see all the 

undesirable situations in the pig house. Camera systems support the work of the breeder. 

 

Devices that measure an animal's body temperature 

• A significant change in the body temperature of an animal may indicate the 

presence of a pathological agent 

• Body temperature is a key parameter in the early diagnosis of a disease 

Temperature measurement always gives us information about the health of animals. 

Increased body temperature can always be a harbinger of an illness. That is why it is so 

important to monitor the body temperature of animals and on this basis react in advance 

when something undesirable happens. 

Data, data, data... 

New intelligent tools are generating significant amounts of data, only the right 

interpretation of this data will allow the animal's potential to be used, production to be 

intensified and pigs to be produced sustainably. 

 
The new intelligent support systems for breeders generate very large amounts of data. 

These data come from the monitoring of the entire animal population in the building, but 

also from individual animals. Incorrect interpretation, and sometimes the lack of it, may 

hinder proper management of the population. Therefore, yes, it is important that the 

management system supports, selects and presents the most important data for the 

breeder. This way the breeder will have easy decision making. 

 

Summary 

• For sustainable pork production, it is necessary to pay attention to the following 

aspects: production, economic, social and environmental. 

• Advances in many aspects, especially in modern and intelligent tools, make it 

possible to achieve the goals and objectives of sustainable pork production. 

 
To sum up, many factors should be taken into account when thinking about sustainable 

pig and pork production. Attention should be paid to the production, economic, 

environmental and social aspects. New and intelligent devices that will support the work 
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of breeders and contribute to achieving the goals and assumptions of sustainable 

production can help in sustainable production. 

 

 

 

2.2 User Stories 

 

User story 1 (English)  

A system called "Slide - Simplum" was installed in the farm producing piglets in 

an open system located in Poland. On the farm, piglet production is based on a sow with 

the Camborough genotype. The introduction of the new livestock management system 

was due to several reasons, one of them, and somewhat the most important, was the failure 

of the previous system used on the farm. The decision to choose a given company and 

operating system resulted from the company's flexibility in terms of providing and 

adapting the program to the needs of the breeder. When installing the device on the farm, 

the producer counted on very reliable and accurate data regarding the analysis of the sows' 

reproductive results. This device provides many necessary parameters regarding the 

reproductive performance of sows (insemination, gestation length, actual fertility, piglet 

mortality). The breeder is very satisfied after using the system for six months. The 

advantages of this program include the fact that it could import data from the previous 

system, thanks to which it can analyze the data backwards and compare it with the data 

that appears in the system on an ongoing basis. Due to a clear interface, it can compare 

the reproductive results between the production groups of sows, and observe basic data 

on the number of piglets born and reared. The system allows users to view and interpret 

data in an easy and accessible way. 

 

User story 1 (Polish) 

W gospodarstwie zajmującym się produkcja prosiąt w systemie otwartym 

zlokalizowanym na terytorium Polski zamontowano system pod nazwą „Slide – 

Simplum”. W gospodarstwie produkcja prosiąt odbywa się w oparciu o loch o genotypie 

Camborough. Wprowadzenie nowego systemu zarządzania stadem podstawowym 

wynikało z kilku powodów jednym z nich, a poniekąd najważniejszym, była awaria 

poprzedniego systemu używanego w gospodarstwie. Decyzja o wyborze danej firmy i 

systemu operacyjnego wynikała z elastyczności firmy w aspekcie dostarczenie i 

dostosowania programu do potrzeb hodowcy. Producent instalując urządzenie na fermie 

liczył na bardzo rzetelne i dokładne dane odnośnie analizy wyników rozrodczych loch. 

Urządzenie to dostarcza wielu niezbędnych parametrów dotyczących użytkowości 

rozpłodowej loch (inseminacja, długość ciąży, płodność rzeczywista, śmiertelność 

prosiąt). Hodowca po półrocznym użytkowaniu systemu jest bardzo zadowolony. Do 

zalet tego programu zalicza to, że mógł zaimportować dane z poprzedniego systemu, 

dzięki czemu może analizować dane wstecz i porównywać z danymi które na bieżąco 

pojawiają się w systemie. Dzięki przejrzystemu interfejsowi może porównywać wyniki 

rozrodcze, pomiędzy grupami produkcyjnymi loch, obserwować podstawowe dane 

odnośnie ilości urodzonych i odchowanych prosiąt. System w łatwy i dostępny sposób 

pozwala na przeglądanie danych i ich interpretacje. 
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User story 2 (English) 

In 2017, a farm producing pigs in a semi-closed cycle installed the "Slide - 

Simplum" system. The farm produces piglets based on genetics from Topigs Norsvin. 

Some of the weaners remain on the farm and continue to be fattened there, and excess 

units are sold to other fattening producers. The choice of the "Slide - Simplum" system 

was dictated by the need to modernize and automate the production on the farm, because 

so far the information was recorded in paper form. This system supports the breeder in 

collecting data from the livestock - the sows - in terms of reproductive management. All 

sows on the farm are individually tagged, which allows for easy collection of data from 

animals. The breeder has access to a lot of data related to sow reproduction (date of 

insemination, farrowing, number of live and stillborn piglets and much more). The 

breeder highly appreciates the system installed on the farm. He sees many advantages of 

this system. They include: ease of data interpretation, the possibility of comparing the 

reproductive results between individuals, comparing annual reports. The producer plans 

to move from a semi-closed cycle to a closed cycle, which will allow all animals on the 

farm to be fattened. The next stage in the development of the infrastructure will be the 

extension of the existing system with the pig production management module. By 

installing this module and the driving scale in the pen, the producer will be able to control 

the weight gain and weight of the fattening pigs. 
 

User story 2 (Polish) 

Gospodarstwo produkujące trzodę chlewną w cyklu półzamkniętym zainstalowało w 

2017 roku system „Slide – Simplum”. Na farmie produkuje się prosięta w oparciu o 

genetykę z firmy Topigs Norsvin. Część warchlaków pozostaje w gospodarstwie i jest 

dalej tuczna w nim, a nadmiarowe sztuki sprzedaje się innym producentom do tuczu. 

Wybór systemu „Slide – Simplum” był podyktowany potrzebą unowocześnienia i 

automatyzacji produkcji w gospodarstwie, ponieważ dotychczas informacje notowano 

w formie papierowej. System ten wspiera hodowcę w zbieraniu danych od stada 

podstawowego – loch – w aspekcie zarządzania rozrodem. Wszystkie lochy w 

gospodarstwie są indywidualnie zakolczykowane co umożliwia płynność w zbieraniu 

danych od zwierząt. Hodowca ma dostęp do wielu danych związanych z rozrodem loch 

(data inseminacji, wyproszenia, ilość prosiąt żywo i martwo urodzonych, długość okres 

między miotu i wielu innych informacji). Hodowca bardzo chwali sobie zainstalowany 

system w gospodarstwie. Widzi wiele zalet tego systemu. Zaliczy do nich: łatwość w 

interpretacji danych, możliwość porównywania wyników rozrodczych pomiędzy 

osobnikami, porównywanie zestawień rocznych. W planach producenta jest przejście z 

cyklu półzamkniętego na cykl zamknięty, co umożliwi tuczenie wszystkich zwierząt w 

gospodarstwie. Kolejnym etapem rozbudowy infrastruktury będzie rozszerzenie 

posiadanego systemu o moduł zarządzania produkcja tuczników. Poprzez 

zainstalowanie tego modułu oraz wagi przepędowej w kojcu, producent będzie mógł 

kontrolować przyrosty i masę ciała tuczników.   

 


