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Human civilization was started from the practice of the agriculture as it able to provide food, fiber and fuel.  The present practice of the integrated farming system able to offer a promising solution to food security and economic gains to certain extends, however it must  guarantee to environmental sustainability.
The projected world’s population is 9.7 billion by 2050 and 11.2 billion by 2100. Demand for food is increasing day by day with increase of population, while the resource available for production of food is decreasing.  To meet the demand of the growing population there should be increase of around 60% food production. At present, annually there is production of 58 million tons of animal protein and animal-source of food demand is continuously increasing with population explosion. To address the shortage of food of animal origin due to population explosions innovative practices and modern technological tools have to use for enhancement of productivity on existing farmland. The increased demand for livestock products increases the animal population too which causes huge increase of dung  and  valuable nutrients to the soil. However, increase of dung may cause negative impacts to the environment.

Theory of economy exists to support society and  well-being of the human population. In all society limited resources (land, labour and capital) are available and it is the duty of all citizens to managed it fairly and sustainably. Economy literally means “household management”. Economics is the social science that studies the factors which determine the production, distribution and consumption of goods and services. The whole purpose of economics is to improve the living conditions of people in their everyday life. The bioeconomy is the production and use of biological resources to provide products, processes and services in all economic sectors within the frame of a sustainable economic system. Bioeconomy, includes the transition to biologically based alternatives and the utilization of bioscience and biotechnology while maintaining our natural resources. Bioeconomy is not just a material sector, but it concerns industrial value creation based on biological resources and waste.
              Bioeconomy  play a key role to overcome the challenges like achieving a sustainable, adequate, and safe food chain. Scientific community and policy makers use the guidelines of  bioeconomy for solution to all current concerning issues. Bioeconomy is the guiding force to meet the ever-increasing social, environmental, and economic challenges. Animals and poultry produce a significant amount of waste or by-products on a global scale. They are currently underutilized in high-value applications or used to produce relatively low-value goods like animal feed and pet food. The disposal of some animal by-products poses a significant environmental risk since they cannot be used to produce food or feed. This concept of biorefinery is a sustainable bio-based circular economy. The circular bioeconomy is also made possible by incorporating trash into bioprocesses to create valuable goods and metabolites. The concept of a circular bioeconomy which manufactures valuable by products from biological sources aims to reduce environmental pollution. Animals are an essential component of the modern world economy, and new technologies are needed to upgrade wastes and co products and produce high-value products. The successful application of these technologies will address the environmental and productivity challenges that are increasingly important to producers and consumers while also attempting to bring commercial value. 

Bioeconomy comprise of two different resources, namely primary resources which are renewable and secondary resources are waste. Secondary resources can be transformed into products, processes and services for public use through knowledge, innovation and technology applications. Bioeconomy prepare the road map for research or act as guiding force to improve and expands the research in any fields by protecting ecosystems.

Livestock bioeconomy is mostly related with the primary production sectors. Livestock production always help to strengthen the rural economy by generating employment to youth, by preserving biodiversity and landscapes and the protection of cultural heritage. Each country has to promote the application of new technologies and processes to augment the livestock production. Livestock is an integral component of the agricultural economy around the world. Sustainable livestock is essential for both protecting existing ecosystems and developing better farming practices that care for natural resources. Analysis of livestock bioeconomy is necessary to help for  guiding to work for sustainable development . Livestock bioeconomy contributes many sustainable ways to mitigate the different negative effects in animal industry sector using agro-ecological approaches, adoption of principles of organic farming, modern technology and increased circularity .

Food and Agriculture Organization (FAO)  emphasizes the transition to bioeconomy which are the reduction of food loss and waste, the increasing of biodiversity and improving livestock management. Bioeconomy and circular economy are two concepts that are linked and can work complementary to each other. The circular economy is an economy with a high degree of recycling and reduction of materials and products while minimizing waste and maintaining the value of resources, products and material. Increase livestock production help in welfare of the farmers by generating income. Initially input of physical or financial capital is required for introduction of a new livestock enterprise. Human capital in the form of husbandry knowledge and skills is also needed. Technological innovations should be appropriate to the resource base, while access is needed to market outlets and input delivery systems.

Improvements to traditional ‘backyard’ systems are needed, together with development of an institutional framework to promote relation between commercial processors and farmers. Reduction of  trade barriers, domestic protection of industrial sectors , limited demand of taxes are required for poverty elevation. Subsidies may be used for disaster relief or to promote use of innovations. Strengthening of rural roads and communications, property rights and contractual agreements and organizations for the provision of credit, animal health services and other inputs are also required. Timely, market information to farmers and promotion of links between producers and processors are also required for proper marketing. The decline in funding for livestock research must also be reversed. More research is needed on animal and veterinary public health, forage crops and the utilisation of crop by-products, improved husbandry , molecular genetics and breeding. In addition, socio-economic research is also needed into existing production systems together with methods of research prioritization.

 One of the most promising practices in sustainable livestock production is the integration of technology . Advances in cameras, sensors, networking, and farm management software have allowed farmers to manage their animals and make informed decisions. Some farms are now utilizing solar power, wind turbines, and biogas digesters to power their operations. Through these practices, livestock farmers can benefit from renewable energy sources and save on operational costs. An additional innovation is the increased use of precision agriculture techniques in livestock production. 
Artificial Intelligence  in Livestock Production
Artificial intelligence (AI) can be use effectively for better gain and economic upliftment of the farmers using and processing data. There is evidence of a large scale increase in AI-related activity. AI and robotics can increase the production and growth.  AI can be use to collect and analyze large volumes of data of animal farming to  insights into factors like animal behavior, health conditions, feeding patterns and environmental conditions. AI can be use to precise monitoring and control of individual animals as well as groups. Requirement of feed quantities and nutritional requirements can be calculated based on animal weight. Besides automated climate control systems for optimize temperature, humidity and ventilation requirement can be calculated and set in livestock farming to optimize production and reproduction. 
Precision Livestock Farming
Precision Livestock Farming (PLF) is defined as continuous and automatic monitoring of animal using sensor technologies in real time basis. PLF is extremely important to  control animal behavior, to know health, better welfare, to support optimum production and reproduction.  By continuous monitoring of the animals, the farmer can immediately detect changes of behavior of animal and also can record the environmental impact on the production.  PLF has the potential to direct inspections of the animal individually and also in group as herd. For automated monitoring of livestock, detecting abnormalities or changes in behavior that may indicate health issues can be detected using AI. 

Camera Technologies: Fixed cameras can be use for still images or videos can be used for monitoring in small-scale farming.  Fixed cameras can be mounted in doors. Remotely controlled drones may also be used for large-scale surveillance. Drones have one extra benefit that it provide over views of the landscape, which is helpful for habitat selection.  Combined multicamera video can also use for  recording of different posture  of the animal detect standing and lying behaviours of animal on  real-time location system to know even slight   health deviation and also for  tracking dairy cows  behaviours  thoroughly.  It is very easy to combine camera with other suitable technologies for animal welfare monitoring.

Radio Frequency Identification Device (RFID) : Originally, Radio Frequency Identification Device (RFID) was created for development  of identification purposes, but there are now several different types of positioning and tracking systems is incorporated based on RFID and it becomes the most commonly used wireless positioning technology. A simple low-frequency RFID system consists of a reader and a transponder (tag). Different software   is used to converts data on the tag into useful information. The added advantages of RFID transponders is that, it can hidden in ear tags, collars, injected in the neck or orally administered boluses to track the animal during grazing for records its behaviors. 

Networks :  The network is formed by sensor nodes with the capability of data storage and processing and can communicate wirelessly.  Information about the animals’ identity, location and activity is recorded and send to a base station node, which passed that for storage on a web server. Many different wireless technologies have been applied for diverse purposes in agriculture and animal farming, depending on the economic, accessibility and capability factors. Wireless Sensor Network (WSN) is often used when there is a need to monitor physical environmental conditions remotely. Wi-Fi can also be used for connection of networks. 

GPS Monitoring : Movements of free-ranging livestock have been explored by Global Positioning System (GPS) and it  relies on radio signals from specialised satellites available at definite time of the positioning. Animal locations can be combine  with relevant environmental information, such as vegetation type, proximity to water and distance to human activities and infrastructures, to evaluate the habitat already exist or some time for selection of new habitat.

Use of  Drones: Drones are helpful if the animals end up in areas that might be dangerous for the herder to travel, for example, on water reservoirs with unsafe ice or in rough and steep terrain and as a cost-effective alternative to helicopters. 

The automated sensor-based monitoring combined with AI will provide information about physiology and behavior of the animal  for early diagnosis of any health issues , other problems, vicinity of the animals . Thus it will directly related to the analysis of health and welfare of the animals which in turn will help to optimise production and reproduction for upliftment of the economy of the farmers , society and nations. 
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