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Agricultural Engineering Development


Developments in agricultural science and technology over the 20th century have dramatically changed the ways in which we farm and the way agriculture contributes to society. In the early decades of the past century these developments meant tractorization and mechanization, reflecting the need for increased power input to agricultural production. With the evolution of agricultural engineering, its activities have grown considerably to encompass information systems technology for production, handling and processing, and improved methods for efficient and sustainable use and management of land, water and other natural resources.


Today, agricultural engineering is admittedly at a crossroad and there is ongoing worldwide debate as to the future of the discipline. Growing concern over the relevance, legitimacy, vitality and growth of the agricultural-related disciplines has recently been voiced in both the academic and professional spheres.


While this soul-searching debate has been going on in the developed world, most developing countries are still struggling to feed themselves due 
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partly to insufficient food production, inefficient post-harvest handling and distribution systems and anthropogenic disasters. Here, agriculture is still practised at subsistence level and there is a continuing need for appropriate mechanization technologies to enhance the productivity and efficiency of rural farms.


To balance and find suitable solutions to such concerns, it is essential to focus on how our profession needs to change in response to the conflicting and competitive trends of the present century. These trends include the role of agriculture in the global economy, society’s demands for sustainable agricultural practices and the emergence of new technologies such as information technology, precision agriculture and biotechnology. 

With reference to economy, the last decade of the 20th century was marked by the change of the global economic system from state to market oriented in many countries of the world. The immediate reflection of this change on agricultural production was the movement from subsidized towards privatized farming and free marketing of farm products. While, on the one hand, privatization means less involvement of governments in improving  services and welfare, on the other, moving towards a market economy requires enhancing the quality of production and the shift from supply-push to demand-pull in the agri-food sector, in order to compete with similar products at world-wide level. In the meantime, public awareness about pollution and environmental issues is increasing. All this leads to the main features of agricultural development in the 21st century, namely:

· less dependence on government support;

· high level of good quality production;

· less soil, air and water pollution.


If these trends continue, they have the potential to substantially alter the manner in which mankind exploits the natural resources. To survive the new century and repeat the feat achieved during the last one, we must reshape our future on the basis of a strategic analysis of the broader external environments (society, agriculture, education, R&D, finance) in which we practice our profession and discipline. 

The Society


In this context, EurAgEng, within the CIGR networking system, has a great mission to enhance the capability and achievements of the agricultural engineering profession and the industries which it serves. The European society aims to promote and manage the exchange of knowledge and experience in the broad domain of agricultural engineering science, to update, improve and test new technologies and, especially, to make this information available to all its members by means of adequate ways of communication. It cannot be taken for granted that expertise and experience in agricultural engineering will be preserved. One consequence of specialization is the widening gap between research and practice. Closure of this discontinuity will require the effort of both fields in a variety of ways. Research-oriented professionals should devote more time to transferring their knowledge to practising engineers. 
This exchange has to become part of a continuous process. Our framework, by means of scientific and technical meetings, guidelines and handbooks will also attempt to meet this challenge. 


Co-operation with universities, research laboratories, professional associations are solicited and welcome. 


The main tools by which our society will face and cope with these challenges are herewith underlined.

SIGS and Fields of Interest


This framework, made up of 20 Special Interest Groups (SIGs) assembled into 9 Fields of Interest (FoI), aims to monitor the most important events and activities in engineering science and practice in agriculture, forestry, environment and food processing in Europe and elsewhere. The goals of the SIGS are:

· to exchange scientific and technical knowledge through meetings, conferences, seminars, publications and correspondence;

· to provide scientific and technical information in specialized fields through textbooks, standards and guidelines;

· to maintain a register of members interested in the specialized subjects.


Some of these Groups also have the delicate task of continuing and promoting what has been done by the existing CIGR Working Groups (WGs) in Europe whilst at the same time trying to impart new dynamism to their specialities, if needed. The WGs of CIGR should continue their work as before since they will stay in the worldwide CIGR networking system. The only difference is that they should bear a EurAgEng label when acting in Europe.


The SIGs and Fields of Interest represent the backbone and the nervous system of the society. The most meaningful way to differentiate our association from the others is to do an outstanding job with information. How we gather, manage, and use information will determine whether we win or lose. To gain that competitive edge will require the development of a flexible and agile digital system, to ensure a smooth and constant information flow for maximum and continuous learning. The result of this process will be the establishment of a multilevel networking system truly able to collect, select and exchange information on topical matters in engineering science and practice in agriculture, forestry, environment and food processing. The network will represent a unique opportunity for EurAgEng to demonstrate to its partners its role and involvement across Europe, and elsewhere, and its authoritative voice on scientific and technical issues. This structure has to be improved and made even more efficient.

Task Force on European Agricultural Engineering Curricula


The challenge facing universities is to train agricultural engineers to meet the demands of future agriculture. Many universities are in the process of modifying their studies to adapt to the new trends in agricultural engineering, and to recruit students in a world where traditional agricultural engineering is less appealing to young students.


In this context EurAgEng, under the chairmanship of the President Bent Bennedsen, set up a task force on European Agricultural Engineering Curricula, with the aim of identifying the new trends within agricultural engineering and suggesting ways in which to incorporate these into agricultural engineering curricula.


This task force has been created within a multi and inter-disciplinary project (AFANET) focusing on agriculture, forestry, environment and rural economy. It consists of a network which today spreads across six countries (Belgium, Denmark, Germany, Greece, Italy, and Spain). The frame aims to create and promote a European dimension in education and cooperation in universities and colleges offering degree programmes in agricultural engineering and related fields. This goal will be achieved by addressing key-issues, both structural and discipline-based, that can be summarized as follows:

· identify new trends within agricultural engineering and suggest ways to incorporate them into agricultural engineering curricula;

· propose and produce a pan European curriculum for agricultural engineering;

· identify and disseminate information on (new) teaching methods of special relevance for agricultural engineering teaching/learning processes;

· build up and improve a network of institutions and centres which agree to co-operate on agricultural engineering teaching and training; 


The primary target audience will be the European higher education institutions (HEIs) offering vocational and professional training in agriculture, forestry, aquaculture and the environment. With the ever-increasing accent on life long learning, the developments undertaken in this project are expected to attract a wider audience than the typical 18 to 25 year old undergraduate. Professionals and technicians will want to update their skills following not only traditional university degree courses but also short targeted courses. Recent developments in open and distance learning will assist institutions in meeting these new demands of the student community. The most important outcome will be to launch an effort towards European harmonization in the form of some basic agricultural engineering core curricula, and the creation of networks of institutions and people who intend participating in these study programmes at the undergraduate and/or graduate level.


Links and feedbacks with other European frameworks impinging on similar issues like ICA (Interuniversity Conference for Agriculture and Related Sciences) and NATURA (Network of European Agricultural Universities and Scientific Institutions) are strongly recommended.

Involving Industry


EurAgEng integrates European agricultural engineers from universities, research centres, and now also from industry, with the new Industry Innovation Event at our AgEng Conferences. In this regard we have established the EurAgEng Industry Innovation Award for those companies whose engineers present a winning paper on innovations that have a potential major impact on the agricultural engineering industry. Therefore, the society is inviting young people (35 or under) from forward looking firms to present papers on their vision of the future of agriculture and technology in agriculture. Entrants are invited to bring details of inventions and prototypes to demonstrate and stress their ideas. These ideas should demonstrate lateral thinking and consideration of ecological and economic factors. A special Vision Session of the AgEng Conferences will be dedicated to this event, and companies whose papers are chosen by an ad hoc Scientific Committee, will receive an award and be rewarded handsomely with free publicity and prizes given by our sponsors.


The Industry Innovation Award, such as the newly established UNACOMA Vision Award, does not compete in any way with other machinery awards, inasmuch as judgement will be based entirely on written papers according to the originality and potential of the innovation. 


The award is expected to become a useful tool for the industry community in marketing and recruitment.

ENGAGE


ENGAGE (European Network of Engineering for Agriculture & Environment) is a network of co-operating research institutes in the fields of agricultural, biosystems and environmental engineering.


The main aims are to: 

· identify and analyze opportunities for research and development in the areas of agricultural, biosystems and environmental engineering to advance agriculture and associated industries;

· facilitate and foster collaboration between engineers and scientists both within the EU and in those countries with scientific agreements with the EU;

· explain, discuss and promote these opportunities both within EurAgEng, in particular and the EU in general;

· represent research institutions in dealing with EU policy-makers.


In 1999 EurAgEng and ENGAGE agreed to merge. Thenceforth, ENGAGE has become the strategic division of EurAgEng and its Chairman is appointed as a Vice President of the Society.


In pursuance of the merger process with ENGAGE, our society has established a close working relationship with agriculture-oriented industries in Europe, and elsewhere, and enhanced the links among science, technology and practice in the broad subject-areas that fall within the scope of agricultural engineering.

Publications


Biosystems Engineering is the official scientific Journal and preferred channel for publishing significant research achievements. Topics within the scope of the Journal are broadly classified into nine categories called “Interest Fields”. They are widely recognized internationally as a framework for identifying major areas of activities in agricultural engineering. Biosystems Engineering is expanding in prestige and numbers of articles published every year and is today a well-established and internationally accredited journal


The Society’s Yearbook and regularly issued Newsletters provide useful information and keep members informed of activities and matters of interest.

Finance


The development and operational costs of our Society need to be recovered from its beneficiaries, if it is to be self-supporting. This necessitates a sound financial framework based on the guiding principle user pays, whereby revenue from services delivered cover associated costs. This requires identification of the beneficiaries or clients for the service provided. A clear definition of the clients is necessary to determine with whom to enter into a service agreement and who is to pay. The clients are the members of our Society and the service we provide is information. The adequacy of the service (information) is measured by its quality and timeliness. Improving these membership will increase and members will be willing to pay more.

Membership


The number of EurAgEng members is increasing every year, now standing at more than 2200 from 23 European countries plus individual members from 8 countries outside Europe. Recently a new student membership scheme has been introduced to encourage young people to join the Society.

Coming Challenges


Increasing globalization (the world is a small village is now common parlance), the multi-functionality of agriculture, food safety scares and the demand for sustainable agricultural practices have brought considerable pressure upon the scientific and professional communities to address emerging challenges in the rural environment and the food chain. To confront these challenges, in the present century it is essential for agricultural engineering to keep pace with the changing demands. This calls for:

· further enhancing agricultural productivity in an efficient manner also in an effort to reverse the declining terms of trade of agriculture;

· development of mechanical systems and processes for ensuring sustainable agriculture and protection of the environment;

· development of measurement systems and standards for assessing the long-term environmental impact of new agricultural technologies;

· development of robust and non-invasive techniques for rapid assessment of food quality and safety along the supply chain;

· development of technologies and engineering processes to exploit the potential of emerging science and technologies (such as nanoscience, information & computer technology, and biotechnology) in agriculture;

· development of cost-effective technologies and engineering systems appropriate for meeting the food and agricultural challenges in resource-poor developing countries.


Success in achieving these goals will depend largely upon our ability to harness innovative technologies and on that of well-educated engineers and researchers to recognize what data/information to capture, analyze, interpret and apply for equipment and process design and control.


In this context, improvement in prediction and control of machinery performance, process outcomes and impacts on products and the environment will become more closely intertwined in agriculture. Moreover, in the years to come agricultural engineering will lie to an increasing extent at the interface between engineering and biosystems science and technology. This will require broadening our outlook, skills and image beyond the current agricultural and industrial trends, to grasp the opportunities of an emerging knowledge-intensive agriculture. So, agricultural engineering frameworks are expected to cope with unprecedented issues, opportunities and responsibilities in research, education and training of new generations of biosystems engineers to meet the challenges faced by agriculture and other land-based and food industries. These future engineers will be increasingly required to develop sophisticated skills to enable them to take on leadership roles in the synergy and application of advanced technologies in agriculture, as well as to seek careers in other knowledge-based, process and service industries outside agriculture.


EurAgEng is committed to continue working in this direction, to develop strategic relationships with major industry players and to enhance effective communication systems with other organizations impinging on similar issues, at both the European and world-wide levels with the assurance of doing it in a responsible and efficient manner. We have approached and are proceeding into the 21st century confidently and our confidence is based on the people who belong to and work for EurAgEng.
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