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1. Background

Every human activity - and consequently its environmental impacts - can be related to a certain need and the fulfilment of this need by material or non-material products. Therefore, products play an important role in a regulation aimed at reducing the total environmental impact.  Life cycle assessment (LCA) is a technique for assessing the potential environmental impacts associated with a product, by compiling an inventory of relevant environmental exchanges of the product throughout its life cycle ("cradle-to-grave") and evaluating the potential environmental impacts associated with those exchanges. Thus, this technique considers all processes, which contribute to the environmental impact of the final product. Life cycle assessment results can play a role in the decision-making processes of governments, non-governmental organisations and companies.

LCA is subject of national and international research programs in which the methodology is being further developed and standardised. Two main organisations can be mentioned: the Society for Environmental Toxicology and Chemistry (SETAC) and the International Organization for Standardization (ISO).  These activities deal with LCA in general. They do not address specifically the problems and issues that are related to life cycle assessments in the food chain. Therefore, other fora have been established in which the focus is on the agricultural sector.

The 1st European Invitational Expert Seminar on Life Cycle Assessment of Food Products was held in Denmark in 1993. The proceedings (Weidema 1993a) are still available. At that time, life cycle assessment was in its infancy. Approximately half of all published life cycle studies at that date were on packaging (Pedersen and Christiansen 1992, Rubik & Baumgartner 1992) and only 11 studies had been made on food (Weidema 1993b). The 1st seminar was therefore dedicated to presentations on methodology and on-going research. 

Now, the number of life cycle studies in the food sector has grown to an extent that it is difficult to count their numbers precisely. A bibliography is included in Ceuterick et al. (1998). The problems that we face now are not so much on methodology, as facilitating its practical application, so that life cycle thinking can become a part of the every-day routines of the food sector. This forms the background of the aims of the EU Concerted Action LCA Net Food (FAIR-97-3079). The aim of LCA Net Food is to develop and support an increased use of LCA results as a basis for strategic, tactical and operational decisions; the aim can be split up in four sub-aims:

1. To build a European network for Life Cycle Assessment within the food chain;

2. To evaluate and report the state of the art of the present LCA methodology with special emphasis on the applications and knowledge gaps within LCA studies dealing with the entire food chain;

3. To develop a Strategic LCA Research Program focused on the food chain; and

4. To initiate and promote the formation of a pan-European data base for LCA within the food chain.

The focus on data is a consequence of data collection being the most time-consuming and costly part of LCA studies. Those life cycle studies, which have so far been made on food products, have shown that choices made in the agricultural part of the life cycle determine a major part of the environmental impacts of the chain. 

Therefore, we decided that the 2nd European Invitational Expert Seminar on Life Cycle Assessment of Food Products should focus on the issue of "Agricultural data", also because the data from agriculture are not at all easy to obtain. At first sight, this may seem like a paradox, because out of the entire food chain, agriculture is that part of the life cycle for which the largest amount of data is in the public domain, e.g. from the Farm Accountancy Data Network and from the agricultural on-farm research. However, the available environmental data are: 

· seldom in a form that is related directly to the amount of specific products produced, thus requiring additional modelling,

· having a large variation, partly due to the existence of many different production units, each with different products and production methods, partly due to the natural variation in local circumstances, e.g. soil type and climate, 

· typically not collected in any standardised form across national borders. 

Summarised, there is a need for facilitating the selection, exchange and interpretation of data for life cycle assessments, especially for agricultural processes. 

In the Netherlands, the Foundation for a Sustainable Food Chain (Stichting Duurzame Voedingsmiddelenketen, DuVo) has already made a first start. This Foundation has listed the requirements and possibilities for developing a Data Conversion Tool (Meeusen-van Onna, 1997). This is more than just a database, since it involves procedures and facilities for data collection, data treatment, data exchange, and data interpretation. Other sectors (such as the packaging and the automobile industries) have already taken joint action in the area of generation and management of product related environmental data.

2. The objective of this book

The objective of this book is to lay the foundations for a harmonisation of the techniques used for collection and modelling of agricultural data for use in life cycle assessments.

To make data meaningful for life cycle assessment, means that they must always be related to the products produced. Therefore, the first questions that we have set out to answer is: 

· How can the environmental data best be modelled to the outputs of individual crops and animals? 

Implicitly in this question lies also whether general, harmonised models can be found and how such models relate to different farm types. A farm typology may also be part of the answer to the next two questions, namely 

· What are the most important parameters determining differences in product related environmental data? 

· How can such data be aggregated at different levels and calibrated against regional statistics? 

Besides the models and the farm typologies, we have focused on the very practical problems that life cycle practitioners face right now, namely: 

· What data are available today? or more specifically: How are they actually collected on farm level and regional level and in what form and quality are they available? And to the extent that they are not available (both within Europe and for imported products), how should we – that need data now and not tomorrow - best approximate the desired data? 

The tentative answers that this book gives to these questions reveals an (expected) discrepancy between the available data and the ideal data - ideal data being data that 1) cover the most important parameters, 2) allows modelling for different farm types and circumstances, 3) relates to the choices that the farmers (and his customers) can make and 4) are calibrated and validated. This discrepancy should lead us to the answer to the ultimate question, namely: 

· What mechanisms are necessary to ensure future availability of updated environmental data of this kind to meet the requirements of LCA? 

So, to summarise, the objective of this book is to answer the above questions, so that a clear picture can be obtained of: 

· what is the ideal data, models and procedures, 

· what is available today by default, and 

· what should be done in the future. 

3. The 2nd European Invitational Expert Seminar

This book contains the proceedings of the 2nd European Invitational Expert Seminar on Life Cycle Assessment of Food Products, as well as some additional invited papers. The seminar was held at 25 and 26 January 1999 at the Agricultural Economics Research Institute in The Hague.

The seminar was structured to obtain the best possible answers to the questions outlined in the preceding section. All papers were available in a preliminary form before the seminar, thus forming a common basis for the discussions in a number of parallel workshops on:

1. Data on energy use and fuel emissions in stables, field machinery, irrigation and crop drying 

2. Data on the nitrogen cycle, including emissions from animals, stables, manure and fields

3. Data on other substance cycles, notably the phosphorous cycle

4. Farm typologies for structuring data collection and data management

For each of these topics, a number of experts from across Europe had been invited. Furthermore experts of LCA were present as workshop chairs - all experienced life cycle assessment practitioners with an agricultural background. 

Other environmental aspects (use of pesticides, land use etc.) were not discussed at the seminar. The reason for this was that our preliminary investigation showed either:

· that there were not enough points of discussion (e.g. for pesticides, a European consensus was already present among the experts that we consulted), or 

· the field was not yet mature for European harmonisation (e.g. for occupational health, the number of experts involved in the issue was too small to constitute a European workshop). 

Instead, we invited papers for this book from among the most renowned experts in each of these fields.

At the seminar, the workshops took place in two sessions. The first session focused on defining the ideal data, the models, and possible harmonisation and validation. After a short plenary co-ordination, the second workshop session focused on practical possibilities, both here and now (availability etc.) and for the future. 

4. Outline of this book
The book follows the structure of the seminar. Chapter 2 focuses on general issues of data management, data formats, and the linking of data sources and models. The following chapters deal with the topics of the first three working groups: on energy use (Chapter 3), the nitrogen cycle (Chapter 4), and other substance cycles (Chapter 5). Chapter 6 deals with the remaining environmental aspects not covered by the seminar. Chapter 7 deals with the topics of farm typologies and the use of farm accountancy data for LCA. Each chapter is composed of the papers of the expert participants and a summary of the conclusions of the working groups. Chapter 8 contains the overall conclusions from the seminar.
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