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Abstract

Farm development in CEECs includes the adaptation to the transition process in farms. The prediction of farm development requires the connection of model based information with the specific goals and behavioural pattern of  local decision makers. The Internet enables this widespread co-operation between remote and local research institutes as well as researchers and politicians, administration authorities, and farmers in a common network. This network operates in a first version with participants in Germany and Hungary.  The paper includes the strategy, objectives, requirements and possible advantages of the network for farm development especially in CEECs. The first remote model relates to an economical approach to evaluate cost saving cropping schedules in farms.
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1.   Introduction
From the point of view of farmers, transition in Central and Eastern European Countries (CEECs) has caused strong changes in farm structures, agricultural markets and agricultural policies and has led to a deterioration in the farm environment. These changes effect a drop in agricultural production, connected with a reduced factor input and a large wave of investments. Today, in some well developed CEECs which want to join the European Union (EU), agricultural production, input use and farm investments are increasing slowly, while in other CEECs, especially in the Newly Independent States (NIS) of the former Soviet Union except the Baltics, the trend towards increasing agricultural production is not so strong (Tillack, Schulze 1997). 

Farm development is a research topic focused on decision making processes in farms and related to the adaptation to changes in the farm environment. It involves making forecasts regarding factor use in farms, factor productivity, yields and sales, farm income or profits in agricultural enterprises. Research on farm development has to evaluate different strategies which aim to both strengthen the economic development of  agricultural producers and meet social requirements in rural areas. The prediction of farm development in CEECs has to consider typical effects of transition processes: a high variability of the farm structure, rapid changes on the terms of trade, uncertainty about the production functions, backlog demand for investments in machinery for crop production and facilities for animal production, deficiencies in co-operation between farms and a lack of farmers’ unions. 

One method to build up the information base on which such strategies come into being is the exchange of knowledge and experiences using information technologies (IT), like the Internet. In the following article, chapter 2 includes some requirements for online information exchange with a special emphasis on agriculture. In chapter 3 the first version of a research network for farm development especially for CEECs (TRANS-FARM) is introduced. This approach aims to support  investments in machinery for agricultural holdings, an objective of the EU Special Accession Programme for Agriculture and Rural Development (SAPARD) for the CEECs. 

2. Farm development and Online Information Systems 
2.1
Participants, objectives and tasks concerning a research network for farm development specifically for CEECs

Mathematical models to predict farm development have to reflect the economic processes of agricultural production, the farm environment and the rational behaviour of profit-maximising economic agents. But experiences and customs, historical knowledge, political, juridical and philosophical perceptions of local decision-makers as well as the specifics of transition in CEECs influence the prediction of farm development, too. Both the correct modelling and the reflection of goals and behavioural patterns allow a depiction of  the decision-making processes in farms and, based on this, the prediction of farm development with special emphasis on CEECs. 

Potential participants in a research network for farm development (TRANS-FARM) are local and remote researchers, as well as other participants interested in farm development (politicians, administrative authorities, farm advisors, farmers, farmers’ unions). Their reasons for participating in a research network are their specific need for information (demand), and also their knowledge and experience (supply). Table 1 gives an overview of potential network participants’ supply of and demand for information about farm development and their objectives. Potential participants in a research network for farm development are information providers (if they supply information into the network), information users (if they use information to satisfy their demand), or both providers and users. Table 1 shows that supply and demand can be balanced by information exchange between users and providers. A network allows communication and the exchange of information in various forms: 

· discussion groups (chats) on specific topics related to farm development,

· questionnaires to detect the actual situation as well as expectations, goals and behavioural patterns of agricultural decision-makers,

· farm models to explain the actual situation and to predict the future development in farms and agricultural enterprises,

· exchange of data and statistics,

· exchange of information about results of agricultural research (e. g. papers, models).

Table 1:
Potential network participants’ supply of and demand for information about farm development

Potential network participants and their objectives
Supply of information (provider)
Demand for information (user)

Remote researcher

Objective:

to pursue the transition and development processes of the CEECs to market economies by providing scientific support 


· specific experience of transformation processes in own countries (researcher from other CEECs and Germany),

· overall comparison of transformation processes,

· application of methodological tools to explain and predict effects connected with transformation processes,

· unlimited access to results of transformation research (especially researchers from non-CEECs) 
· goals and behavioural patterns of decision-makers in farms and agricultural enterprises in CEECs,

· results from national and regional farm comparison networks,

· structure of decision-making processes in national agricultural policy,

· site-specific experiences in farm development (economic and social situation on farms and in agricultural enterprises as well as in rural areas)

Local researcher

Objective:

to advise economic agents in the realisation of their goals and to prevent undue economic and social hardship
· goals and behavioural patterns of decision-makers in farms and agricultural enterprises,

· access to national and regional farm comparison networks,

· knowledge about the decision-making process in national agricultural policy 
· results of comparisons between different CEECs,

· information to support decisions on farms 

Other participants
· site-specific experience in farm development
· interested in research results about farm development

2.2 Farm modelling in a research network

In the case of farm modelling, users need information to support decisions with resect to factor allocation in agricultural enterprises, investment calculation or factor application by changed terms of trade. Providers dispose of suitable mathematical models to analyse these problems. Both user and provider get into contact via the Internet, e. g. because the user has found a detailed model description on the provider’s homepage.

To start the model application, the user sends primary farm data to the provider, such as :

· description of the problem,

· data determining the actual situation on the farm,

· specific goals, e. g. pure profit maximisation, job creation, farm-household consolidation,

· possible strategies to realise goals (behavioural patterns), e. g. willingness to enlarge the farm, specialisation or distribution of production.

Once all necessary data are available on the provider’s side the model-based calculation starts. After receiving the results the provider prepares them in the form of tables or figures and sends them back to the user. This process can be repeated in different scenarios. 

Participation in this form of information exchange has various advantages for both users and providers. Users receive information to support their decisions. In a research network for farm development, users who provide farm data also gain access to farm data provided by other, anonymous users. They are thus able to compare their own farm situation with others. Providers are able to evaluate their model by extensive applications. On the other hand, in the process of model application users reveal their specific goals and behavioural patterns. Providers thus gain access to goals and behavioural patterns of various users from different farms and countries. Comparing these goals, strategies for their realisation, and terms of trade, providers are then able to generalise all these individual examples and to predict farm development in a larger area e. g. according to legal forms of farms, farm size, the regional or national location.

The research network for farm development links model-based and empirical knowledge, as well as research experience gained in different regions and nations. In addition, the research topic farm development includes various tasks which need and permit interdisciplinary approaches (see Table 2). A network using the Internet to exchange information is the adequate method to organise research on farm development. Chapter 2.2 covers some examples of such Online Information Systems (OIS). 

Table 2: Features which make a network approach applicable to farm development

Features
Comment

- relevant
The research topic has the potential to meet the interest of a wide number of researchers, tutors, students, advisors, farmers, farmer’s organisations and administrative authorities. 

- actual
Decisions have to be made in a limited time.

- general
The structure of the development process is equal in all locations. 

For instance, the annual crop production needs inputs (seeds, fertilizer, pesticides) and treatments (cultivation, seed, care, harvest). Inputs and outputs are transferable on the market. Cultivation needs property rights to use land, capital and labour. 

- widespread
Many farmers follow the same basic rules for decision making. 

For instance, investments in technical equipment (e. g. tractors, harvesters) depend on the same decision rules in all locations.  

- repeatable
The problem will recur. 

For instance, farmer has to be decide periodical about investments, s. o. 

2.3 Online Information Systems for farm development

Online Information Systems (OIS) allow a large number of  users worldwide to communicate. Kurbel (1998) uses three indicators to classify different types of contacts via the Internet: 

· The degree of interactivity specifies the extent of interactions via the Internet.

· The range of interactivity determines the share of processes done via the Internet in all processes.

· The degree of automation describes the amount of using automatic systems to treat information.  

According to these scheme, the first type of communication via the Internet is a homepage. Anyone can either read or not read this presentation. In the second type a contact offer is added to the provider’s homepage. Any user can trigger off a process on the provider’s side. In the third type both participants use the Internet to create and exchange information. The provider deals with the processes started manually or automatically: he answers an inquiry, he carries out a a data base query, he deals with an order and the user can specify his question or order.

Following this typology, various OIS related to agriculture can be classified. The German Agricultural Information Network (http://www.DAINet.de) provides access to different data bases. The user has to make a query to find data in permanently updated but static data bases. 

But access to data bases is not efficient for users who need simple concrete answers to complex questions. Velder (1997) developed a desktop and reporting tool to provide market information for fertilizer. The user obtains information about prices and methods of application. The core of this Market Information System is a query-based search engine which browses for data in various sources, creates an output form, and distributes information online or via fax. 

In another OIS available at http://www.stmelf.bayern.de/lba/db, queries in a data base are supplemented by model-based calculations. To calculate revenues, the user fills in a form with individual data about animals and crops which are supplemented by standard data (e. g. actual prices). 

Often decision processes in farms concerning the allocation of factors are related to special objectives (e. g. profit maximisation, creation of jobs). As a result of the quick change of price-cost-relations, a special feature of markets in transition, the farms organisation needs to be checked and, if necessary, adapted. Mathematical programming allows testing an actual farm organisation for optimality. A common example of an OIS using mathematical programming can be found in the Internet at http://nash.colorado.edu/ scripts/gams-cgi.pl. On this page user can gain access to an interface designed to allow operating remote models via the Internet by specifying model inputs, and to present users with a compact and convenient presentation of model results. 

Research networks exist in fields which need interdisciplinary approaches. In Germany, the research network “ECO-AUDIT” was founded to realise the following objectives (http://www.uni-hohenheim.de/~pape/dnw_emas.htm):

· to support information exchange and to simplify data collection,

· to reflect and discuss the results of scientific work,

· to publish jointly and to appreciate publications critically,  

· to organise workshops and conferences.

2.4 Technical efforts to establish an Online Information System 

To bridge the gap between providers’ data bases and the Internet, a special link has to be implemented. This allows direct links from the Internet to the data base and guarantees protection for unauthorised users. The gap between data bases and the Internet is bridged technically by CGI (Common Gateway Interface)- programming done by higher programming languages (C++, Perl, and last but not least Delphi), but also by Java script based on tools to create dynamic HTML pages (Crystal Reports V. 7) and Java tools. Nowadays, special Internet data bases (e. g. Oracle 8i, SAP – ITS (Internet Transaction Server)) and complementary software (e. g. IMPRESS/OIS) are offered. Tabatt, Wolf (1999) provide a more detailed description of these technical efforts.

Internet data bases involve long online sessions for users. In CEECs, many users often share one Internet access at the university. Sometimes telephone lines are interrupted. So, long term online sessions may limit the use of OIS. In the fist version of the network for farm development described in chapter 2, interactions via the Internet have been restricted to presentations on home pages and electronic mail but future versions will use more direct interactions as described above. 

3. Research Network for Farm Development Specially for Central and Eastern Europe  (TRANS-FARM) 

In the first version, the research network for farm development specially for Central and Eastern Europe (TRANS-FARM) has started with participants from Germany and Hungary. Both participants act as provider and user simultaneously. The Hungarian participant presents various information about the Internet use in Hungarians’ agriculture on http://interm.gau.hu/miau/index.html.

The German participant have provided model based support to two decision processes typically for farms in CEEC: 

1. An economical approach to evaluate cost saving cropping schedules in farms (Mothes, Wendt, 1998)

2. Dynamic financial planning approach in new-founded or reorganised farms (Mothes, Wendt, 1998a)

The information exchange in the network by means of an economical approach to evaluate cost saving cropping schedules in farms is organised step by step: 

1. 
The provider uses his home page (http://www.landw.uni-halle.de/iamo/iamo.htm) to describe 

· the problem:
Compared with Western Europe many farms in CEECs are under-mechanised. This impairs the quality of production, leads to yield losses, causes transaction costs to manage a high number of employees and promotes small-scale farming. The lack of capital and insufficient access to credits limit investments. 

· the objective:
Decision support is given 

· to evaluate different cropping schedules according to the disposability of machines, work force and arable area in farms, 

· to show effects of cost saving strategies in different agricultural tasks  (e. g. sowing, fertilisation, harvest): own-mechanisation, hire an agro-service or work with own machines and employees in other farms and

· to estimate the need for capital to modernise the machinery in farms.

· the offer:
The user interested in this problem is invited to contact the provider and to gain access to a more-periodical model, which includes various agricultural tasks needed to realise different cropping schedules and which is able to detect cost minimising strategies of crop production. 

2. The user declares his/her interest and completes a registration form on the provider’s homepage.

3. The provider sends via e-mail the meta-data base “Machinery.mdb” to the user. Machinery.mdb covers constant data (parameters) needed for model application. 

4. The user completes the data needed. For this, he can use an input data form. After completing the user sends the constant data back to the provider. 

5. On providers’ side, an Incoming Control Program (ICP) works. All incoming constant data files trigger off a data treatment automatically:

· ICP saves all incoming constant data files in the path: /[Model type]/[user name]/input.

· The model covering the conditions of data integrity is able 

· to read these constant data files,

· to run a simulation and

· to write a variable data file in the path: /[Model type]/[user name]/output.

6. The user picks up the variable data from the providers’ server. To support the decision making process and to teach them, problem specific output forms are also available. The user makes his/her decision or begins with complementary simulations. Therefore, the user can change constant data and starts an iteration in number 4. 

Table 3 shows the transfer of data before, during and after model application. The Internet provides the technical basis of these transfers. Figure 1 covers in a semantic description the structure of the data base used with all entities and relations as well as all constant and variable data. 

Table 3: Data transfer before, during and after model application


User
Provider

Data collection before model application


· Constant Data


· Model Structure (conditions of data integrity)

· Variable Data

Data treatment during model application



· Constant Data

· Model Structure (conditions of data integrity)

· Variable Data

Data use after model application


· Constant Data 

· Variable Data
· Model Structure (conditions of data integrity)



4.  
Conclusions

The Internet enables widespread interactions between participants interested in farm development. Creation and exchange of model based information via the Internet opens new fields of co-operation between remote and local research institutes as well as researchers and politicians, administration authorities, tutors, students, advisors, and last but not least farmers and farmers’ unions. 

The wide range of applications of remote models developed in specific research projects contributes to their evaluation and supports predictions of common developments. On the other hand remote models support the local research work and decision making processes in the politics, administrations, and farms. 

TRANS-FARM is the research network for farm development specially in CEECs. It has started with participants in Germany and Hungary. In the first version the remote model relates to an economical approach to evaluate cost saving cropping schedules in farms. This example is used to show possible participants strategy, objectives, requirements and possible advantages of the network. 
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Figure 1: 
Semantic description of the data base “Machinery” in form of an Entity-Relationship-Diagram







