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Abstract

The paper describes the concept and development of a Policy Information System designed with respect to the specific situation in transition countries. It addresses the need for information of national and EU policy makers. The integrated approach combines data synthesis, diagnosis, evaluation and simulation with a uniform methodological structure and bidirectional interactions between the four steps. The aim is to provide information on agricultural developments in these countries. A close co-operation to CEEC institutions and the compatibility to the SPEL system for the EU Member States are essential characteristics of PIT.
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Demand for information

Since the beginning of the transition process political and economic conditions have changed dramatically in Central and Eastern European Countries (CEEC) on their way from centrally planned economies to more market-orientated systems. These changes have resulted in a variety of reactions, both in the agricultural sector – mainly in the form of declining livestock and output levels – as well as in other parts of the economy. 

The transition process has also affected statistical institutions. Adaptation to EU methodologies has resulted in discontinuous data flows, which, in turn, have led to inconsistencies of time series and uncertainties about the provided data. International institutions providing statistical information on agriculture, such as FAO, OECD and EUROSTAT, have been affected in the same way, as they usually process data delivered by national statistical offices.

It can be concluded that both aspects, changes in agricultural production structures and uncertainties about statistical information, are the most important difficulties to provide adequate information on agricultural developments. But for policy makers in CEEC as well as in the EU the envisaged integration of CEEC agriculture into the EU requires a reliable quantitative basis and impact analysis tools.

Against this background, and in the context of a FAIR project (financed by European Commission), a research team at the Institute of Agricultural Policy (IAP), University of Bonn, developed an integrated Policy Information system for Agricultural sectors in Transition countries (PIT) (Henrichsmeyer et al.; 1999). 

Requirements of Policy Information Systems 

Policy information systems (POLIS) are defined as computer based information systems, which support the political decision process (Britz, 1994). The main aim of POLIS is the generation, condensation and preparation of information. 

This complex system of technical, methodological and user components is characterised as follows:

· Long-term use at research or government institutions 

· Transparency and user-friendly structures to ensure continuous updates of the model system and the data base despite changing staff

· High flexibility to accomodate different information needs 

· Continuous co-operation between user and developer 

The main part of agricultural POLIS is an agricultural sector model, which represents the quantitative framework for a systematic description at the structure and interdependencies of the agricultural sector. This requires adequate knowledge of production techniques and agricultural markets.

Expansion of existent POLIS for CEEC

A simple expansion of existent information systems with the established technique, method and organisation appeared unsuitable to the conditions in transition countries. The main argument for this assumption is the lack of country-wide systematic data sources for the CEEC. For instance, the CRONOS data base at Eurostat (Luxembourg) serves as an empirical data source for the SPEL-system (Sectoral Production and Income Model for EU Agriculture) and ensures permanent updates. The automatic data transfer during updates is organised by programme routines, which are specifically designed for the structure of CRONOS (Wolf 1995). 

Despite these difficulties on the data side, the application of an activity-based approach as methodological background seems to be appropriate for the representation of agricultural sectors of transition countries in an information system. The benefits of this approach, especially under problematic pre-conditions, are shown by several research studies (Böse 1994). 

In conclusion, specific data conditions require the development of a separate approach for the set-up of an agricultural information system for the transition countries (Köckler, Quiring 1997). 

Concept of PIT

The aim of PIT is to provide reliable information on physical, price and profitability developments in the agricultural sector, which are founded on quantitative analyses (ex-post and ex-ante) and focus on the specific needs of the transition countries. To fulfil these aims PIT is conceptualised as an integrated approach, which combines the four steps of data synthesis, diagnosis, evaluation and simulation (see figure1).

In step 1, the data synthesis, various agricultural statistics and additional information, e.g. specific case-studies of research institutions, are processed into one comparable uniform structure. Information on agricultural outputs, inputs and prices are needed at sectoral level for average production activities, and as sectoral aggregates. Due to the fact that the required data are available neither in an uniform structure nor in an appropriate technical framework, different data sources have to be considered. Most data are derived from national statistics and from research institutes in the CEEC. These data are systemised and completed with statistical information from international institutions (FAO, EUROSTAT, OECD,...). Permanent contacts with data-providing institutions in the CEEC are established, aimed at ensuring annual updates and continuous feedback for data improvements. The result of the data synthesis is a consistent data base that provides information on agricultural production at sectoral level and differentiated into 49 productions activities.

This database is used in step 2 for a diagnosis of agricultural developments, which consists of an analysis of the current situation in the sector and an examination of the impacts of the transition process. Decreasing agricultural production could be observed for all transition countries after 1990. The reasons for this drop in production were manifold and it is still not clear whether the reduction has come to an end for many of these countries. A distinction between economic and institutional impacts appears essential to identify whether the observed market situation represents a positive or a negative signal for agriculture in the next period. The combination with non-quantitative information allows then to draw conclusions about the status of the transition process.

The database provides the necessary information and allows to calculate additional indicators for such an analysis. Adding up the monetary input items (valued at constant prices) provides a reliable indicator of production intensity (intended yield), especially in small countries with unstable climates. Indicators for efficiency are the partial productivity (yield / intensity) or individual input/output relations, such as fertiliser per ton of grain or fodder per ton of pork. To measure price incentives for the farmers it is helpful to consider output and input prices simultaneously. Therefore, the output-input-price ratio is calculated for every production activity individually. All three indicators together describe the development of profitability per ha (per head). 

The evaluation in step 3 provides an assessment of the production potential and competitiveness, and thereby delivers essential information on possible future developments. As a first evaluation step, yields, inputs and resulting intensities are compared. The compatibility with the SPEL system methodology and the possibility to compare the CEEC with the EU Member States supports an analysis of CEEC agriculture in an European context. A second evaluation step entails the measurement of the competitiveness of single production activities under alternative economic conditions. 

The results of diagnosis and evaluation will be used for the ex-ante analysis in step 4 which consists of the simulation of policy impacts. The exploration of different simulation approaches is intended. Experiences made at the IAP with different types of modelling approaches will help to find an appropriate approach for the transition countries.

Methodological features

The methodological background of the information system is the Activity Based Approach, which differentiates the agricultural sector into certain production and use activities in a consistent framework. 49 production and 14 use activities (column structure) as well as 57 products and 43 input items (line structure) reflect the total sector with the identification of intra- and intersectoral flows and interdependencies. This approach is “supply-orientated“, reflecting all activities within the agricultural sector and the interactions with other sectors (market). 

The physical and monetary consistency of the data is checked by identity equations. In this system the balance of generation and use is examined for each product and input item. Furthermore the sum of all inputs and factor payments has to be equal to the production value of the corresponding production activity. If this identity equation system is fulfilled, the value of each block is equal and represents the Gross Production Value of the agricultural sector.

The definition of the agricultural sector is developed according to the principles of the Economic Accounts for Agriculture (EAA). The calculated indicators, e.g. Final Production and Gross Value Added, are comparable to the EAA results of the EU-Member States (Eurostat, 1998). The Gross Production Value can be calculated considering additional intrasectoral use activities, which cover agricultural products used within the agricultural sector (e.g. silage, calves,..).

The methodology builds upon the experience of the SPEL system (Wolf 1995) modified for the specific conditions in the CEEC. This methodology serves also as background for the sector models RAUMIS (Regionalisiertes Agrar- und Umweltinformationssystem für die Bundesrepublik Deutschland) (Henrichsmeyer et al., 1996) and CAPRI (Common Agricultural Policy Regionalized Impact Analysis) (Henrichsmeyer et al., 1997), both developed at the Institute for Agricultural Policy, Market Research and Economic Sociology (University of Bonn). Compatibility with these modelling systems is ensured.

Technical features

The technical characteristics are determined by the need for flexibility and transparency. For an application of the analytical approach under the specific conditions in the transition countries it has to be considered that used data are only available in different structures (disaggregation level, units, formats and definitions) and are provided by different sources (Statistical Office, Ministry of Agriculture, Research Institutes,...). From an operational point of view, which will be explained later, it is also important to enable the independent use of the system by partners in CEEC institutions. The application of a relational databank enables flexible data management, and the use of Microsoft-ACCESS software allows to generate user-friendly data-management tools.

From a technical point of view three parts can be differentiated (see figure2). Importing the original data from different data sources allows to edit the data in specific forms containing the following information:

· Country, year and status

· Production activity and product/input item description 

· Value and unit 

· Data source and date of entry

There are several ways to edit the values since each issue of the analytical framework can be provided by different data. The production of wheat for example can be described by total physical output, by harvest area and yield, by total production value and average price or by value per hectare. If at least 3 out of 6 indicators are available the corresponding data can be calculated. 

Another aspect of flexibility concerns the unit of each value. The unit is imported together with the value figure and will be later adjusted to the standard structure automatically. In the same way, original data are imported in their original aggregation level. Consequently, relations need to be defined at the specific PIT aggregation level (e.g. cucumbers will be linked to vegetables). If original data are available in electronic format of any type it is possible to import these data automatically. A filter system ensures, that describing codes and units are recognised by the system, so that data can be later processed by standard routines. 

The second part includes data processing and consistency checks. After adapting the different statistics to ensure structure consistency, checks have to be applied according to the identity equations to compare supply balance sheets and production statistics or the sum of fertiliser used by individual crops with aggregate of fertiliser supply by industry,. Adjustments have to be made for all detected deviations to provide a consistent data set resulting of step 1 of PIT (data synthesis).

The simultaneous storage of original and consistent data and the strong emphasis on documentation supports transparency of data processing, and enables dialogue with data providing institutions and national experts by tracking back each questionable data point to the corresponding data source. Experience shows that ensuring flexibility and transparency is essential for this work, especially if the system is applied by different users. 

For the exploitation of results ACCESS offers three kinds of tools. The generation of specific forms provides selective access to individual or aggregated data. Reports can be prepared in the same way to print results according to specific needs. Graphs can be included in forms and reports, and since Microsoft products enable data exchange it also possible to use these graphs as tables in WORD documents, EXCEL sheets or POWER POINT presentations. Supportive "wizard" tools also enable preparation of individual forms, reports and graphs according to the user’s specific needs. 

Operational features

The empirical elaboration and implementation of the information system have been carried out for the agricultural sector of five countries. An implementation of PIT has even been started in Hungary and Latvia, since there is a high desire for co-operation. 

The starting point for this collaboration in Hungary was the so called “EAA working group” which was founded in 1995 by order of the Hungarian Agricultural Ministry. This working group meets under the responsibility of the Agricultural Research Institute (AKII). Since 1996 the following institutions are involved:

· Department of Agriculture of the “Hungarian Central Statistical Office“ (KSH)

· Department of Agricultural Informatics of the Research Institute for Agricultural Economics and Agricultural Informatics (AKII)

· Hungarian Ministry of Agriculture
· Department of Agriculture of the Hungarian Ministry of Finance
· Department of Agricultural Informatics, University of Gödöllö
· ASA-Institute for Agricultural Sector Analysis and Policy Advice GmbH

· Institute for Agricultural Policy, University of Bonn
The main task of the working group was the collection and combination of statistical data and expert knowledge from different institutions to provide reliable information about the Hungarian agricultural sector. The activity-based table of accounts serves as an overall methodology during the process of data collection and structuring. The aim of this group was to elaborate the Economic Accounts of Agriculture and beyond this to apply quantitative analysis of agricultural developments. 

The most involved institutions, namely the University Gödöllö and the AKII, showed a strong interest to collaborate in the implementation of the PIT approach in Hungary. With the support of the University of Gödöllö, a dataflow with statistical and research institutions was established in spring 1996, and application training of AKII-personnel was started. In addition, the University of Gödöllö developed an automatical translation of the surfaces available and therefore created a Hungarian version of the information system.

Besides the meetings of the EAA working group the close co-operation between the institutions is a key factor to establish several bilateral contacts. This allowed to important data improvements and was essential to identify impacts and implications of the observed agricultural developments in Hungary (Bognar et al., 1998). The next steps, the implementation of diagnosis and evaluation, are intended to be done by the collaborators in the AKII as well as further independent studies (Pitlik, 1998).

Corresponding activities 

The department for Agricultural Informatics of the University of Gödöllö (http://interm.gau.hu) agreed on further co-operation with the Institute of Agricultural Policy, Market Research and Economic Sociology (University Bonn; http://www.agp.uni-bonn.de) on developments and system applications of PIT and related systems in Hungary. 

An application of the activity-based table of accounts for a regional differentiation of Hungarian agriculture has been carried out by the department for Agricultural Informatics of University Gödöllö. This improves data reliability further by gathering regional statistics, and enables a more detailed analysis of agricultural developments for the different regions in Hungary, which present quite different climatic and structural conditions for agriculture. The methodological compatibility of PIT and the SPEL-system will allow information exchange and future application of regional models for EU Member States to Hungary.

A new project, financed by the Hungarian Research Fund (1999 - 2002), focuses on the generation of prognosis data combining SPEL/EU-data, Hungarian PIT-data and background information such as stock market developments, meteorology and trade data. From the methodological point of view, artificial intelligence methods will be used, a field in which the department for Agricultural Informatics of University Gödöllö has gained substantial experience. Case-studies will be carried out to evaluate forecasting accuracy for yields in plant and crop production, for energy consumption, for meteorological basics and for Ex- and Import volumes. The applied artificial intelligence methods are based on combinatorial functions and the effort to simulate General Problem Solver effects.
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Figure 1: Concept of PIT
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Figure 2: Technical concept of PIT
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