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Abstract 
Eco-balances are spreading not only in the fields of Life Cycle Assessments of 
products (LCA), but also for businesses, concerns and even local communities. 
Within this contribution an approach and an example for a regional eco-balance 
will be elucidated, related to the concept of environmental indicators of the 
advisory board of environmental affairs of the Federal Republic of Germany (SRU 
1994). By taking on board the administration of the district Pfaffenhofen (Upper 
Bavaria, Germany) and establishing an information system a high practical 
relevancy and acceptance of the final users can be achieved. Aim is a system to 
balance environmental impacts in a mapscale of 1:10.000- 1:50.000, in order to 
provide the district administration with tools for an evironmentally sound and 
sustainable development of their region. 
Firstly, it is stated that the quality of eco-balances strongly depends on the choice 
and quality of the indicators. Secondly, a set of indicators for a regional eco
balance is presented, and also the practical design of the project with all the 
working steps. Tirirdly, the technical design and first results will be demonstrated. 
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1 AIMS AND OCCASION 

The approach of regional eco-balancing combines the classical landscape planning 
(predominantly for the protection of environmental media and recreation properties 
as zones in landscapes) with a balancing of a distinct, but - in terms of 
environmental protection -broad set of environmental indicators for (effect) ceo
balances. Hence the latter becomes spatially related. By taking on board the district 
administration and establishing an information system a high practical relevancy 
and acceptance of the final users can be achieved. Aim is a system to balance 
environmental impacts in a mapscale of 1:10000 - 1:50000, in order to provide the 
district administration with tools for an evironmentally sound and sustainable 
development of their region. 
In this context it should be mentioned that ceo-balancing is already since years a 
classical tool of ecological planning, but the term was successfully (re)introduced 
by business management because of the origin of balances in economy. Hence Life 
Cycle Assessments (LCA), process- or business- eco-balance are much more often 
carried out by business managers than ecologist. If there are classical ecological 
planning units and procedures (e.g. regions, landscapes, watersheds, and related 
tools like land consolidation) then we should consider the aheady developed 
approaches as well as the high importance of having ,state of the art" ecological 
indicators. These indicators and the further quantification of their status are the 
basis of the quality of every ecological balancing, besides the tools provided by 
environmental informatics. In countries like The Netherlands and Switzerland 
ecological planning aheady took this challange much more than elsewere. 

2 PROTECTIVE GOODS AND INDICATORS 

For material budgets (like nutrient status) and structural units (like biotops) a lot 
of scientific as well as decision-oriented knowledge and methods are developed in 
order to minimize loads to protective goods. While the approaches of 
environmental indicator sets (c.f. SETAC 1993) and, for instance, the AMOEBA 
method (TEN BRINK 1991) are feasible and concrete examples for that, the 
(new) concepts of critical levels and loads are supposed to be real systems 
approaches which should be favored in the future ( c.f. CCE 1993, SRU 1994, p. 
1 03fl). In addition, the systems' indicators suggested are in general easy to be 
quanitified and delineated from already described information in protective goods 
like environmental media. Especially the critical loads approach is aheady part of 
the practice of Environmental Impact Assessment in Germany (GASSNER & 
WINKELBRANDT, 1990). Some further aspects of a systems' oriented landscape 
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analysis are given in LENZ et al. (1990) and show general steps to improve the 
classical landscape planning. How it is possible to come to spatial classifications 
as a basis for regional eco-balancing is shown by KLIJN ( 1991) in The 
Netherlands. With some changes, the approach of the Umwelblllldesamt in 
Germany (UBA 1995) was used in a study of a LCA for package materials 
(GUNTHER et al., in press), were we defined a set of environmental indicators 
including also the Critical loads approach. 

These experiences are the basis for the following concept for regional eco
balances. We distinguish between three categories of indicators: The first one 
refers to general demands of resources, combined with the specific utilization. 
The second one balances the impact on functional environmental qualities. In the 
third category we balance structural changes. 
Category 1 and 2 includes indicators not only for a regional balancing, but a 
global one; because of the regional approach we do not consider their global 
dimension here. 
The indicators for the balancing rules are the following ( c.f. SRU 1994 S. 129, 
GUNTHER et al. in press, CCE 1993, LENZ 1992, LENZ & ST ARY 1995, 
SET AC 1993, UBA 1995): 

1. Resource demands and consumption: 
energy 
water 
waste (3 categories) 
area/space 
2. Functional impact on the environment (without non-regional changes) : 
Critical Levels: 
NOx, NH3, S02 as single components 
Critical Loads: 
total potential acidity 
total potential eutrophication (PIN) 
ecotoxicity (heavy metals, POP's) 
noise 
recreational value 
3. Structural impact on environmental quality: 
Critical structural changes: 
species inventory and endangerment 
biotop sizes, distances and interconnectivity 
potential of ecosystem types and their diversity 
cultivation regime 
soil sealing and soil erosion 

During the presentation two examples for calculation rules will be demonstrated. 
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3 PRACTICAL DESIGN 

There are four groups working together: the administration of the district 
Pfaffenhofen; the institute for applied research in Niirtingen (laF); the planning 
office Schaller at Kranzberg (PbS); and the engineer office for landscape 
informatics (ILl) at Freising. To develop and to implement the information system 
we have a three years sponsering, ending in May 1999. 

4 WORKING STEPS AND METHODS 

The project is dived into 5 overlapping phases (A - E), which are subdivided by 
working steps 1 - 4): 
A: Making a list of indicators (1) and utilization types (2). Making an inventory 
of environmental data in the district (landscape plans, species- and biotop 
program, biotop protection program, etc.); B: Sorting data according to impacts 
(I) and calculating the status of some indicators (2), setting up a database 
structure (3); C: Formulating calculation rules on basis of available data, and 
programming (1) as well as implementing a user interface (2); D: Application of 
methods in some test areas in order to validate calculation rules. It is planned to 
apply the rules in some watersheds and municipalities within the whole district 
(1). In this areas we calculate also szenarios (2); E: Evaluation of the tests, 
overview of all calculation rules (modules) (1), calculations in the whole district 
(2) with different szenarios (3) as well as documentation and handing over the 
information system to the district administration (4). Evaluation of the 
information system for an application in other districts (5). 
While the middle phase C will be mainly elaborated by ILl, the phases before and 
afterwards are a joint and interactive issue of all partners. The specific interests of 
the district have to be taken into account from the very begining. Hence, this 
regional eco-balance as a new form of forward-looking landscape planning as 
well as an information system, adapted to the interests of a district administration, 
is some kind of model for an environmentally sound and sustainable landuse 
planning. 

5 TECHNICAL DESIGN 

The technical instrumentation is based on a client - server concept, using windows 
NT and ISDN. The server is located at ILl and does have access to the clients at 
the district administration, the IaF and the PBS. There are three major 
interlinkages to be established: 
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GIS (Arc View)- HTML- DBMS (Access) 
When starting the Arc View-projects, simultanously Netscape will be startet, and 
the HTML-page, which gives later on the access to the choice of maps, will be 
written (dynamical generation). 

Establishment of new views/layouts/themes: Arc View ~ DBMS ~ HTML 
When in Arc View one of the documents is elaborated, three steps while 
storageing will follow: 
1. In the DBMS the following inscriptions will be done: author, date of 

establishment , last change, name of ODB-files (name be put together from 
date and time). 

2. Storage of the new document takes place as ODB-file (ODB-export) with the 
corresponding name. 

3. The HTML-page, which contents the register of maps and themes, will be 
updated with an Avenue (which is the programming languge in ArcView) 
script (as line file of the corresponding HfML-syntax). 

Call of existing views/layouts/themes: HTML ~ ArcView ~ DBMS ~ 
Arc View 
1. Via Netscape a selection of the view /layout/theme will be carried out. The 

chosen name will be delivered to a VisualBasic-file (communicate.exe). 
2. VB-programm will call an Avenue-script and delivers the 

(view/layout/theme )-name. 
3. In the DBMS, with this name the ODB-file will be searched. 
4. The ODB-file will be loaded and displayed (ODB-import) 

Dokumtentation of a theme: HTML ~ Arc View~ HTML 
1. In order to get informationen over an active theme, on the HTML-page 

,documentation" has to be selected. This calls the VB-file, which· starts an 
A venue-script. 

2. Via the script the HTML-documentation-page will be generated dynamically. 
3. The HTML-page will be displayed. 
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Actual status 
In this first year ofthe project we were able to build a prototype of the a.m. hard
and software components. First examples to retrieve the status of protective goods 
and indicators from the information system can be shown as computer 
demonstration. 
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