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BACKGROUND 
A Geopark works actively to show and spread knowledge about geology and 
geological sites. Among other things, by developing sustainable tourism, related 
hospitality industries and the general socio-economic well-being of the area. 
A possible new, and somewhat new type of Geopark area is the Swedish archipelago 
environments. The purpose is to illustrate useful steps in problem analysis, 
progressing from system characterization (analytical phase) to predictive modeling 
(synthesis phase), as shown in the diagram below. Simplified and assumed 
conditions are necessary in all modeling, but the results intend to also suggest 
improvements regarding both documentation and for understanding complex 
systems.  

For each of the parameters considered, the weights (w) are assigned according to their relative importance for the 
question/issue considered (pair-wise matrix comparisons) and the utility is the impact with the site-specific 
conditions of each parameter within the range of natural values between alternatives. Multi-criteria evaluation (MCE) 
model for two project scenarios, with and without a Landscape Geopark. The weighting matrix (upper table) 
estimates the relative importance of each variable for “Geoparks” and the utility diagrams (bottom diagrams) make it 
possible to convert specific variable values to a standardized, utility scale using the expected changes in impact for 
each variable when different scarios have different values in the setting. The product of these two factors (wi & ui) 
gives the weighted effect of each variable (middle table). The combination of all variable products is illustrated in the 
right column diagrams for each scenario. 

CONCLUSIONS 
 
This structural analysis is a conceptual modeling that aims at problems, conditions, possible 
scenarios and thereby emphasize preliminary results. For example, the MCE scenario utilities 
(left) suggest that with the described conditions, the establishment of Landscape Geoparks can 
economically improve the tourism and service sector, as well as the permanent population. It is 
uncertain whether Landscape Geoparks would have a decisive and lasting effect on permanent 
population trends. Most specifically, Landscape Geoparks might contribute to new types of 
tourism that have a longer seasonal interest in the Swedish archipelago environments. An 
increased ecotourism could, for instance, utilize the unique nature a Landscape Geopark in 
Bohuslän can offer.  

Σi wi • ui  = Total ”utility”       (used to rank different scenarios) 

SYSTEM SKETCH 
Conceptual modeling involving analytical and synthesis phases. The 
PLATFORM project uses the “Tools” for project idea generation and 
networking. Our project will apply these tools to both general and specific 
Geoparks and Landscape examples.  

SYSTEM STRUCTURAL ANALYSIS 
Using variables related to the System Sketch, the system dynamics are evaluated 
from their impact relationships with the help of  relative vales (0-3 scale) shown 
in the matrix below, based on theory, expert experience and literature 
information. The Cause-Effect plot and relationships diagram graphically 
illustrate the system, which contains mainly high-active variables that influence 
each other.  This stresses the importance of positive feed-back loops that can 
create system instability. For example, tourism contributes to a new type of 
Geopark area is the Swedish archipelago environments.  

MULTI-CRITERIA EVALUATION 
The conceptual analytical modeling above can also lead to predictive 
modeling using, for instance, MCE with the following equation:  
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Scenario 1 With Geoparks relative these variables of the economy. Scenario 2 Without Geoparks relative these variables of the economy. 

Scenario 1 Scenario 2 

Impact Matrix 
(Parameter influences on each other) 

Variables Pop Seasonal Tour Fishing Lands Gover Industry Service Agricul Protec SUM 

Population (perman) 2 2,8 2,2 2 2,4 2,8 2,6 2,2 1,6 20,6 

Seasonal residents,  2,6   2,4 1,2 2,2 2 1,4 2,6 1,6 2,4 18,4 

Tourism 2,4 2,2   1,8 2,4 2,2 1,2 3 1,2 2,4 18,8 

Fishing 1,8 1,6 2   1 2,4 1,8 2 1,6 0,8 15 

Landscape 2 2,6 2,8 1   1,6 1,6 1,4 2,4 2,6 18 

Government 2,2 1,4 2,4 2 1,4   2,6 2,2 2,2 1,8 18,2 

Industry 2,8 1,6 2,4 2 1,6 2,4   2,4 2,4 0,8 18,4 

Service sector 2,4 2,4 2,6 2 2,2 2,4 2,2   2 2,4 20,6 

Agriculture 2,4 2 1,6 1,8 2,8 2,6 2,8 2,2   2 20,2 

Protection reserves 1,8 2,2 2,4 1 2,4 2,4 1,2 2,4 2,4   18,2 

SUM 20,4 18 21,4 15 18 20,4 17,6 20,8 18 16,8 186,4 

0-3 relative scale 

 
 


