
CRITERIA CATALOGUE – Optimization of shallow geothermal hybrid systems 

Technical and Technological criteria

Sub-criteria influencing the 

Technical and Technological criteria 

category in order of their influence 

on the shallow geothermal system 

design determined by experts 

Monthly peak heating and 

cooling loads have the highest 

significance when designing 

shallow geothermal system in 

Technical and Technological 

criterium

Technical 
& 

Technological

MONTHLY 
HEATING & 
COOLING ENERGY 
DEMAND

19,2 %

BHE DRILLING 
DEPTH / 
WELL GEOMETRY 
& COMPLETION

17,8 %

BHE THERMAL 
RESISTANCE / 
WELL LOSS

14,7 %

INSTALLATION 
YEAR OF EXISTING 
SYSTEM

16,2 %

MONTHLY PEAK 
HEATING & 
COOLING LOADS

32,2 %

For more information visit:
https://interreg-danube.eu/projects/danube-
geoheco 
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CRITERIA CATALOGUE – Optimization of shallow geothermal hybrid systems 

Geological-Thermogeological-Hydrogeological criteria

Sub-criteria influencing the 

Geological, Thermogeological &

Hydrogeological category in order 

of their influence on the shallow 

geothermal system design 

determined by experts 

Unconfined aquifer presence, 

thickness or spring water yield has 

the highest significance when 

designing shallow geothermal 

system in Geological, 

Thermogeological & 

Hydrogeological criterium

Geological, 
Thermogeological 
& Hydrogeological 

THERMAL / 
HYDRAULIC 
CONDUCTIVITY 
(GROUND / 
AQUIFER)

22,1 %

UNDISTURBED 
GROUND / AQUIFER 
TEMPERATURE / 
WASTE HEAT 
TEMPERATURE

20,0 %

TYPE OF 
LITHOLOGY & 
HETEROGENEITY

14,2 %

GEOTHERMAL 
GRADIENT

19,8 %

UNCONFINED AQUIFER 
PRESENCE, THICKNESS / 
SPRING WATER YIELD

23,7 %

For more information visit:
https://interreg-danube.eu/projects/danube-
geoheco 
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CRITERIA CATALOGUE – Optimization of shallow geothermal hybrid systems 

Socioeconomic criteria

Sub-criteria influencing the 

Socioeconomic category in order of 

their influence on the shallow 

geothermal system design 

determined by experts (decision 

makers – DMs)

Cost of BHE or water well drilling 

and completion has the highest 

significance when designing 

shallow geothermal system in 

Socioeconomic criterium

COST OF NATURAL 
GAS / FUEL OIL 
HOUSEHOLDS / 
ENTERPRISE

25,4 %

COST OF HP 
INSTALLATION 
COMPARED TO 
EXISTING SYSTEM

19,1 %

GSHP / GWHP 
COST OF 
PERIODIC 
REWORK FOR 
ENTIRE SYSTEM

11,4 %

COST OF 
ELECTRICITY 
HOUSEHOLDS / 
ENTERPRISE

18,6 %

COST OF BHE / 
WATER WELL 
DRILLING & 
COMPLETION

25,5 %

Socio-
economic

For more information visit:
https://interreg-danube.eu/projects/danube-
geoheco 
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CRITERIA CATALOGUE – Optimization of shallow geothermal hybrid systems 

Environmental policy and Climate criteria

Sub-criteria influencing the 

Environmental policy and Climate 

category in order of their influence 

on the shallow geothermal system 

design determined by experts 

Water protection area impact on 

project cost has the highest 

significance when designing 

shallow geothermal system in 

Environmental policy and Climate 

criterium

Environmental 
policy & Climate

BIVALENT 
TEMPERATURE FOR 
HYBRID SYSTEM 
SETUP 

20,8 %

LANDUSE CONFLICTS 
/ AVAILABLE AREA 
FOR GEOTHERMAL 
SYSTEM

20,2 %

DIRECT 
GOVERNMENT 
LOCAL 
INCENTIVES FOR 
RENOVATION

16,6 %

MONTHLY AVERAGE 
AIR TEMPERATURE 
AND AIR 
AMPLITUDE

17,9 %

WATER PROTECTION 
AREA IMPACT ON 
PROJECT COST 

24,5 %

For more information visit:
https://interreg-danube.eu/projects/danube-
geoheco 
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CRITERIA CATALOGUE – Optimization of shallow geothermal hybrid systems 

Hybrid geo system optimization and project design goal

The Criteria Catalogue helps the 

project designers to focus on the 

relevant parameters

     Criteria influencing the Hybrid 

geo system optimization and 

project design goal in order of the 

influence on the shallow 

geothermal system design 

determined by experts 

Geological, Thermogeological 

and Hydrogeological criteria have 

the highest significance when 

designing hybrid shallow 

geothermal system

GEOLOGICAL, 
THERMOGEOLOGICAL 
& HYDROGEOLOGICAL 

25,5 %

ENVIRONMENTAL 
POLICY &  CLIMATE

14,2 %

SOCIO-ECONOMIC

25,4 %

TECHNICAL AND 
TECHNOLOGICAL

19,1 %

For more information visit:
https://interreg-danube.eu/projects/danube-
geoheco 
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Hybrid geo system 
optimization and 

project design
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CRITERIA CATALOGUE – Optimization of shallow geothermal hybrid systems 

Hybrid geo system optimization and project design goal

The most influencing criteria are Monthly peak heating & cooling loads, Cost of BHE/Water well drilling and completion, as well as 
Cost of natural gas/fuel oil for households/enterprise

20 criteria were evaluated by using the AHP method on results 
of the questionnaire filled by experts in the shallow geothermal 
system design

The Criteria Catalogue was designed to determine the most 
influencing factors in the design of the shallow geothermal 
hybrid systems 
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