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1 INTRODUCTION 

The objective of the competence matrix and the Geo3En project, is to make a proposal to the 

stakeholders of the geothermal industry and to define what students need to learn to become the 

engineer that the industry is looking for.  

The stakeholders' panel reflects the diversity of scientific culture and professional background of the 

geothermal science and technology market branch, from research and exploration of the resource, 

benchmarks, and financial analysis of the economics of geothermal prospects and plays, up to 

downstream activities, with power plants design, installation, operation, and maintenance. 

This market study of the skill needs of the leading employers has two major advantages, 1- better 

insertion of future graduates in the labor market, 2- economic development of the projects 

strengthened because the availability of qualified and quasi-operational and self-sufficient 

collaborators at the end of the master, thus less need for time and investment of basic and general 

training by the stakeholders. 

The design of these engineering degrees with a comprehensive knowledge of techniques and practices 

in the geothermal sciences was partly based on collaboration between the different institutes and by 

taking up the main lines of the results of the MEET project on the transdisciplinary aspects. 

The competence matrix analyzed here will help to define the professional outlet of the Geo3EN 

graduates. 

2 COMPETENCE MATRIX RESULTS 

This first category of competencies essential (Figure 1) for any scientist involved in geothermal science 

and engineering consists of the fundamentals of hard sciences (Mathematics, physics, chemistry, and 

electrical engineering). According to the rating questionnaire, the stakeholders rate fluid dynamics 

and heat transfer as the most important competence of this panel, followed by Mathematics, physics, 

and technical thermodynamics. The dynamics and heat transfer skill requires a strong basis in 

mathematics, physics, and thermodynamics. Electrical engineering and inorganic chemistry appear 

less critical and can be developed in advanced courses. 

 

Figure 1: Matrix for corpus A relative to scientific fundamentals, including mathematics and physics. 

Another set of skills essential for future scientists and engineers is related to the soft skills acquired 

during the program (Figure 2). This whole corpus has been granted one of the highest-ranking with 

several grades above 4/5. This specifically concerns the project management aspects and 

methodologies. Stakeholders consider as essential that future employees master project and team 
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management and time management. Environmental impact assessment is regarded as necessary for 

administrative and technical aspects, followed by entrepreneurship and business economics, scientific 

working, notions on energy markets, and regulatory aspects at the European level. 

 

Figure 2: Matrix for corpus B relative to project management and soft skills 

The third corpus (Figure 3), dealing with the application and type of geothermal energies and 

technologies, is regarded as crucial by the stakeholders, with a rank of 5/5. 

 

Figure 3: Matrix for corpus C relative to geothermal feasibility and utilization techniques 

For this fourth corpus (Figure 4), the ranking by stakeholders is heterogeneous. The stakeholders 

regarded some aspects of skills regarding the geothermal, geomechanical and hydrogeological field 

and lab methods as necessary, with ranking above 3/5. Other types, involving data mining, machine 

learning, probabilities and optimisation methods are regarded with minor importance, with ranking 

below 2.5/5. 

 

Figure 4: Matrix for corpus D relative to exploration and analytical methods 

Similar to the various items presented in the corpus D, the stakeholders do not consider the diversity 

of software tools(5th Corpus E) with the same degree of importance (Figure 5). Main interests concern 

the 3D reservoir and structural modeling, associated numerical simulations, the capacities to perform 

geospatial surveys and create and simulate integrated energy systems, particularly involving the 

design of borehole heat exchangers and evaluation. This last point can be explained by the versatility 

and the wide range of potential applications and implementation of such technology, thus of the fast 

market upscale and business interests private and industrial stakeholders show towards these skills. 

 

Figure 5: Matrix for corpus E relative to software tools 
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The 6th corpus F (Figure 6) focuses on reservoir engineering and comprises eleven sub-competencies 

that have various ranking of importance for the stakeholders. The most important skill is 

hydrogeology, followed by geological mapping and cross-section building, e.g., reconstructing the 

subsurface architecture conceptually from field observations, followed by hydrochemistry and 

geohydraulics. Petrography and reservoir geomechanics are regarded as less crucial, as these skills 

also can be developed in a more senior level. 

 

Figure 6: Matrix for corpus F relative to reservoir engineering. 

The seventh corpus investigated by the competencies matrix focuses on drilling and completion 

thematics (Corpus G, Figure 7), which are essential, ranking above 3.5/5. 

 

Figure 7: Matrix for corpus G relative to drilling and completion. 

The 8th corpus H (Figure 8) contains all the competencies related to integrated energy system design. 

The interest of stakeholders in these competencies is variable. The overview of energy systems and 

energy grids has the highest rank, suggesting that stakeholders wish to have collaborators able to have 

an overview of the global approach. The lower ranking for the detailed itemization of each element of 

the energy system, though, translates that it is not essential for stakeholders that future professionals 

are experts in each specific thematics. Specialization in such items will be regarded as a bonus 

naturally, but not an essential component of the core basis every professional needs. 

 

Figure 8: Matrix for corpus H relative to integrated energy system design 

The same observations and headlines (Figure 9) can be extracted from the analysis of the results of 

the evaluation of the 9th corpus I of the competencies matrix, with majors in power and heat plant 

design and operation. A global and general overview is considered essential (ranking of item 52 on 

geothermal power plant types at 3.5/5). However, specification in power plant operation and 

management is ranked lower, suggesting the lesser crucial character of such skill for stakeholders. 



  

June 18, 2022  Geo3En IO1 Project No.: 2019-1-FR01-KA203-062936 

 

Figure 9: Matrix for corpus I relative to power and heat plant design and operation. 

3 CONCLUSIONS 

To summarise the main lines of the analysis of this matrix, future graduates will have to master the 

following skills: 

• On the scientific and technical aspects, have knowledge of the whole chain of research, 

exploration, development of geothermal reservoirs including in particular: 

o Geology, production techniques and how to sell it 

o Exploration, consulting and geo-consulting (geothermal site detection, exploration 

methods, field, geophysics, physical laboratory measurements, etc.)  

o Drilling techniques in geothermal science   

o Techniques for producing energy with low temperature water/shallow geothermal 

energy systems.  

o Geothermal power plants: operators/maintenance/design/material 

preparation/learning to repair   

o Environmental monitoring and stakeholder engagement: awareness 

raising/communication   

• Softskills: 

o Entrepreneurship: creating/working in geo-startups  

o Communication between different professions, like any good engineer 

o Knowledge of regulations and legislation in the geothermal industry, to engage a work 

ethics 

o Multilingual and multi-cultural environment  

  

  


