
Geotechnical practitioner skills assessments: a case study in 

evaluation and data use for targeted upskilling  

KA Le Roux  Rio Tinto, Australia 

JD Jung  Rio Tinto, Australia  

S Greer  Rio Tinto, Australia 

N Crofts  Rio Tinto, Australia 

 

Abstract 

In 2020 a comprehensive capability and skills assessment was undertaken for geotechnical practitioners 

across Rio Tinto businesses. The assessment included over 20 areas of geotechnical skills including field-based 

skills, characterisation, data analytics, modelling, and even communication and business aptitudes. Rankings 

were done by the individual and their leaders on a 1 (basic knowledge) to 4 (mastery) scale. The result was a 

comprehensive dataset on skills and skills gaps for individuals, entire teams and globally across Rio Tinto. Rio 

Tinto Iron Ore then utilised this data in 2021, with the support of business leaders, to establish upskilling, 

learning and development initiatives for its teams. This paper details the foundational work in establishing 

which competencies are important for which roles. It then demonstrates the process of using the data and 

results to drive actions in an effort to uplift large groups of practitioners via on-the-job exposure, industry 

leading learning courses and targeted training.  
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1 Introduction  

In early 2020 the Rio Tinto Surface Mining Centre of Excellence started an initiative that focused on 

group-wide geotechnical practitioner capability (surface and underground). This was in recognition of 

geotechnical engineers having critical capabilities in the mining value stream and to holistically assess their 

strengths and gaps. Technical leaders and management from each business unit responded to state-of-

practice polling which looked at what was deemed as important skills for the business unit and an honest 

evaluation of where current teams stood.  

The initial polling was then used to establish a capability development playbook (Figure 1) and a 

comprehensive set of skills upon which geotechnical practitioners would be evaluated against. The full 

evaluation list is robust and comprehensive, with 23 skills categories and over 100 total skill elements. 

Elements range from direct technical skills (e.g. characterisation, modelling, monitoring interpretation) to 

people and leadership skills including project management, stakeholder engagement, communication and 

advising. The full table of skills evaluated is found in Appendix A.  

Once skills were defined, geotechnical practitioners throughout the business participated in the skills check, 

along with their direct leaders. Rio Tinto Iron Ore (RTIO) received an evaluation dataset of over 50 

participants, with detailed metrics across its teams that showed areas of strong skill development and gaps. 

RTIO then used this data, in collaboration with its practitioners, to identify key development and upskilling 

initiatives for its teams. This approach has also been used in other practice areas such as mining engineering, 

tailings and water storage facilities, and geoscience.  
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Figure 1 Rio Tinto capability development playbook (Rio Tinto 2020) 

2 Defining capabilities and skills 

A capability is what an organisation needs to be great at to execute its business strategy. It is the collective 

abilities and expertise of the organisation which come from bringing together skills, knowledge, tools, 

processes, technology, structure and culture. 

Skills relate to an individual: their knowledge, abilities, behaviours and attributes. They are categorised as 

technical or behavioural.  

Capabilities enable business strategy while skills align individual efforts to capabilities (www.rbl.net).  

The initial challenge in this endeavour was in enabling practice leads and subject matter experts (SMEs) 

across many commodities, operating environments and business units to align on what capabilities and skills 

were to be included. Of course each business unit and technical team had versions of geotechnical skill lists, 

role descriptions and qualifications to govern geotechnical roles. However, the capability development 

initiative was the first earnest attempt by Rio Tinto to really define what a well-rounded mining geotechnical 

practitioner looked like and also to define the capabilities required and the business needs. This was looked 

at under five major skill areas: technical, leadership, data/digital, partnership and commercial. Many hours 

were dedicated to SME meetings and definition documentation that would ultimately underpin the skill 

elements and the overall capability strategy.  

From these efforts, capability matrices, skill cards and associated development cards were established, which 

set the foundation for the skills check and evaluations steps. Examples for the capability matrix and skills are 

shown in Figures 2 and 3, respectively. An example skill card is shown in Figure 4. These are associated with 

the full skills evaluation table in Appendix A.  

 

Figure 2 Skills and capability matrix 
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Figure 3 Example of a capability matrix developed during the definition phase of the initiative  

 

Figure 4 Example of a skill card developed during the definition phase of the initiative 

2.1 Skills check and data analytics 

Once the capability framework was in place and detailed skills areas were identified, the subsequent work 

was to poll the geotechnical engineer teams throughout the business. For RTIO this meant polling a relatively 

large geotechnical team which is split between different focus areas: 1) Perth-based design, data acquisition 

and other central functions, and (2) site-based and operational-focused geotechnical teams (Figure 5). 

The total population polled was 55 individuals. They first completed a self-evaluation step against the 

elements in Appendix A, and then their direct line leader or selected reviewer completed a secondary 

evaluation. This step achieved one of the primary goals of the capability playbook as individuals and their 

leaders used these evaluations and conversations to build individual development plans (steps 5 and 6 of the 

playbook). 
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Figure 5 Location of skills check surveys 

This was accomplished more effectively as there were specific focus areas to draw on from a framework that 

also aligned with the needs of the business… a true win-win!  

2.2 Data analytics and findings 

Once the skills check results were completed RTIO had a powerful dataset that could be analysed for many 

uses and in multiple subsets including:  

• RTIO group-wide. 

• Perth-based central teams. 

• Site-based teams. 

• Site by site. 

• Leader versus individual. 

Upon holistic review, these outcomes were now able to be used in ways that connected to business strategy 

goals. As with all datasets, some outcomes were very revealing and useful while others were skewed. 

Some results, such as low scores in underground geotechnical fields, were not surprising at all for a group 

that has only surface mines. Also, seeing outcomes such as site teams being scored lower in design areas 

(e.g. modelling and characterisation) and central teams scoring lower in operational areas (e.g. monitoring 

systems) was somewhat expected.  

Data populations were broken down as noted using dashboard-style visualisation (i.e. PowerBI). This helped 

to compress the information in ways that enabled analytical views for full teams. Examples are shown in 

Figures 6 and 7.  

 

Figure 6 Proficiencies by group showing the relative ratings of 29 central participants 

Geotechnical practitioner skills assessments: a case study
in evaluation and data use for targeted upskilling

KA Le Roux et al.

688 SSIM 2023, Perth, Australia



 

 

Figure 7 Spider plot showing proficiencies rated by individual self-assessment and the leader score of 

individuals, 29 central participants 

These examples are results from the largest dataset and included central design and characterisation support 

functions. It is notable that ratings by leaders and individuals are generally aligned and that higher 

proficiencies are lining up with the core work of this team. However, the data also highlighted some areas 

that senior leaders use at the business level to identify strategic proficiency gaps, such as understanding of 

water in slopes and dewatering processes. In this case, the dataset was used to justify group attendance in 

formal training courses (e.g. University of Arizona ca. 2021) and make changes to the design workflow as to 

the treatment of hydrogeological inputs.  

Similar analytics were produced for site-based, operational-focused teams, with some notable differences 

from the central teams. For instance, Figure 8 shows variations between the leaders as they scored the 

individual and the individuals’ self-assessments. This was somewhat expected as site leadership is typically 

not comprised of geotechnical professionals. Regardless, this finding was relevant in subsequent education 

campaigns that provided site leadership with more in-depth information on core geotechnical work.  

 

Figure 8 Spider plot showing proficiencies rated by individual self-assessment and the leader score of 

individuals, 13 site-based participants 
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Overall, larger patterns began to stand out, which enabled the geotechnical leadership team to discuss 

initiatives that would benefit the site-based and central groups as a whole in addition to enabling more 

targeted individual-leader development discussions. For 2021, a ‘critical few’ items were selected using this 

dataset for a targeted effort to upskill and develop the larger team. These included:  

• Education and application upskilling for pore pressure interpretation (e.g. the University of Arizona 

Water in Slopes course).  

• Having central teams increase site visits and actively participate in reconciliation mapping to 

increase awareness of site geotechnical practice and structural geology.  

• Refresher courses on radar and prism monitoring systems.  

Other areas were identified (Figure 9) but it was important to keep the focus limited to a few areas at a time 

to ensure achievability, thus the concept of a ‘critical few’. This did not, however, limit individuals in 

beginning development in other areas. For the RTIO business it established a good framework to carry 

forward further initiatives into 2022 and beyond and align to the overall Rio Tinto capability matrix 

(Figure 10).  

 

Figure 9 Breakdown of targeted development areas post-data analysis 

 

Figure 10 Detailed development opportunities against the capability matrix 
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3 Conclusion 

The capability framework and subsequent skills check steps have now become an embedded process for Rio 

Tinto, leading to several formal training programs, informal on-the-job learning, and detailed development 

pathways that both individuals and their leaders can measure and tack. This framework has also given the 

business justification to support employees in partnerships with academia for targeted development 

(e.g. University of Arizona ca. 2021).  

In 2022 the skills check survey was run again and compared against 2020 date, which demonstrated skills 

uplift across RTIO geotechnical teams (Figure 11), with participation greater than 95%. This is a phenomenal 

result which demonstrates the value of: the playbook and conducting detailed skills assessments, defining 

centralised skills criteria, and using data for targeted skills uplift initiatives worked to develop individuals and 

teams. The strong collaboration and participation in RTIO staff also showed that teams and individuals saw 

value and development opportunity in the survey and the use of outcomes. These processes are also highly 

valuable to managers and senior geotechnical leaders for input into the business strategy and providing focus 

on where to strengthen critical geotechnical skills. These evaluations and resulting data will be used for 

continuous improvement and to strengthen geotechnical teams across the business. 

 

Figure 11 2020 versus 2022 skills assessment results showing an increase in most categories 
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Appendix A Detailed geotechnical skills assessment items from 2020 
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Proficiency descriptors used for each skill as rated by individual and leader. 
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