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Abstract: Geographical transferability of technology has the potential to make a more efficient use 
of resources. However, inappropriate transferability of data can provide misleading results. Use of 
automation, IT and communication techniques depend on the size of mine. As far as small mines are 
concerned, the main limitations are costs and lack of sufficient knowledge and know how. Due to 
these limitations small mines have to take over already developed mining and ICT technologies. 
Throughout Europe there are more than 120 small mines, which are not able to do specific 
research and technical development departments, as RTD is not intended to yield immediate profit 
and generally carries greater risk of uncertain return on investment. This is why smaller mines 
have to take over mining techniques and technology already developed in different projects. This 
paper presents some specific insights into problem of knowledge and technology transferability in 
mining industry. 
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1. Introduction
A commonly used definition of transferability 

describes the process of transferring knowledge and 
good practices between partners. Transfer studies 
emphasise the specific character and content of 
transferred data and their modifications throughout 
transferring process. Moreover, transfer allocates 
attention to the behaviour and role of institutions or 
companies and individuals during the 
implementation process. Transferability thus 
heavily depends on the interplay between all of the 
partners. It must be noted that transfer does not 
only include simply copying successful solutions, 
but also allows for the possibility to make 
substantial changes. Transferability of a solution 
and technology is understood as the ability or 
feasibility of transfer.  

In this paper transferability analysis is a 
process of assessing the possible feasibility of 
transferring a successfully implemented innovative 
solution from one mine to another (in similar or 
lower stage of development). It is important to 
remember that what is best for one mine it is not 
necessarily best for the other one. The process 
analyses the context conditions that influence 
potential implementation in the “take-up” coal mine 
and learning from the experience of the leading 
mines. Transferability analysis provides an 
opportunity to learn from the previous experience 
of implementation and allows to exploit 
opportunities and avoid mistakes. 

There is a lot of advantages of using the 
transferability analysis: 

Do not have to reinvent the wheel 
Clear definition of innovative solution  
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Comparability between different innovative 
solutions 
Systematic approach to innovation 
Focuses on the essence and reduces the 
complexity of the solution 
Reduces the risk of bad decision making 
Feasibility check at an early stage 
Learn from the mistakes and problems of others 
Process itself leads to stakeholders and expert 
involvement 

 It is important to remember that transferability 
is not an all-or-nothing process and we can 
distinguish three different degrees of knowledge or 
technology transfer (Table 1).  

Table 1 Different degrees of transferability 

Copying Direct and complete transfer of 
current solution 

Emulation Transfer of the ideas behind  the 
project

Inspiration Final outcome does not actually draw 
upon the original idea  

 The underlying process of transferability 
should include answers to a list of questions 
concerning transfer, which will help to pinpoint 
attention on various aspects of this complicated 
process: 

What is transferred? 
From where are lessons drawn? 
What are different degrees of transfer? 
What are the key steps in transfer process? 
What restricts or facilitates transfer process? 
What are the initial conditions and initial 
requirements? 
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Performance Indicators (KPI) a multi-criteria 
analysis takes into account a wide rang of impacts 
and provides an effective quantitative way of 
justifying the implementation of innovative ICT 
solution [5]. If it is possible all impacts should be 
quantified and supported by qualitative 
information. 

Identification of main-components and sub-
components 
 The main-components (factors) that can 
contribute to the success or failure of the 
transferability must be identified, so that their 
relevance to the future transfer of innovative 
solution can be assessed. These main-components 
should be further broken down into sub-
components relevant to transferability process. The 
identification of main-components and sub-
components in the context of transferability 
strongly depends on the experience of the prototype 
mine and committed independent experts. The list 
of components and sub-components which can 
influence the transferability needs to be created, 
revised and finalized on the basis of available 
materials and information gathered from both 
prototype mine and experts. 

Identify level of importance of sub-components 
The relative level of importance needs to be 

defined for each sub-component (i.e. 
high/medium/low). Of course, the chosen level of 
importance should be supported and justified by 
proper comments. Identifying levels of importance 
should be judged from the follower mine’s point of 
view, but of course experiences of the prototype 
mine and advice from experts are very valuable in 
this process. 

Assessment of the transferability 
 This part is a subjective assessment of the ease 
of problems and difficulties experienced during 
implementing solution in the prototype mine. The 
discussion between mines as well as with the 
experts is one of the key factors in this step. The 
assessment should be made in a quantitative way 
and if assessment is carried out in a group, an 
anonymous scoring approach can be effective. 

Transferability conclusions 
 The final step of transferability assessment is 
drawing conclusions regarding the potential of new 
technology transferability through consideration of 
all the factors identified and all assessment values 
ascribed to each component. This step should 
discuss all the key factors and barriers for 
transferring the innovative solution. Concluding 

remarks about the chances of successful 
transferability should be made. 
 If there are no strong or modest constraints, it 
is very likely that the transfer will be successful, 
particularly when any supporting factors can be put 
in place. 
 If there are no strong constrains, but few 
modest constrains, it is likely that the successful 
transfer will be difficult unless the constraining 
conditions can be adequately addressed. 
 If there is one or more strong constraints, it is 
likely that the transfer of innovative solution will 
not be possible unless the constraining conditions 
can be overcome. 

4. Information and communication 
technologies
The use of mechanization, automation, 

information and communication techniques 
strongly depends on mine size and its technological 
advance. Automated mining involves and allows 
reduction of human labour from the mining 
process. Automation in mining deals with applying 
both robotic and IT technology to mining vehicles 
or equipment but also deals with process 
automation. In order to gain more control over the 
mining operations the mine automation hardware 
and software are implemented in order to help mine 
administrators organize, control and monitor 
mining event throughout the whole site in real time, 
this allows to identify productivity bottlenecks and 
increases accountability.  

OPTI-MINE demonstrational project results 
show that network communication and ICT are a 
basis for safety and efficiency of optimized 
underground operations. Process optimization is 
only possible by fully transparent processes, which 
are achieved by the use of newest communication 
and IT technologies. Different mines implemented 
Ethernet based underground networks for multiple 
purposes [3]: 

Reducing cost and improving production due to 
optimizing material logistics 
Reducing cost by remote controlled longwall 
operations
Improving personnel communication and 
tracking (increased safety) 

A single, unified and multi-purpose networking 
system was deployed to keep total cost at lowest 
possible level, what is a very important factor 
regarding possibility of transferability to smaller 
and less technically advanced mines, witch often 
need to build a whole new network infrastructure, 
which sometimes can be expensive but for sure 
very profitable, as communication is regarded as a 
strategic investment. General advantages of 
implementing new ICT are quite oblivious: 
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Helps to analyse logistic processes 
Improves communication 
Increase safety 
Reduces maintenance times 
Allows to grow with future demands 

The range of the possible OPTI-MINE project 
results transferability is as follows [2]:  

Definition of the prerequisites in terms of 
mining equipment and staff knowledge 
Definition of the minimal level of Information 
and Communication Technology (ICT) for the
basic implementation (both hardware and 
software)
Definition of ICT modules for further growth 
Maintenance of the ICT system 
Advice for an ICT introduction strategy 
Estimation of cost and benefits in terms of 
economics. 

5. Conclusion
Nowadays almost whole mining industry is in 

the process of transition towards automation and 
application of ICT technologies – it refers also to 
small mines, obviously on a proportionally smaller 
scale, as they still require a large amount of human 
capital.

Generalizability and transferability of the result 
to a wide audience associated with the mining 
industry bring progress. Approaches, which have 
been used for transferability of project OPTI-MINE 
results regarding innovative ICT technologies to 
other mines, suggest that, at a minimum there is a 
need for mine-specific substitution of practice 
pattern data as well as extensive analysis of the 
installation and maintenance costs. Introducing 
state of the art ICT into a smaller and not as 
advanced mines is possible but each time detailed 
individual comparative analysis of all aspects is 
required – the pros and cons of each individual 
case.

Nowadays predominantly the excavation of 
hard coal occurs in complicated geological 
conditions. Such conditions are results of highly 
folded layers; numerous big faults with drops 
reaching even 200 meters and more. Main natural 
hazards in hard coal mines embrace hazards 
connected with gas emission, fire, coal dust, 
seismicity and rock bursts, water and radioactive 
phenomena. These hazards should be regarded as 
dominating. Reduction or liquidation of hazards is 
performed with usage of adequate techniques that 
are designed either for each hazard individually or 
for a group of hazards that occur together in the 
area of the carried out exploitation. It is important 
to compare the geological mining conditions and 
adjust the transferred technology to local 
conditions, as it will influence the safety of work; 
in some cases, the use of the solutions presented in 
specific project simply may be impossible due to 
different conditions. Each time we are talking about 
transferability of specific solution form one to 
another coalmine, the general comparative analysis 
has to be done in all five fields geological & 
mining conditions, material resources, human 
resources, health & safety, economics & finances).
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