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Global trends associated with development of information technology, globalization, 

industrial and economic changes are influencing on company and customer domains and thus 

transforming company-customer relationship. The company centric paradigm with a strong 

product focus shifts to a customer oriented one with a strong emphasis on customer 

collaboration. As a result, the customer role changes from a passive observer to an active 

player. Moreover, global trends contribute to transformation of competitive environment 

making it tougher and simplifying an access to resources previously considered as unique. All 

that factors push the companies towards cooperation with customers in order to identify 

unarticulated needs and finding the best possible solution to existing customer problems. 

The Master’s Thesis is done for Outotec (Lappeenranta) which considers extension of 

dewatering business in Russian coal market. Research aims to identify key features of coal 

preparation and dewatering of fine coal and tailings in Russian preparation plants; analyze the 

state of Russian coal market and evaluate market potential for Outotec dewatering solutions.  

The study has a qualitative nature and implements an action research methodology that 

involves both creation of knowledge and introduction of changes into the system. The base 

for taking actions is formed by theoretical framework that targets on describing company - 

customer interaction and has selected co-creation as the most appropriate method of customer 

involvement. 

The integration of co-creation approach into an action research cycle allows not only fulfilling 

the research objectives but also facilitates organizational learning and intraorganizational 

collaboration, assists in establishing customer contacts and making the first steps into the 

market, bringing new joint projects to the company and opening real business opportunities. 
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1. INTRODUCTION 

This part presents the background of study, problem definition and research objectives 

followed by framing the research questions and description of delimitations. The structure of 

the thesis is given in the last subchapter. 

1.1. Background 

The topic for presented research and opportunity to undertake it in the real working conditions 

being fully employed for the period of 6 months has been provided by Outotec 

(Lappeenranta). Outotec Oyj develops innovative technologies for the customers operating in 

metal and mining industry. Being a global leader in minerals and metals processing Outotec 

activities include manufacturing and supply of industrial equipment, design and construction 

of preparation plants, operation and maintenance services. Besides core processes related to 

ore beneficiation and metal processing product offering is supported by water treatment and 

energy solutions. Global network comprises sales and service centers, research facilities and 

over 4800 experts. In 2013 Outotec generated annual sales of approximately EUR 1.9 billion. 

Company’s shares are listed on NASDAQ OMX Helsinki (Outotec 2014). 

Outotec subdivision in Lappeenranta, where this research took place, is operating in 

dewatering business developing filtration and thickening technologies. Over the past few 

years company has taken series of actions aiming to expand product application space namely 

to offer dewatering equipment for the purposes of coal preparation (dewatering of fine coal 

and tailings). As a result of market expansion new projects have been successfully 

implemented in India, Australia and South Africa. At the present moment the company plans 

to continue its growth in coal sphere and considers entering Russian market.  

1.2. Problem definition and objectives, research questions  

Company’s strategic plans targeting on entering Russian coal market faces the problem of 

research and evaluation of this market as a potentially new place for application of Outotec 

dewatering solutions. For the purpose of such an analysis primary research objective is to 

build a complete picture of the object of potential penetration which means gaining better 

understanding about the market and coal preparation technology. In this case, the focus on 

technology aspects is of particular importance due to specificity of industrial equipment as a 
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product. The reason is that making such products (e.g. filters and thickeners) refers to 

Engineering-to-order (ETO) manufacturing which is characterized by unique engineering 

design and extensive customization where each customer order leads to unique set and 

properties of components (Rufe, 2013). In this context, design and manufacturing of 

equipment by ETO company is not possible without deep knowledge of customer processing 

technology and applied equipment. 

On the other hand, the focus on obtaining marketing information helps to consider the market 

entry from business point of view. Becoming aware about current state of Russian coal 

industry and perspectives of its development, getting to know the customers, analyzing 

existing rivalry and competitors’ offering allows fair evaluation of opportunities and 

development of future business strategy for the company.   

Based on complexity of the problem and variety of aspects to be investigated it seems 

reasonable to address a separate question to each issue. Thus, the main research questions can 

be formulated as: 

1. What are the technological features of coal preparation process in Russia? 

2. What is the state of Russian coal market? 

3. What is Outotec potential in Russian coal market? 

Formulation of the research problem as a set of questions often leads to disclosure of 

subsidiary questions (Stringer, 2014). Due to wide range of themes stated by research 

questions it is necessary to divide each of them into several more specific sub-questions. The 

table below summarizes the research questions and sub-questions, clarifies their goals and 

sources from where the data has been obtained. 

Table 1. Research questions. 

Research 

question 

Subsidiary questions Goal Sources of information 

What are the 

technological 

features of coal 

preparation 

process in 

Russia? 

 

How does the coal 
preparation process go? 

To define the technological steps in 
coal preparation process and 
applied equipment  

Secondary data, 
interviews with coal 
companies and site visits 

How is the coal 
dewatered? 

To identify applied dewatering 
technology and equipment used  

Secondary data, 
interviews with coal 
companies and site visits 

What are the 
environmental aspects 
of coal preparation 
process? 

To find out the ecological 
determinants in coal preparation 
process 

Secondary data and 
interviews with coal 
companies 

What are the customer To figure out customer needs Interviews with coal 
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requirements? related to equipment performance 
and technology process 

companies, site visits and 
workshop 

What is the state 

of Russian coal 

market? 

 

What is the structure of 
the market? 

To define the key market players 
and the type of ownership 

Secondary data 

Who are the customers 
and where they are? 

To find out coal producers and their 
location 

Secondary data 

How does decision 
making process go?  

To determine the decision makers 
and key factors influencing 
purchase process  

Interviews with coal 
companies 

What is the competitive 
environment? 

To identify and analyze the 
competitors and their offering 

Secondary data and 
interviews with coal 
companies 

What is Outotec 

potential in 

Russian coal 

market? 

 

What is the perception 
of Outotec  / Larox 
company? 

To find out if coal companies know 
something about Outotec / Larox 

Interviews with coal 
companies 

What is the market 
potential for 
dewatering equipment 
in coal industry? 

To define if there is any market 
potential for Outotec dewatering 
equipment in Russia 

Secondary data and  
interviews with coal 
companies 

What should Outotec 
sell? 

To find out possible offering for 
Russian coal market 

Interviews with coal 
companies and workshop 

What should Outotec 
take into account? 

To develop recommendations for 
the company 

Interviews with coal 
companies and 
workshop. 

 

1.3 Delimitations 

The research scope is limited by geographical location of companies involved into a project. 

First of all, it considers Russian market as a target market and is mainly concentrated on the 

area of Kuznetskij basin (Kuzbass). The scope of research is limited by analysis of dewatering 

equipment which means involvement only those coal producers who have coal preparation as 

a part of their business (not just mining operations). Moreover, technological delimitations 

influence on observation activity. Thus, due to the reason that topic is focused on dewatering 

of fine coal and tailings, only these preparation plants have been considered where 

preparation technology includes processing of fine fraction (less than 13 mm size) and 

tailings. Research delimitations are summarized in a table 2. 

Table 2. Description of delimitations. 

Delimitation Description 

Geographical Russia (Kuzbass) 
Nature of customer activity Coal preparation as a part of customer’s 

business 
Focus Dewatering equipment 
Technological Processing fine coal and tailings 
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1.4.Report structure 

The structure of Master’s Thesis is represented on a figure 1 and includes 9 chapters. 

Introduction given in a chapter 1 is followed by presentation of research design and 

methodology which includes detailed description of primary and secondary data collection 

techniques and data analysis. Further, building blocks of research quality and methods of their 

accomplishment are discussed. The choice in favor of action research which presumes 

introduction of changes into the research system determines the need for ethical issues 

consideration and explanation of researcher’s role. Chapter 3 describes the function of theory 

in action research following by explanation of theoretical framework aiming to provide an 

insight into company – customer relationships and their transformation in course of time. 

Particular attention is paid to collaborative methods of customer engagement. Literature 

review identifies co-creation as the most prominent approach in collaborative company-

customer interaction. Thus, such issues as motivation of parties to collaborate, co-creation 

potential outcomes and determinants of success are considered in more detail. Chapter 4 

presents technological part of thesis which gives an idea about coal composition and quality 

and explains the need for coal preparation. Particular attention is paid to dewatering stage 

where applied technology and equipment for processing fine coal and tailings are discussed. 

Further on, Outotec dewatering solutions are introduced. The fifth chapter aims to get an 

overview of Russian coal industry and identify its place in global arena, analyze the structure 

of coal market, describe the companies operating there and obtain the information about their 

investment plans. In addition, the role of the government has been described through the 

prism of state policy. Sixth chapter targets on analysis of findings which have been gathered 

through 2 rounds of interview and observation via site visits. Chapter 7 summarizes 

theoretical and practical implications of the study and gives the answers on the research 

questions based on analysis of primary and secondary data. The recommendations derived 

from the project implementation are given in a separate chapter. Finally, the chapter 9 

presents general conclusions, limitations and suggestions for further research.      
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2. RESEARCH DESIGN AND METHODOLOGY 

This chapter explains research methodology chosen for the purpose of this study and is 

supported by appropriate research framework. It serves as a base for developing research 

design and selection of data collection and analysis techniques. The criteria determining the 

quality of research and ways of how to achieve these requirements are given in a subchapter 

“Assessing quality of research”. Due to making the choice in favor of action research 

methodology it’s worth highlighting a specific place of researcher’s role and ethics given at 

the end of this chapter. 

2.1.Research methodology 

Based on distinctive emphases presented by Jonson and Christensen (2012) undertaken 

research can be characterized as a qualitative study. Firstly, research objectives aim to obtain 

insights into the situation, identify related trends, gain rich and complex understanding of the 

problem. Secondly, consideration of various thoughts and opinions defines subjective nature 

of the study. Moreover, research questions are qualitative by nature (starting by “what”, 

“how” and “who”) and aim to gather the qualitative results requiring collection of textual 

rather than numerical data. Finally, the results of the study provide specific and narrow 

information which forms the base for decision making (see table 3). 

Table 3. Distinctive features of qualitative and quantitative research (adapted from 

Johnson & Christensen 2012, p.34). 

Emphases Quantitative Qualitative 

Scientific 
methods 

Confirmatory or “top-down”.  
The researcher tests hypotheses and theory 
with data. 

Exploratory or “bottom-up”  
The researcher generates or constructs 
knowledge from data collected during 
fieldwork. 

Ontology Objective Subjective 

Research 
objectives 

Numerical description, casual explanation  Subjective description, empathetic 
understanding, and exploration 

Focus Narrow-angle lens, testing specific 
hypotheses 

“Wide and deep-angle” lens, examining the 
breadth and depth of 
phenomena to learn more about them 

Collected data Variables Words, images 

Results Generalizable findings providing 
representation of objective outsider 
viewpoint 

Particularistic findings; provision of insider 
viewpoints 
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Further classification of study needs to consider interdependencies between the system 

(organization or its part) and researcher. Based on the tendency to self-study from 

researcher’s and organization’s point of view, Coghlan and Brannick (2001) allocated 

research approaches into the grid shown on a figure 2 and attributed them to conventional or 

action research groups. Conventional research approaches such as regular qualitative or 

quantitative study, ethnography or case study are placed in the first quadrant of the diagram 

that is characterized by no intention from the parties to make research via action. Established 

methodologies for data collection and analysis are applied here. The rest of the quadrants 

represent action research derivatives where one or both parties express the interest to study in 

action. 

 

  

 

 

 

 

 

Figure 2. The focus of system and researcher (Coghlan & Brannick 2001, p.44). 

The first time the term “action research” has been introduced by Kurst Lewin (1951) who has 

pointed out that in opposite to study that creates knowledge with no further action, iterative 

research leads to action and future development. This idea is supported by Coats (2005) who 

claims that undertaking actions does not require preliminary research as well as research can 

be undertaken without any further actions; however, conjoining them both together 

distinguishes action research and emphasizes the unique feature of this approach. Action 

research being widely undertaken by academics invited into a company by decision – makers 

to solve the business questions (O’Brien, 2001) is characterized by deep involvement and 

active interaction with research object (Eriksson & Kovalainen, 2008). Doing action research 

is: 

RESEARCHER 

No intended self-study in action 

Intended self-study in action 

SYSTEM 

No intended self-study in action Intended self-study in action 

1. Traditional research approaches 
(ethnography, case study) 

2. Pragmatic action research (consulting, 
action learning) 

3. Individual engaged in reflective 
study of professional practice 

4. Large-scale transformational 



17 

 

“All about developing the act of knowing through observation, listening, 

analysing, questioning and being involved in constructing one’s own knowledge. It facilitates 

evaluation and reflection in order to implement necessary changes in practice – both for an 

individual and within an institution – with increased understanding and confidence” (Koshy, 

2005, p.14). 

In contrast to conventional research approaches action research is focused on specific 

situation and is looking for solution for immediate and pressing problem of practitioner to 

increase the efficiency of work (McKernan, 1996; Stringer, 2007).  However, the core of 

action research is not just a problem solving but continuous improvement and understanding 

the situation by making changes and learning from the effects occurring in the system (Coats, 

2005).  

However, the roles of the system and researcher in action research can vary greatly which 

leads us to analysis of other quadrants. Particularly, quadrant 2 shows that intention to action 

study exists only in company’s side. Typical examples of such situation are invitation of 

internal or external consulting or MBA curriculum. In the last case, study in action is carried 

in specifically created new project or in adapted one. The 3rd quadrant of the diagram 

considers study in action as a part of professional practice and an opportunity for researcher to 

learn more about him/her-self and organization. Finally, the 4th quadrant reflects active 

participation and intention to study in action from both researcher and organization. 

Moreover, company is committed to transformation and change alongside reflecting and 

learning. Obviously, among all the quadrants the last one is the most demanding in relation 

with practical knowledge and skills. 

The development of carried project shows a move from the 1st quadrant to the 4th one. It can 

be explained by absence of need and objective reasons to research in action in the early stage 

of carried project. Thus, initially Master’s Thesis study was intended to utilize traditional 

research approaches not implying any interfere in company’s domain. However, later 

identified opportunities for customer collaboration stated the need for gradual introduction of 

changes supported by reflection of consequences and learning by organization’s domain. 

Without transformation the project would not advance which could have had a negative 

impact on company’s performance in the future. On the other hand, the motivation in 

researcher’s domain is explained by willingness to have real influence on the company’s 

activity and put theory into practice to observe how it works in real settings. Finally, it has 



18 

 

helped to achieve tangible results and improve understanding about managing complex 

international collaborative projects. Therefore, both parties have become motivated and 

enthusiastic about study in action. Noteworthy, presented Master’s Thesis is a real example of 

how traditional research study turned out to be a new business project for the company which 

certainly required extensive changes. This outcome perfectly meets the fundamental objective 

of action research which lies in making the difference (Stringer, 2014) and is linked to testing 

a change in relation with advanced problem solving. The distinctive features of action 

research proving suitability of chosen methodology for carried study and practical reflection 

of these criteria are summarized in the table 4. 

Table 4. Specific features of action research. 

CRITERIA DEFINITION PRACTICAL REALIZATION 

PRACTICAL Focus on real-life problems related to 
business activities and address practical 
issues to make business work more efficient 
(Lancaster, 2005; Eriksson & Kovalainen, 
2008; Schmuck, 1997; McKernan, 1996; 
Craig, 2009; Coghlan & Brannick, 2014) 

The research has practical focus as it 
deals with a problem of Outotec entering 
new market. 

PARTICIPATIVE Deep involvement and engagement in 
problem investigation, solution search and 
implementation of proposed solutions 
(Lancaster, 2005; Schmuck 1997; 
McKernan, 1996; Metler, 2014; Craig, 2009; 
Koshy, 2005) 

For the period of project the researcher 
is hired by a company and worke as a 
regular employee side by side with 
Outotec experts located in Finland, 
Russia and Australia. 

CO-OPERATION 

AND 

EMPOWERMENT 

Establishing partnership with company 
members and active participation in research 
process, joint design of proposals and taking 
further actions (Lancaster, 2005; Schmuck, 
1997; Stringer, 2007; Craig, 2009; Coghlan 
& Brannick, 2014) 

In a framework of conducted study it 
becomes possible to bring together the 
specialists from different locations and 
fields of expertise in order to jointly 
develop research strategy, ways to 
approach the problem, establish and 
develop customer relationship, and co-
create solution. 

CYCLICAL The use a feedback loop assesses the 
outcomes of the changes and evaluates them 
with a view to further research and change 
processes (Lancaster, 2005; Schmuck, 1997; 
Metler, 2014; Stringer, 2007; Koshy, 2005) 

The outcomes of actions taken in a 
course of research process are 
thoroughly discussed and evaluated to 
adjust or modify the following phases of 
the project. 

PROFESSIONAL 

LEARNING 

Helping individuals to develop as better 
managers through implementation and 
evaluation of action programs in 
organizations  (Lancaster, 2005; Koshy, 
2005)  

Undertaken research is focused on 
enhancement the understanding of how 
to establish close customer relationship 
and emphasizes the importance of 
internal cooperation when dealing with 
complex projects. Moreover, utilized 
approach gives company a chance to 
enable both intraorganizational (inside 
Outotec) and interorganizational 
(between Outotec and customers) 
learning.  
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interpret them with colleagues for development of future actions. The results are evaluated 

during reflection stage. The cycle starts again and the number of rounds is not limited.  In the 

heart of mentioned activities lies the system formed by groups and teams engaged to the 

action research. The goal is to involve all the parties which affect or are affected by the 

studied issue (Stringer, 2014). Project team, peers and management bring new knowledge and 

expertise which being combined together help to find the best solution for the problem and 

improve the understanding of the studied issue. Building durable relationships and 

maintaining communication between participants are the key elements of how to make the 

project go further when losing communication link may bring undesired difficulties to the 

project. 

Due to iterative nature of the process each cycle increases the understanding of the problem 

and helps to consider it at a higher level, it may lead to investigation of another question and 

further action. In addition, it often results in involvement of new actors in the process and thus 

extends the scope of collaboration providing richer contribution of skills and expertise to 

problem solving (McKernan, 1996). At the same time new cycle may narrow down the topic 

and clarify the limitations of project. Although visual representation of the process creates an 

impression that stages follows one after another, in real life they can overlap which makes it 

difficult to identify a clear cut between them (Eriksson & Kovalainen, 2008). 

Detailed description of research framework comprised by cycles and phases is given in a table 

5. The first cycle of research process aims to gain understanding of the studied issue, identify 

the problem and define research objectives. This cycle has qualitative nature and targets on 

reviewing the literature and collection of data from secondary sources related to problem 

space as proposed by Stringer (2014). It is followed by further joint analysis of findings with 

primary stakeholders who are getting involved already in this stage to assist in research 

carrying. Particularly, meetings with Outotec experts from St. Petersburg and Lappeenranta 

have been organized to discuss the state of Outotec dewatering business in Russian market in 

general and in similar applications particularly. Then gathered data has been jointly analyzed 

to find the ways of how to approach Russian coal companies, define the interview concept 

and target of observation, design the collaboration plan.  
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Table 5. Research framework. 

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 

                                                        Phase 1: Planning 

 

The goal is to define and get insight 
into the problem, formulate objectives 
of research and review the literature. 
 
Problem: market extension – offering 
the product for new market (new 
application of existing product). 
Objectives: building a complete picture 
of the issue at hand via analysis of both 
technological and marketing aspects. 
Literature review of B2B customer 
relationships and modes of 
collaboration for selection of the most 
suitable method of customer 
involvement.  
 

Formulation of strategy of 
how to establish initial 
customer contacts. 
 
Contacting coal companies 
and organization of 
interviews. 
 
Inviting Outotec experts to 
support the researcher during 
interview and site visits. 

Designing the plan for customer 
collaboration: 
1) Arranging slurry thickening 

and filtration tests for Top 
Prom. 

2) Evaluating company 
opportunities to be involved 
into water treatment project in 
Jubilejnaja coal mine 

 
Engaging more experts from 
other fields and company 
subsidiaries. 

Organization of new customer 
meetings. 
Preparing workshop with 
EVRAZ holding in a 
framework of Technology 
Forum. 
 

Creating the plan of how to 
approach identified 
problems in EVRAZ plants; 
organization of joint 
research with plant 
engineers. 

                                                        Phase 2: Acting 

 

Collection of secondary data related to 
coal preparation technology and 
Russian coal market.  
Gathering the literature focused on 
customer collaboration and co-creation 
aspects.  
Internal discussions with co-workers in 
Outotec St. Petersburg about the state 
of dewatering equipment in Russia, 
problems and opportunities for the 
project; consideration of possible 
involvement of Outotec Russia into the 
project.  
 

Business meetings with 
contacted coal companies 
and site visits of preparation 
plants owned by Top Prom 
company and Stroj Service 
holdings 
Visiting coal fair “Russian 
coal and mining” to collect 
the last information about 
coal market and key 
competitors.  

Customer collaboration in action: 
1) Conducting slurry tests for 

Top Prom. 
2) Visiting Jubilejnaja coal mine 

to conduct a research on 
water treatment technology 
and installed hydraulic 
cleaning facilities, discuss 
possible solutions. 

Visiting coal preparation 
plants of EVRAZ holding with 
a purpose to audit existing 
technology and applied 
equipment. 
Visiting preparation plant of 
Sibuglemet and 
Kuzbassrazrezugol companies. 

Visiting EVRAZ 
preparation plants for joint 
research with local people. 
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Phase 3: Observing 

 

Joint analysis of gathered literature and 
secondary data. Collaborative 
discussion of how to approach the 
problem and create a plan for further 
actions.  
 

Joint discussion and analysis 
of business meetings, 
customer site visits and coal 
fair. 

Joint discussion and analysis of 
site visits. 
Experiencing difficulties with 
conducting the slurry tests in 
Outotec Russia 
Obtaining permission from new 
companies to meet them and visit 
production sites. 
 

Joint discussion and analysis 
of site visits. 
Obtaining test results for Top 
Prom holding. 

Deep understanding of the 
problem and specificity of 
handling material. 
Finding solution of how to 
solve customer problems. 
Receiving request for plant 
modernization.  

                                                        Phase 4: Reflecting 

 

Summarizing of findings to identify the 
interviewing companies and site visits 
for observation, development of 
collaborative plan. 

Reporting the results and 
designing the action plan for 
collaboration. 

Design of proposal for possible 
solution in Jubilejnaja coal mine. 
Integrating the efforts of 
Lappeenranta and St. Petersburg 
offices to conduct the slurrytests. 

Reporting and drawing 
conclusions based on slurry 
tests results. 
Design of proposal for Top 
Prom. 

Reporting about carried 
work. 
Design and documentation 
of solution.  
Making technical proposal 
and presentation for 
EVRAZ. 
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The following cycles target on gathering primary data via interviews and participant 

observations in order to validate previously obtained secondary data and extend understanding 

of the issue at hand. Moreover, later cycles lead to “more extensive processes that enable 

participants to construct more sophisticated and detailed accounts of their situation, enabling 

them to see a complex web of interactions and activities within which problematic events are 

played out” (Stringer, 2007, p.83). Furthermore, the distinctive feature of cycles 3-5 is 

implementation of collaboration plan where real actions towards joint development of 

solutions are taking place. Notable, that joint collaboration occurred both within Outotec 

(between different subsidiaries) and between the company and coal producers. The process is 

characterized by gradual increase of number of participants and deeper involvement into 

customer’s processes which is a typical feature when conducting action research.   

2.3.Research design 

Research design serves as a plan for undertaking the study and collecting data. It involves 

specific methods and procedures used to obtain needed information (Smith & Albaum, 2012). 

The overall picture of research design is presented on a figure 4. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Research design. 
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Literature and secondary data represent the input for research. After careful evaluation and 

analysis, processed data highlights the key points which define the concept of interview and 

observation. In its turn, the results of primary data analysis are jointly discussed and evaluated 

to build the foundation for customer collaboration and organization of co-creation workshop. 

Further, obtained information undergoes joint reflection and learning which leads to delivery 

of outcome – problem resolution. Presented design crystallizes the iterative nature of action 

research utilizing reflection loops and learning stages held after every data gathering and 

every case of customer interaction. Moreover, it includes collaborative activities which serve 

as a basis for effective acting. 

2.4.Data collection techniques 

As has already been mentioned, implementation of action research requires deep involvement 

into the environment of studied process and active participation in the events occurring in this 

environment. It also needs collection and analysis of different forms of data, evaluation and 

reflection of findings and designing the plan for further action. Thus, various data and data-

collection instruments are used to obtain needed information in a course of research. 

Typically, data gathering in action research is done jointly and involves more data sources 

than in other research setting due to the need to learn more and solve the problem in 

collaboration with community (Eriksson & Kovalainen, 2008). Guided by this rule, the entire 

process of data collection and analysis was done in cooperation and with a support of Outotec 

experts participated in primary (interviews, business meetings, site visits and workshops) and 

secondary data gathering and evaluation of obtained information.  

2.4.1. Secondary data 

First of all, secondary data has been collected to build an overall picture of the studied 

phenomena and get an insight into the problem. According to Smith and Albaum (2012), 

secondary data forms a strong foundation for the whole project and helps in gaining better 

understanding of the research field developing the context of the problem. Due to a wide 

scope of study, aiming to obtain information about Russian coal market and technological 

features of coal processing utilized there, secondary data plays an important role representing 

a valuable source of information. Researcher obtains secondary data from both foreign and 

local sources; however, the biggest contribution has been made by the literature in Russian 
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due to extremely limited amount of information available in English which is dedicated to the 

mentioned topics. Secondary data sources used for the purposes of this research can be 

summarized in the following list: 

- industry journals; 

- industry analytical reviews; 

- marketing reports; 

- scientific articles and conference papers; 

- textbooks (related to coal preparation technology); 

- coal associations’ web pages; 

- governmental reports; 

- the web page of Ministry of Energy of Russian Federation; 

- competitive catalogues; 

- companies’ web pages. 

Publications in leading industry journals and analytical reviews focused on Russian coal 

industry are of particular value for carried research. Firstly, they shed the light on both market 

situation and technology development of industry. Secondly, being released every month they 

provide the most updated information. Text books are helpful in terms of obtaining 

fundamental knowledge of coal preparation process, while scientific articles and conference 

papers are performing contemporary concepts and the upcoming trends. The Web pages of 

coal associations provide general information related to international state of coal industry 

and the latest tendencies. Governmental reports and data provided by Ministry of Energy of 

Russian Federation help to obtain some statistical data to support the analysis of the state of 

Russian coal industry and describe the role of the government through the prism of current 

and upcoming state policy and development programs which has a potential impact on the 

situation in the market. Furthermore, coal companies’ web pages is a useful source of unique 

information about company’s profile and structure, its investment policy and plans for future. 

The last but not the least, competitive catalogues provide a deep insight into competitors’ 

offering, equipment performance and gained references. This is especially beneficial in terms 

of identification of key market players, the core of their offering and understanding what kind 

of technologies are preferred for dewatering of coal and coal tailings. Such kind of 

information is not available on-line. In case of this research competitive catalogues have been 

obtained during coal fair “Russian coal and mining”.  
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2.4.2. Primary data 

Being a valuable source of first-hand information for the purpose of this research primary data 

has been gathered via interviews with representatives of Russian coal companies. In addition 

to that, participant observation has been arranged at production sites in order to provide a 

deeper insight into attributes of dewatering equipment and identify the problems associated 

with its operation and performance. 

Interview 

The process of organizing interviews with coal companies started from contacting these 

companies via phone or e-mail to discuss the possibility for meeting and visiting production 

sites. The main target was to reach company’s top management in order to make 

communication more efficient and increase respond rate. In many cases contacted companies 

requested official paper (signed and stamped) asking for approval to organize a meeting. 

Having obtained this approval researcher supported by Outotec experts got a chance to 

interview the representatives of contacted coal companies.  

Interview stage consisted of 2 rounds including interviewing people working on a company’s 

business level and those involved in coal preparation. In most cases business level interviews 

have been conducted with a person responsible for managing the coal business in the entire 

holding / company such as the Head of coal division or the Director of coal preparation 

processes. Otherwise, this role has been delegated to plant director. As a rule, these meetings 

resulted in arrangement of plants’ visits where the second round of interview and participant 

observation took place. The second round of interview has been organized chief engineer or 

chief and technical engineer (as in case of “Stroj Servis” company) of the plant. 

The interviews have been organized in a form of business meetings guided by prepared 

beforehand interview questions provided in appendix 1. In this case it was possible not only to 

receive the answers for the questions but also to give the interviewee an opportunity to ask the 

questions and freedom to express his / her view of the situation. During observation stage the 

discussion with process engineers has been conducted in order to gain a deeper insight in 

technical features of operating equipment and analyze user experience. Due to unwillingness 

of interviewees to record the conversation, field notes have been taken during the whole 

interview process.  
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Profile of interviewees 

Due to the fact that mines and preparation plants are under control of relatively small amount 

of coal and metallurgical holdings it was possible to contact the major part of the companies 

whose profile is given in a table 6. However, those companies operating in Kuzbass region are 

of the main interest. Firstly, half of all coal preparation plants are concentrated in mentioned 

location. Due to high coal quality and large amount of geological resources Kuzbass is known 

to play a key role in Russian coal industry. Secondly, the State Development Program 

emphasizes the development of Siberia and Far East as the major coal regions by 2030 which 

determines growing importance of Kuzbass in the future.  

For the purpose of the study it became possible to achieve an agreement with 6 coal 

companies. Among them are 4 metallurgical and 2 coal holdings engaged in research project 

and, thus, providing the response rate of 58,3 %. Among the companies involved in research 

are the biggest Russian coal holding such as “SDS – coal”, “UGMK”, “EVRAZ”, 

“Kuzbassrazrezugol” and “Sibuglemet” owning from 2 to 5 preparation plants each. 

Mentioned companies are one of the key players in Russian coal market playing important 

role in driving the development of coal industry.  
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Table 6. The profile of companies participated in research. 

Company Position of interviewed 

person 

Main business Coal preparation plants 

visited 

Position of 

interviewed person 

“EVRAZ” The head of coal 
division in EVRAZ 
holding HQ 
 

Iron ore mining and beneficiation 
Production of steel and steel-based products  
Production of vanadium and vanadium-based products  
Coal mining and preparation 

Abashevskaja • Chief engineer  

• Process engineer 
 

Kuznetskaja • Plant director 

• Chief engineer  

• Process engineer 
 

“Sibuglemet”  Coal mining and preparation Antonovskaja • Plant director 

• Chief engineer  

• Process engineer 
 

Mezhdurechenskaja • Chief engineer  

• Process engineer 
 

“Top Prom” The head of preparation 
processes in Top Prom 
holding 
 

Coal beneficiation Shedrukhinskaja • Chief engineer  

• Process engineer 

“Stroj Servis” The head of preparation 
processes in Stroj Servis 
company 

Coal mining and preparation, coke production Matjushinskaja • Chief engineer 

• Technical 
engineer  

• Process engineer 
 

“SDS” The director of coal 
preparation process in 
“SDS” holding 
 

Coal mining and preparation, nitrogen production, machinery 
building and transportation business, building and construction 
service, media business. 

none NA 

“Kuzbassrazrezugol”  Coal mining and preparation Bachatskaja koksovja • Plant director  

• Process engineer 
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Observation 

Observation is an empirical data collection technique targeting to record actual behavioural 

patterns of people, objects, and events as they happen (Zikmund & Babin, 2013). The object 

of observation process, which took place in coal preparation plants, was dewatering 

equipment. On one hand, researcher got involved into production which determines 

participant nature of observation. Participant observation is related to obtaining first-hand 

knowledge by being regular participant of activities being studied (Bailey, 1994). On the other 

hand, researcher aimed to observe equipment in order to detect usage patterns which can be 

classified as product observation (Adams, et al., 2007). It provides an opportunity to both 

observe how product is used and to directly ask the user about product attributes, problems in 

operation and maintenance (Magrab, et al., 2010).  

The primary goal was to find out the type and condition of equipment used for coal 

dewatering and to evaluate its certain performance characteristics. In case of carried research 

the combination of product observation and participant observation supported by the 

discussions with process engineers has been beneficial. It helped to identify unarticulated 

customer needs and requirements and to analyze the mistakes in technology design or 

equipment choice which can be fixed with a help of Outotec solutions.  

From scientific point of view, implementation of observation in research process maximizes 

validity and reliability of research (DeWalt & DeWalt, 2011).  In case of conducted study 

observation is a valuable in terms of checking both the information obtained during 

interviewing company management and chief engineers and secondary sources.    

2.5.  Data analysis 

This subchapter describes the methods used for data analysis namely content analysis and 

internal meetings. Content analysis is widely used for processing qualitative data and is based 

on the idea that text (transcribed interview and observation notes) can be split up into the 

categories. The data united in the same category is sharing the similar meaning. Such kind of 

text reorganization helps to identify patterns and relations in analyzing data and focus 

attention of particular themes. Internal validation meetings being typically applied for the 

purpose of action research aim to support data analysis and jointly evaluate the findings. 

Collaborative discussions allow participants to improve understanding about studying issue 
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and express different views which contributes not only to the research process but also 

encourages personal and cooperative relationships.  

2.5.1. Content analysis 

As has been mentioned above, primary data has been collected in a form of field notes. After 

each interview, generated notes have been carefully transcribed into detailed interview 

descriptions for further qualitative content analysis. Content analysis is a method “for 

describing a meaning of qualitative material in a systematic way” (Schreier, 2012, p.1) which 

is widely applied to analyze the data via identification and categorization of the main themes 

(Kumar, 2014). This process consists of two elements: mechanical aspect which presumes 

physical organization of data into categories and interpretative aspect which defines that 

identified categories are meaningful (Brewerton & Millward, 2001). Thus, the texts of 

transcribed interview and observation descriptions have been broken down into the topics for 

further systematization into the categories. It allows significant decrease of the amount of 

analyzing material and making it more focused and condensed.   

2.5.2. Internal meetings 

Lomax, Woodward and Parker (1996) highlight the importance of validation meetings where 

ongoing findings are critically discussed. Giving participants an opportunity to talk freely and 

openly to express their perceptions and views contributes to analysis of the issue under 

investigation (Stringer, 2014). For the purpose of this research analysis and evaluation of 

findings as well as reflection and learning cycles are discussed during internal Outotec 

meetings. The key one has been organized in the beginning of the project (1 cycle) with 

Outotec experts in dewatering (thickening and filtration) in St. Petersburg office and had a 

form of open dialogue. The main goal was to ask their opinion about carrying project, discuss 

the findings identified during secondary data analysis and consider the opportunity to join the 

project. Also in a course of discussion distinctive features of Russian market, customer-

supplier relations and general industrial requirements have been addressed.  

Further internal meetings have a target to evaluate the state of the project, discuss the results 

of the interviews and plant visits and design a plan for further customer collaboration. At later 

stages (cycles 3-5) Outotec experts have been gathered together to more deeply analyze the 
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details of joint collaboration with Russian coal producers, occurring problems and difficulties 

and ways of how to overcome them. The plan for further action is the outcome of these 

meetings. 

The role of these internal meetings is to push the project to a new level and deepen the 

understanding of investigating issue. “Action researchers, because of the intensity and 

longevity of the research process, can use critical friends as vital sounding boards, to help 

them step back or out of the research enough to more thoroughly understand what it is they 

are seeing and doing” (Herr & Anderson, 2005, p. 78).  

2.6. Assessing the quality of the research 

The question of the quality assessing is an important issue for any research. The level of 

quality in action research is related to the term “rigor” (Mertler, 2014). According to Stringer 

(2007) the rigor in conventional research refers to reliability and validity and is provided by 

widely admitted routines while action research utilizes different set of criteria. Coghlan and 

Brannick (2001) support this idea and argue that the questions of reliability, replicability and 

universality being associated with traditional study do not belong to action research. The main 

goal here is to ensure trustworthiness which is coupled with deep analysis of investigated 

issues and avoidance of biases or reflection of researchers own perceptions (Stringer, 2007). 

Lincoln and Guba (1985) propose the following elements to build trustworthiness of the 

study: 

1. Credibility being fundamental issue ensures confidence in truth of study. 

2. Transferability means that findings of the study are applicable for other contexts. 

Although outcomes of action research are only related to particular situation it doesn’t mean 

they can’t be transferred to other cases. In this instance it’s important to have detailed 

description of the context, activities and events which took place in order for external parties 

to evaluate if the situation is similar and identified findings can be applied. 

3. Dependability focuses on coherence of findings and provide description of procedures 

and measures for further evaluation. 

4. Confirmability describes objectivity or neutrality of the data and can be achieved 

during audit where collected information, instruments, field notes, journals or other artifacts 

are reviewed. 
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dependent on the researcher’s personal characteristics and experience outcome credibility 

serves as a synonym for “successful” outcome of the project.  

High quality of action research can be provided by numerous methods. Stringer (2014) 

suggests the set of issues to assist in improving the rigor. The first one is prolonged 

engagement and persistent observation which aim to help in gathering enough information 

and deeper understanding of the process and possible outcomes being completely involved in 

observation of events and activities. The second method is triangulation assuming the use of 

multiple sources of information; multiple techniques for data collection and analysis; 

comparing data and interpretations to those gathered from other sources including the 

literature (Dick, 1999). In its turn, member checking and participant debriefing allows 

offering opportunity for all the participants to review and check the data, analysis and 

generated reports to give them a chance to express their thoughts and visions. The next, 

diverse analysis refers to taking into account and incorporation of expressed perspectives into 

a study. In addition to that Dick (1999) considers the cyclical nature of action research as a 

way to achieve rigor because cyclical research design allows iterative data validation and 

information checking. Within such a “spiral” process it becomes possible to refine obtained 

knowledge and improve understanding of the problem. In a course of carried research it has 

become possible to implement all the mentioned methods of providing the rigor. Prolonged 

engagement and participant debriefing has allowed continuous involvement of all the research 

participants providing them an opportunity to express their view and opinions and refine the 

flow of the actions when needed. Iterative research design has helped to maintain constant 

joint internal communication and evaluation of findings and the state of the project. In 

addition, data has been validated via use of various secondary sources followed by obtaining 

primary information gathered with a help of different collection techniques: interviews on 

different company’s levels and participant observation at a production site supported by 

diverse analysis. 
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2.7.The role of the researcher 

Traditional research presumes that researcher plays a passive role. It can be explained by the 

risk of having influence on the investigating issue and thus distorting research results. 

Opposite to that, action research requires active participation of researcher and, moreover, 

aims to introduce the changes into the system. Nowadays participative approaches are 

becoming widely recognized to be a powerful tool to achieve sound results in business or 

industrial sphere (Stringer, 2007). Notable that active researcher’s participation leads to 

extension of the responsibilities scope and adoption of variety of roles (see table 7).  

Table 7. Roles of researcher (adapted from Stringer, 2014; Brewerton & Millward, 2001). 

Role Description 

Objective Remaining objective despite of any potential pressure or selected research methods  for data 
gathering  and generation 

Scientific Thinking critically and undertake the measures to research the problem in detail to find the 
answers on research questions 

Creative Ability to think “outside the box” which refers to the use of non-standard approaches for 
research design and methodology, methods of data collection and analysis, evaluation of 
findings 

Manager Ability to organize the process, set realistic deadlines and monitor the development of the 
project ensuring it’s on the right track 

Facilitator  Assisting stakeholders in problem definition, supporting and coordinating activities around 
the project, maintaining continuous communication between the participants 

Salesperson “Selling” the idea of the project to potential participants in order to involve them into the 
project. It’s important to give realistic expectations and not to overstate the benefits of 
carrying project 

Data gatherer,  

synthesizer and  

analyst 

Processing large volumes of information and critical evaluation of the data distinguishing 
the key points 

Presenter Ability to present and communicate the findings in an appropriate manner 

 

In this particular project we can observe the transformation researcher’s role in a course of the 

time which is one of the distinctive features of action research. At the very beginning the main 

work involved only research type of activities. However, gradual development of the project 

caused a number of new issues to be managed and more responsibilities to be undertaken 

which altogether necessitated transformation of the role of researcher. As a result, new duties 

have been incorporated into the organizational role in addition to the direct researcher’s 

responsibilities. Organizational role determined entire involvement and commitment from 

researcher’s side and required solid project management skills involving motivation of the 

participants and keeping the working effectively on a high level, organization of business 

meetings and supporting efficient communication. On one hand, an attempt to achieve success 

both as a member of organization and as a researcher leads to role conflict (Holian, 1999). On 
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the other hand, there is an advantage of opportunity to influence and change the situation 

which brings the sense of being useful (Nielsen & Repstad, 1993). Thus, playing different 

roles is tricky and demanding. This duality of roles encourages researcher to find a balance in 

order to successfully manage both the project and the research.   

2.8. Ethics 

Research ethics is important component in any research and is of particular attention when 

doing research in action. The focus on participation and collaboration aspects in framework of 

action research requiring continuous interaction between the researchers and the project 

stakeholders leads to the need of careful consideration of the research ethics. Ethics besides 

not causing discomfort and not doing harm includes being dedicated to the process (Coghlan 

& Brannick, 2001). Mack et al. (2005) emphasize that agreed-upon standards for research 

ethics refer to taking into account the needs and concerns of participants and building trust 

between the researchers and involved parties. The ethical issues which have to be taken into 

account in action research can be summarized in the following list (Saunders, et al., 2003; 

Coghlan & Brannick, 2001; Curtis & Curtis, 2011): 

- giving the rights of privacy; 

- voluntary nature of participation – and the rights of individuals to withdraw partially 

or completely from the process; 

- confidentiality of information; 

- keeping relevant others informed; 

- keeping good faith by showing that you can be trusted and checking for 

misunderstandings; 

- effects on participants in the way in which data is analyzed and reported; 

- behavior and objectivity of the researcher. 

Addressing the identified issues for the purpose of carried research ethical principles 

suggested by Farrimond (2013) have been applied. Firstly, the basic principle of respect and 

equal treatment of participants allows them to feel comfortable and thus become more open 

for interaction. It is especially important for international projects (like presented one) that 

presumes dealing with people representing different cultures and backgrounds. Giving respect 

to the others also means freedom to join and drop out of the project. The second principle of 
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beneficence explains doing research well to produce benefits such as improving 

understanding about the studied issue or bringing new experience. Thirdly, nonmaleficence 

refers to do no harm in a course of research and also avoidance of possible risks. Fourthly, 

applying the principle of justice leads to careful thinking about who is involved in research, 

who is excluded and who benefits after all. Fifthly, fidelity being comprised by honesty, 

integrity and trust allows participants to maintain effective communication and stay involved 

and updated with the last information. This principle also includes confidentiality and 

excludes plagiarism and falsification. Finally, the principle of academic freedom gives 

researcher a freedom to select research approach and design methodology, choose the tools 

for data collection and analysis, define research procedures and techniques. 
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3. BUSINESS RELATIONSHIP AND COMPANY-CUSTOMER INTERACTION  

In this chapter the role of theory in action research has been explained followed by the design 

of theoretical framework which aims to describe the company’s and customer’s domains, the 

nature of their interaction and the external forces influencing this interaction. Furthermore, the 

transformation of business relationship has been observed focusing on increasing involvement 

of the customer into the company’s processes and overview of such involvement methods. 

The potential outcomes and determinants of success have been presented at the end of the 

chapter. 

3.1. The place of theory in the research 

The primary goal of the action research study is not generating significant body of knowledge 

but to collaboratively build the understanding of the situation and interpret the events which 

take place in order to formulate the most suitable solution (Stringer, 2014). Thus, the first goal 

of theory is to enhance interpretation process and describe the situation through a certain 

theoretical lens. Stringer (2014) explains the theory in action research as a method which 

“provides clarity and understanding about the way participants enact processes of inquiry in 

order to achieve the practical and effective outcomes” (p. 39). Secondly, assisting in finding 

out an optimum solution for the accomplish of the goal in the most efficient way theory in the 

action research aims to support the action making process (Coghlan & Brannick, 2001). 

Thirdly, theory undergoes validation being put into practice and tested in real settings 

(Townsend, 2013) which identifies supporting or challenging empirical evident and provides 

a deeper insight into the investigating issue. Having admitted that there is a place for 

theorizing of action and deriving practical aspects from theory it is now important to connect 

these two concepts to each other. “Together they present the strongest case … as an activity 

which represents both a powerful, vigorous and worthwhile and valid form of inquiry” 

(Zuber-Skerritt, 1996, p. 20). 

To build a clear picture of the issue at hand it is reasonable to consider it through the lens of 

company – customer interaction. Literature review focuses on explaining the nature of 

relationships between company and customer, analyzing the ways of customer involvement, 

identifying motivation of parties for collaboration, describing the requirements for successful 

interaction and possible outcomes. The main purpose of theory is to help in selection of such 
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an approach which allows building the solid relationships with a customer and bringing the 

most fruitful results of such an interaction. Chosen approach determines further action cycle 

of research and will be implemented in real settings. This is s way for carried research to 

bring together theory and practice making a contribution to both domains.  

3.2.Theoretical framework 

Theoretical framework developed for the purpose of this study (see figure 6) aims to explain 

the relationships between the company and customer in industrial market context. The 

analysis is focused on describing internal and external aspects of the system formed by 

company and customer domains. Particularly, explanation of internal issues aims to 

understand the reasons why the spheres of these two domains tend to overlap and the forms of 

interaction which are taking place in joint space. Under the term interaction should understand 

all the modes of customer involvement, cooperation, engagement and integration into 

company’s processes. Further, the goal is to select the most suitable approach and analyze it 

from the point of view of potential benefits and risks it brings. Thereafter, chosen approach 

will form the basis for implementation in real conditions. 

 

 

 

 

 

 

 

 

 

Figure 6. Theoretical framework. 
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However, the system formed by integration of company and customer spheres does not exist 

in isolation so external forces influencing on these domains are worth investigating alongside 

the motives driving the interaction and necessary requirements for this interaction to happen. 

Thus, the purpose of created theoretical framework is to guide the study and make it more 

focused allowing the use of theory for practical purposes.  

3.3. The megatrends influencing company – customer relationships 

Nowadays companies are operating in highly dynamic and changing environment. These 

changes influencing on the entire “company-customer” system transforms the company’s 

internal processes and ways of doing business, modifying customer’s behavior and 

expectations about products and thus have significant impact on relationship between the 

company and customer. Lee et al. (2012) emphasize that global economy has become net-

worked and extremely sensitive to any occurring changes which usually have rapid and 

unpredictable nature: agricultural, industrial and the most recent information revolution are 

the examples of dramatic transformation in the way people live and work. The changes in 

global market are facilitated by seven megatrends. Vielmetter and Sell (2014) explain the 

megatrend as a “long-term, transformational process with global reach, broad scope, and a 

fundamental and dramatic impact” (p. 6). The authors underline unavoidable nature of these 

changes and highlight the importance of understanding and utilization of the megatrends. 

These megatrends can be briefly summarized in the following list (Lee, et al., 2012; Hiltunen, 

2013; Samli, 2011; Galbraith, 2005; Alster, 2005): 

- Globalization - countries and economies are becoming interconnected and interrelated 

which defines close links in between global economies. 

- Technology development - new technologies in information, communication, 

transportation, material, bio- and nano- technologies and their combinations are enabling 

active collaboration, knowledge sharing and information exchange in individual and 

company level. 

- Solutions – companies are targeting to offer complete solution or entire system instead of 

stand-alone product. In this case, solution is not the same as set of products banded 

together, it’s such a configuration which customers are not able to design themselves.  
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- Demographics - decrease of younger generation and growing share of old people have 

economic, political and social consequences not only in affected countries but globally 

due to globalization. 

- Changes in industry mix - development of knowledge intensive industries and shift of 

manufacturing to low cost countries. 

- Emerging economies  - fast developing countries and newly emerging economies are 

gaining more power and greater influence on global economy 

- Environmental issues - reducing amount of drinkable water, decrease of CO2 emission 

and air pollution, energy efficiency, renewable energy sources are hot topics for 

discussion.      

The megatrends being global and interconnected are bringing the synergy effect (Waring, 

2012) which have significant impact on both company’s and customer’s domain facilitating 

further transformation. The forces pushing the companies towards changes are summarized in 

table 8. The transformations in customer’s domain can be explained by several reasons. 

Firstly, these changes are associated with the fact that customers have become more informed, 

due to development of communication technologies and Internet, more empowered, 

networked and active in comparison with the past (Prahalad & Ramaswamy, 2004). The 

customers are becoming more advanced which increases the possibility to use their potential 

integrating in company’s business processes (Saarijarvi, 2012). Technology development 

allows customers to actively participate, for example, in creation and validation of IT- 

products (as in case of open source), customer virtual communities facilitates knowledge 

sharing and experience exchange (Zwass, 2010). Customers tend to search for experience 

which brings the sense of beauty, safety or even care associated with a product use rather than 

price or quality (Prahalad & Hamel, 1990). Thus, companies are encouraged to concentrate on 

creation of such experience if they are willing to stay competitive. Secondly, Lee et al. (2012) 

notice that decision making process has become more complicated for the customers. The first 

reason lies in wide than ever before the range of options available in the market. The second 

reason can be explained by more standardized and similar offering. In this situation, it is vital 

for the company to be able to prove uniqueness and differentiate from competitors. 
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Table 8. The forces influencing company’s and customer’s domains (adapted from Lee, et 

al., 2012; Prahalad & Ramaswamy, 2004). 

DOMAIN FORCES DESCRIPTION 

Company Short lifespan of 
competitive 
advantage 
 

Competitive advantages are becoming more accessible for the 
competitors. Benefit of location can be deteriorated by extended use of 
Internet; human, technology and production can be outsourced; financing 
is no longer a barrier. 

Short product 
lifecycle 
 

Technology development contributes to new product creation. Thus, 
having a good product is not enough for being competitive. Product 
should be continuously developed. 

Shift to low cost 
regions 
 

Due to the fact that manufacturing is migrating to Asia and especially to 
China, developed countries have to focus on innovation and the ways of 
how to add value to the customer. 

New global firms 
 

Companies which used to be outsourcing firms for developed economies 
have become major global players. 

Competitive 
advantage and 
value innovation 

Product-focused innovation is not able any more to give competitive 
advantage. Entire ecosystem should be built based on service and value-
focused innovation. 

Customer Communication 
technology and IT 

Knowledge and experience sharing is now easier and cheaper. Social nets 
and Internet communities are enhancing communication between people. 

Wide variety of 
options 

Increasing competition in the market motivates the companies to increase 
the variety of offered options which has no or slight difference and results 
in oversupply. 

 

The transformation is also taking place in company’s domain. Thus, short product lifecycle 

and decreasing costs of production are deteriorating product innovation while resources, 

previously considered as hard-to-get, are now widely accessible. Furthermore, enhanced by 

outsourcing and emergence of new companies in global market the competition is getting 

tougher. As a result, besides the fact that power of competitive advantage is short and fragile 

competition is getting hard and more complicated. To survive and prosper modern enterprises 

are advised to anticipate the changes which are leading to new perspectives and directions 

(Moutinho, 2011). Taking into account global trends and incorporation of associated changes 

will inevitably lead to the transformation of company-customer relationship. Customers are 

being more active are turning into co-designers, co-developers, co-producers in one word co-

creators willing to be involved and influence on company’s sphere which dramatically 

changes company-customer relationships lifting them at a new level. “This will lead to greater 

trust and more involved, stronger relationships between the organizations and individuals” 

(Moutinho, 2011, p. 27). In this case, the focus on the most prominent company’s business 

models is gradually shifting to sharing, personalization, co-creation, collaborative buying and 

community-based models (Singh, 2012). The strengthening of customer power facilitates 

altering of business thinking and changes the paradigm from a company-centric to a 

customer-centric one.   
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As has already been described, the environment surrounding the “company-customer” system 

is rapidly changing causing the transformation in both domains and leading to more close 

relationships between company and customer (Wikström, 1996). The focus shifts from a 

company-centric to a customer-centric paradigm (see table 9).  

Table 9. Shift of paradigm towards co-creation (adopted from Vargo & Lusch, 2008; 

Humphreys, et al., 2009; Prahalad & Ramaswamy, 2004; Galbraith, 2005; Heinonen, et al., 

2010; Dervojeda, et al., 2014). 

 Traditional view Co-creation view 

Logics Goods-dominant logic Service-dominant 

logic 

Customer-dominant logic 

Focus Company-centric Provider-centric Customer-centric 

Goal Best product for the customer Best solution for the customer 

Main offering New products Personalized packages of products, services, 
support, consulting 

Source of value Product Service Human experience 

Nature of value Value in exchange Value-in-use Value-in-experience  

Locus of 

interaction 

The end of value chain Any place in values chain 

Interaction One-way direction (listening) Two-ways direction (dialogue) 

Value creators Firm Firm, customer, network partners 

Role of market Aggregation of consumers, place for 
value exchange. Market as a target 

Market as a place of 
value co-creation 

Market as a forum  

Customer role Passive (consumer as buyer) Active (consumer as resource) 

Function of  

customer 

Customer as a target Customer as a resource 

Activity Listening Dialogue 

Reliance on Experts Customer knowledge 

Focus of 

quality 

Quality of product Quality of offering Quality of interaction and 
company-consumer 
interaction 

Approach to 

personnel 

Power to product developers  Power to people with in-depth knowledge of 
customer 

Culture New product culture: open to new 
ideas, experimentation 

Searching for more customer needs to satisfy 

 

While the purpose of product-centric company is to find maximum number of users customer-

centric enterprise aims to find the maximum number of products (Galbraith, 2005) to meet the 

client’s needs and identify the best solution for the existing problem targeting also on 

satisfaction of unarticulated needs. Thus, one of the most realistic ways of staying successful 

in the market is being innovative which refers not only to inventions and technological 

breakthroughs but also to new methods and approaches of co-create of value with different 

stakeholders (Lee, et al., 2012). Co-creation helps to restructure traditional roles of company 

and customer (Saarijarvi, 2012) and is characterized by development of product not for but 
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with customers (Vargo & Lusch, 2008). Modern companies are increasingly operating in 

networks through different forms of cooperation and collaboration (Jääskeläinen, et al., 2013). 

Such terms as customer orientation, customer-driven, customer collaboration, customer 

awareness are becoming more commonly used in scientific literature and highlight an active 

customer’s role (Blattberg, et al., 2008). Ind et al. (2013, p. 9) define co-creation as “an 

active, creative, and social process based on collaboration between organizations and 

participants that generates benefits for all and creates value for stakeholders.” The primary 

goal of such collaboration is idea generation, knowledge sharing (Witell et al. 2011) and 

delivery of benefits for all the parties (Idl, et al., 2013). Blattberg, Kim and Neslin (2008) 

argue that utilization of customer-centric approach allows better customer satisfaction due to 

more precise targeting on what is really needed and avoids overloading the customer with 

heavy amount of options. 

Co-creation paradigm considers company-customer relationship through the prism of service-

dominant (S-D) or customer-dominant (C-D) logics. Addressing the limits of traditional 

goods-dominant logic Vargo and Lusch (2008) propose service-dominant (S-D) logic to 

describe the value as value-in-use which is co-created through interactions with a customer 

and integration of resources: companies are implementing their knowledge to manufacture a 

product when customers apply their knowledge to use this product in the context of their own 

lives. Thus, co-creation process results in value related to the use of services (Vargo, et al., 

2008). The term “service” is explained as a “process of doing something for another party – in 

its own right, without reference to goods and identifies service as the primary focus of 

exchange activity” (Vargo & Lusch, 2008, p. 255). Payne et al. (2008) define co-creation 

process as an involvement of supplier creating superior value propositions and customers 

determining the value when a good or service is consumed. Grönroos and Voima (2013) 

underline that co-creation is taking place between the company and customer only in joint 

sphere and is based on direct interactions where the customer acts as a co-producer (co-

designer, co-developer) in the firm’s production process. As a result, production process is 

becoming interacted and coordinated which provides an access to the customer’s practice 

(Grönroos & Voima, 2013). Leveraged strategically, the shift towards engaging with more 

active customers offers an important opportunity to improve company’s offering and deliver it 

more effectively (Saarijärvi, 2012; O’Hern & Rindfleisch, 2009). Superior value propositions 

result in greater opportunities for co-creation and benefits such as revenues, profits, referrals, 
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etc (Payne, et al., 2008). Those who succeed in implementation of value co-creation strategy 

also increase their competitiveness and innovativeness (Grönroos & Voima, 2013; Vargo & 

Lusch, 2004).  

Furthermore, Grönroos (2011) differentiates value for the customer in general and in 

business-to-business context particularly. Generally, value for the customer is defined by 

changed state to feeling better after product or service provision than before that. However, in 

B2B context distinctive feature of value lies in impact on economic result. Value for business 

customer is derived not only from the core product but from the whole spectrum of interaction 

with a supplier. Extended service offering involving sub-services such as order taking, 

delivery, installation, product specification, maintenance, invoicing, complaints handling etc 

enable customer to create value out of the core processes and thus supports customer business 

process. Frow and Payne (2011) warn that implementation of co-creation strategy in business-

to-business context represents an extra challenge due to dynamic and complex nature of 

interactions and characteristics of organizational structure. In this case, success depends on 

the expectations alignment and understanding of the value proposition among participants. 

However, Heinonen et al. (2010) believe that S-D logic is an advanced view of G-D logic 

with no sufficient focus on customer but instead on service provider. To respond the 

limitation of this approach customer-dominant (C-D) logic has been introduced. It shifts the 

focus from the company internal processes to the interaction, experience and place of 

company in customer’s operations. Heinonen et al. (2010) consider how “company’s service 

becomes embedded in the customer’s contexts, activities, practices, and experiences, and what 

implications this has for service companies” (p. 533). Utilization of C-D logic allows building 

a business on an in-depth insight into customers’ activities, practices, experiences, and 

context. This approach is different in terms of focusing on the understanding of how the 

service is used and how it helps in achieving customer’s goals. In contrast with S-D logic 

where the customer is involved in co-creation C-D logic underlines that this is company who 

gets involved in customer’s activities.   

According to Prahalad and Ramaswamy (2004), co-creation is defined as practice of 

collective problem definition and solution through collaboration with different stakeholders 

like employees, customers, managers which is based on high-quality interactions enabling 

unique customer experience. Value is not embedded in a product but in the customer 
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experience which covers all the aspects of the offer including quality, customer focus, 

advertising, packaging and service features (Meyer & Schwager, 2007). Total experience 

involves emotional, cognitive and social aspects and includes product search (or request), 

consumption and after-sales experience (Verhoef, et al., 2009). The foundation of co-creation 

process is based on the DART model and associated principles:  

- Promote “Dialogue” so people can share, communicate and exchange knowledge and 

experience. 

- Provide sufficient “Access” so that participants can not only be the users but also have an 

opportunity to modify and create. 

- Foster “Reflexivity” or reflective learning, so that the inputs of participants and their 

interactions can be mutually beneficial. 

- Encourage “Transparency” to gain trust and establish authenticity. 

The emotional component of customer experience is frequently neglected by the companies 

operating in business-to-business markets due to seeming insignificance. Kristensson et al. 

(2008) point out that technology-based service companies face the problem of lack in face-to-

face communication with customers which creates an obstacle for interaction with customer 

and feedback receive. Obviously, ignored importance of social interaction leads to indirect 

and unexpected limitations for the companies.  

To recapitulate, traditional company-centric paradigm has shifted to a consumer-centric where 

customers are engaged in a dialog having opportunity to participate in each step of product 

development. It assists companies to better get to know the customers, their needs and wants 

(Payne, et al., 2008). This understanding is vital to stay competitive and grow building the 

new markets. Traditional methods of company-customer interaction like marketing research 

activities can be inaccurate in discovering latent or evolving customer needs (Saarijarvi, 

2012). Moreover, these methods are not giving opportunity for close learning between the 

company and customer when co-creation is able to bridge this gap turning out to be a critical 

source of competitive advantage (Ind, et al., 2013). Although co-creation as is not radically 

new phenomenon the impact of information technology and the way it empowers customers is 

new allowing participants to interact more actively and effectively (Brem & Viardot, 2013). 

The key difference is identification of the role change and adapting business processes 

towards joint collaboration (Saarijarvi, 2012). 
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3.5. Overview of company – customer involvement methods 

The shift of focus in company - customer relationship leads to transformation of how the 

companies create new ideas and bring them to market. Product-focused (closed) innovation 

which can’t any more provide with sustainable advantage moves to an open innovation. The 

model of closed innovation is based on the principle that creating ideas and implementation 

them into product or service occurs inside the firm and under strict control and supervision 

(Chesbrough, 2003). Producer serving many customers and being driven by profit incentives 

is able to invest more in innovation design than single individual which results in dominance 

of producer-developed design over customer-created design (Baldwin & von Hippel, 2009). 

Following this model, company mostly relies on own experts and internal R&D centers which 

represent strategically important company asset. With a reference to Chesbrough, 

Vanhaverbeke and West (2006) open innovation paradigm blurs the company boundaries and 

assumes the use of both internal and external sources of ideas and market channels to create 

value and deliver it to the customer. For many businesses innovation involving different 

stakeholders including customers, suppliers, employees and management inspired by an 

opportunity to play more active role in the value creation process is becoming a top priority 

(Leavy, 2012). Baldwin and von Hippel (2009) claim that improvement of company’s 

offering assisted by reductions of design costs and more chances for success in the market is 

possible when the efforts of the company and customer are combined.  Further, they 

distinguish two models within open innovation paradigm: user innovations and innovation 

based on collaboration. This classification serves as a base for further attributing of existing 

customer-involvement methods according to the degree of system openness (is there any 

selection of participant or everyone can take part) and the role of customer in company-

customer relationship (figure 8). This integration of customer into a value creation process 

can take place at any stage of product development which determines different role and level 

of customer involvement. 

The category “User innovation” includes all models targeting on direct interaction with 

customer in order to capture latent needs or ideas which have a high potential to develop a 

new or improve an existent product such as, for instance, lead user innovation, user-driven 

innovation or user-manufacturing. It has been proved that users are the authors of many 

important innovations and from 10% to 40% of customers engage in developing or product 

modifying (Baldwin & von Hippel, 2009). User-driven concept is defined as the process of 
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“tapping users’ knowledge in order to develop new products, services and concepts based on 

an understanding of true user needs and a more systematic involvement of users” (Wise & 

Høgenhaven, 2008). The ability to capture and well-understand user needs is a key driver of 

innovation (Dervojeda, et al., 2014). This concept is focused on information exchange 

between company and customer on the purpose of improving company’s offering and doesn’t 

involve transferring prototypes or blueprints (Gault, 2010). Lead users concept proposed by 

Von Hippel (2005) explains the lead users as those who (1) are currently experiencing the 

needs that will later be experienced by majority of users in the market; (2) foresee the benefits 

from obtaining a solution so they may innovate. Integration of lead users into product 

development allows anticipation of the future needs in the market and requires top notch 

customer ideas. Implementation of this concept in practice includes screening for potential 

problems and needs, identification of lead users following by joint concept development and 

design. User-manufactures are user-innovators who make copies of their designs and sell 

them to the others (Baldwin, et al., 2006). User-manufactures know they will achieve success 

in the marketplace if they can deliver significant product improvements and indeed they are 

often the first to enter a new marketplace with a new product (Von Hippel, 2007). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Classification of customer involvement methods. 
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The category “Collaborative innovation” is governed by the principle of convergence of ideas, 

collaborative arrangement and co-creation of experience with stakeholders which is realized 

via engagement, experience, and co-creation of value that is difficult to imitate (Lee, et al., 

2012). This communication is taking place on engagement platform where new ideas and 

approaches from various stakeholders are applied to create new value or experience for all the 

participants (Von Hippel, et al., 2011). Leavy (2013) defines engagement platform as “an 

assemblage of persons, interfaces, process and artifacts, designed to amplify and intensify 

human initiative in creating value together” (p.13). Such platforms take different forms in 

value creation ecosystem such as live meetings, web sites, physical stores with meeting 

spaces, apps on mobile devices, call centers and private or public community spaces. The 

functional scope of such engagement platforms is wide and includes developing new business 

network expanding the ecosystem of stakeholders and value creation potential; harnessing 

collective ideas and insights which improve design of offerings; developing collaboration and 

cooperation which supports continuous communication and better delivery of the offering.  

In “Collaborative innovation” category have been identified such concepts as co-creation, 

customer co-design, crowd-sourcing, user-generated content, Living Labs etc. The concept of 

co-creation can be defined as a creation of value in the market place through participation of 

producers with consumers initiated by one of the parties (Zwass, 2010). It requires company 

to consider customers as active stakeholders and valuable source of creativity which should be 

integrated into the business processes and engaged in joint development through continuous 

collaboration (Ind, et al., 2013; Durugbo & Pawar, 2014). Engagement platforms facilitating 

interaction can take many forms, from face-to-face meetings to web-enabled large-scale 

interaction (Leavy, 2012). The idea of co-creation is different from the crowd sourcing 

because it implies an active intellectual participation in a process and from user-generated 

content (such as YouTube) due to two-way flow of interaction (Idl, et al., 2013). McMillan 

and McGarth (1997) emphasize the role of customer experience and consider it as a source of 

uncovered opportunities. The authors recommend careful analysis of the consumption chain – 

the entire customer experience with a product or service - to find the point where the company 

has a potential for differentiation (from the need emergence to the product disposal). 

Differentiating the offering can help the company to stand out of the crowd and thus gain 

competitive advantage. Furthermore, Prahalad and Ramaswamy (2004) make the emphasis on 

personalized co-creation experience of “specific customer, at a specific point of time, in a 
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specific location in the context of specific event” developed through interaction between the 

customer and company (p. 10).  

The next concept of customer co-design (equal to mass customization) determines integration 

of customer into a value creation by defining, configuring, matching or modifying individual 

solutions (Piller & Ihl, 2009). The product is designed according to specific customer 

preferences and is based on available manufacturing components. The concept of Living labs 

presumes open innovation infrastructure comprised by a cluster of organizations and members 

including end users, software companies, IT research organizations, and public 

administrations sharing innovation interests and needs for a specific purpose (Garcia, et al., 

2008). Services offered by a living lab may include facilities for incubating ideas for new 

products and services based on the needs and desires of the end-user communities, support for 

developing the ideas, tools for validating technological solutions and support for the wide 

scale launch of products (Guzman, et al., 2013). The next concept in framework of 

collaborative innovation is crowd-sourcing which can be explained as an outsourcing the job 

traditionally performed by a designated agent (usually an employee) to an undefined, 

generally large group of people in the form of an open call (crowd) (Howe, 2006) for the 

purpose of improving decision making, completing cumbersome tasks, or co-creation of 

designs and other projects (Chiu, et al., 2014). The output of this work is freely shared within 

the group or larger community. Typically, crowd sourcing is not able to solve business 

problems and is applied in social context living on donations or advertising (Gouillart, 2014). 

Specific form of crowd-sourcing can be represented by user-generated content where the 

content is publicly available over the Internet and is created outside of professional routines 

and practices such as YouTube, Wikipedia, Flicr (Moon, et al., 2014). 

The modes of customer participation in the value creation can be classified into design for 

customer, design with customer and design by customers. Design for customer describes 

design of products on behalf of customers. Companies are aiming to listen to the customers in 

order to capture their needs with a help of conventional market research, reviews, feedback, 

complaints and analyzing sales data. Design with customer means proposing and evaluation 

of products concepts and solutions by customers (testing, focus-customers) in order to 

improve the product in accordance with customer feedback. Finally, design by customer 

allows customer  integration in  new product development  often  by  tools  provided  by  the  

firm  or  by  customers themselves. The manufacturer is either empowering its customers to 
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design a solution by themselves or implementing methodologies to efficiently transfer an 

innovative solution from the customer into the company domain. (Kaulio, 1998; Franke & 

Piller, 2004; Franke & Ihl, 2009) 

Based on the mode of customer involvement and customer’s role in relationship it’s now 

possible to identify the company-customer interactions (see table 10). The interaction can be 

described as a process involving interacting parties in each other’s practices (Grönroos & 

Ravald, 2011). It is expressed in a physical, virtual, or mental contact opening opportunity to 

participate and influence customer’s experiences and practices. Thus, the process has an 

intermutual origin where both parties are active in communication which has direct or indirect 

nature (Grönroos & Voima, 2013). Besides physical interactions value can appear in invisible 

and mental forms (Heinonen, et al., 2010) through peer communication, reviews, word-of-

mouth and recommendations (Helkkula & Kelleher, 2012). 

Table 10. Company-customer interaction process (Franke & Piller, 2004; Franke & Ihl, 

2009; Drevojeda, 2014). 

Customer’s 

mode of 

involvement 

Design for customers Design with customers Design by customers 

Influencers 

 
Partners Supported creators 

Customer’s 

role 

Passive  
Customer is a source 
of information which 
can be utilized for 
product improvement 

Customer has an 
opportunity to 
influence product 
development via 
evaluation of product 
concepts 

Customers are 
treated equally and 
are fully 
participating in 
interaction  

Allowing and 
motivating customers 
to create by 
themselves via 
engagement 
platforms 

Company – 

customer 

interaction 

• Market research 

• Customer 
interviews and 
surveys 

• Observation 

• Focus groups 

• Evaluation of 
feedback and 
complaints 

• Emphatic design 

• Idea contests 

• (Web-based) joint 
analysis 

• Voice-of-Customer 
methods (Kano 
model, QFD) 

• Virtual concept 
prototyping and 
testing 

• Survey mapping out 
deficiencies 

• Surveys mapping 
out usage methods 
and practices 

• Interviews on usage 
situations 

• Joint 
development 
with customers 

• Temporary 
employment in a 
company 

• Workshop 
initiated by the 
company 

• Providing toolkits 
for innovation 
initiated by 
manufacture or 
intermediate party 

• Community 
innovation 

• Customer initiated 
and operated 
platforms 

 

 

Ginni Rometty (CEO of IBM) (2007) arguers that external sources of new ideas are becoming 

significantly important which determines the expansion of innovation horizon well beyond 
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products and services. At the same time she highlights that there is a gap between the 

intention to collaborate externally and actual collaboration. Thus, company leaders should pay 

more attention to developing collaboration capabilities due to large amount of the ideas 

coming from outside of the organization boarders. 

The analysis of company-customer relationship identifies a tendency to more close 

cooperation and transformation of roles towards more active and empowered customer. At the 

same time, the interaction between company and customer domain is becoming more dynamic 

and influential on participating parties and company’s offering. Enhanced by technological 

improvements the recent trend in development of company-customer relationships is a wider 

implementation of collaborative innovation. Besides being active, the customers are becoming 

equal and stand on the same level as the company or even going beyond and fully create the 

product in cooperation with other users. This approach seems to be the most promising and 

needs to be characterized in more detail.   

3.6. The levels of collaborative innovation  

Lee at al. (2012) defines the term of “co-innovation” as an innovation model based on the 

platform where “internal, external, collaborative, co-creative ideas can be converged to create 

organizational shared value” (p. 818). Based on this idea it is possible to differentiate the 

levels where the collaboration is taking place (see figure 9). When moving from the core to 

periphery the degree of collaboration openness is increasing together with the number of 

involved parties and degree of communication in the system.  

Internal level of collaboration determines collaboration between various company 

departments, units or / and subsidiaries representing different functions in cross-functional 

teams or project teams. Jonson and Filippini (2009) find out that this form of integration has a 

direct impact on company’s innovation capabilities but no direct influence on shortening the 

development time or increasing revenues and profit. However, the most effective way is 

integration of such external parties as customers and suppliers in value creation process. It 

results in decrease of waste and re-work leading to faster development-to-market times 

together with strengthening innovation capabilities. Brem and Viardot (2013) notice that 

implementation of internal collaboration can be a challenging task due to distant proximity of 

participants, cultural and mentality differences or inefficient organizational system.  
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Brem and Viardot (2013) determine ecological collaboration as “a community of participants 

who assemble to meet their needs, and who can influence and be influenced be their 

environment” (p. 17). Illustrative example of ecological collaboration belongs to Apple, Inc. 

that managed to build an environment around iPhone product involving users, application 

developers, iTune site which is a collaboration of musicians, publishers and content producers 

and supported and interconnected with other Apple devices. This eco-infrastructure has strong 

competitive advantage bringing the value not only for the company, but for all the participants 

including business and consumers. 

Moving from one level of collaboration to another the complexity of interaction and number 

of participants is increasing; however, every following level is able to bring more benefits 

than the previous one. Companies implementing collaborative approach in their business 

strategy are able to decrease the risks and costs due to share them between the participants; 

shorten time to market; combine the resources; develop innovative solutions due to better 

customer understanding and open new markets opportunities (Von Stamm, 2004; Dervojeda, 

et al., 2014). 

3.7. The motives of collaboration 

Ability to successfully manage co-creation process largely depends on understanding the 

stimuli of all the participants which drives the motivation to co-create. Knowledge about 

incentives and expectation of the parties enables mutual learning, helps in maintaining 

continuous interactions and allows utilization of full co-creation potential. Due to a wide 

spectrum of stimuli motivating participant to collaborate it’s worth dividing them into groups. 

Generally, variety of motivations can be associated with stimuli based on individual, 

community and organizational level with increasing value and complexity of expectations 

(see figure 10). Roberts et al. (2014) attribute motivations to egocentric, altruistic and 

opportunity / goal groups.  
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The last group of “opportunity and goal motives” explains the intention to collaborate directly 

with a company by having impact on product development, gaining an opportunity for carrier 

advancement and getting financial rewards which determine the payoff from co-creation 

activity (Zwass, 2010). These motives appear to be largely economic and opportunity and 

goal based (Roberts, et al., 2014). In this case, company has a strong influence on 

collaboration development and customer motivation due to taking customer ideas into account 

and probably implements them into new or existing products. 

Presented classification of customer motives can be used as a base for making decision about 

when to involve customer in collaboration. Van de Mortel (2010) suggests that if monetary 

motive is the dominant one than the consumer should be involved in the testing of new 

products, whereas consumers driven by curiosity and egocentric interest are suitable for idea 

generation. 

3.8. Determinants of success  

In order co-creation process to be successful and bring the benefits for all the participants it is 

worth determining the requirements for this process. Based on research done on thirty co-

creation projects Gouillart (2014) has identified that combination or use of all the following 

elements is able to make co-creation extremely successful: 

- Building community inside or outside the organization. 

- Communication platform providing a base for discussion and generation of ideas. 

- Development and maintaining of continuous broad, frequent and cost-effective 

interactions between the stakeholders. 

- Personalized experience. 

- Economic value. 

Although these elements are extremely essential they are not enough to make co-creation 

powerful. Idl et al. (2013) underline fundamental role of true motivation and willingness to 

co-create in success of customer engagement process. This motivation is a vital component of 

creativity which drives the interest. Another significant requirement is related to the focus on 

people, mutual commitment and trust inside the company and between the company and 

customer which leads to successful innovations and new business opportunities (Idl, et al., 

2013; Jääskeläinen, et al., 2013; Prahalad & Ramaswamy, 2004). Thus, there is a need for 
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more open communication, ability to listen, act and provide a feedback (Dervojeda, et al., 

2014).  

Prahalad and Ramaswamy (2004) pay attention to the key role of senior leadership as an 

important enabler of organizational linkages between the employees (internal co-creation), 

customer (community co-creation) and partner (network co-creation). Furthermore, leaders 

must adopt a strategy involving engagement of multiple constituencies in the interactive 

resolution of complex issues and encouragement of continuous co-creation across a wide 

spectrum of themes and supporting initiatives. An organizational capacity to learn, nurture, 

share and co-create knowledge across traditional boundaries is needed for any company with 

ambitions to become a co-creative enterprise. Within corporations, the challenge is to push the 

managers out of their comfort zones and into the zone of new opportunities which are offered 

by co-creation which is the future of strategy and innovation (Ramaswamy & Ozcan, 2013).  

Rometty (2007) argues that differentiation of team members and their background and fields 

of expertise is enhancing co-creation process and results in higher probability of innovation 

emergence. The process should be supported or facilitated with a help of modern 

technologies. Moreover, the flow of interaction should be able to break the limits, for 

instance, geographical, cultural or language. Von Stamm (2004) adds that the direction of 

collaboration, benefits, rules of engagement, managing of expectations and conflicts of co-

creation activity should be stated clearly and well-communicated among the participants. The 

rules and conditions should provide a win-win situation for all the parties and be supported by 

senior management of the company.  

In business-to-business context it is important to maintain the interactions between the 

managers on cross-functional and cross-firm levels. However, managing complex 

multifunctional and quite often international collaboration can be challenging. Financial value 

for the stakeholders should be clearly demonstrated (Lambert & Enz, 2012). Costs and 

benefits associated with value co-creation need to be thoroughly considered and lead to 

increase of mutual competitiveness (Jääskeläinen, et al., 2013). 

3.9.Co-creation potential outcomes  

Maintained and powerful co-creation process is able to make a great contribution to all the 

parties. The wide spectrum of advantages identified in existing literature can be classified into 
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monetary and non-monetary benefits. Monetary benefits include economical outcomes and 

have direct influence on financial results while non-monetary advantages do not lead to those. 

Within monetary group of benefits it’s further possible to distinguish such subcategories as 

revenue-generating capacity and cost effects (Grönroos, 2011). Revenue generating capacity 

can be expressed by enhanced company growth, improved product quality and product 

performance assisted by early warnings of potential problems (Hoyer, et al., 2014); decreased 

time to market (Dervojeda, et al., 2014; Vivek, et al., 2012; Menguc, et al., 2014; Rometty, 

2007; Siguaw, et al., 2014); entering new markets and attracting new customers (Vivek, et al., 

2012) as well as improved process operation and better performance (Ind, et al., 2013). Cost 

effects are associated with cost reductions and lead to increased profits (Menguc, et al., 2014; 

Rometty, 2007; Siguaw, et al., 2014; Ind, et al., 2013). Hoyer et al. (2014) emphasize the fact 

that co-creation is bringing the savings of marketing costs and improves financial 

performance. Grönroos (2011) adds that operative and / or administrative costs can be also 

lowered. It was found out that companies utilizing customer collaboration strategy and 

investing in these relations achieve higher profitability (Svendsen, et al., 2011). 

Non-monetary benefits lead to positive effects on perception like increased commitment, trust 

and comfort of the interaction and inflow of new knowledge (Grönroos, 2011). For 

knowledge intensive companies like engineering ones customer collaboration represents a 

great opportunity to development new scientific and technological knowledge (McKelvey, et 

al., 2014).  Moreover, interaction with customers being less costly and easier compared to 

other methods of acquiring provides an access to valuable information about competitors and 

their offerings (Svendsen, et al., 2011). Von Stamm (2004) underlines that collaboration with 

customers extends business boundaries and brings new body of knowledge. Close 

collaboration bridges the gap between the customer and company through mutual learning 

which provides an access to customer information and opens new insights to the market 

opportunities (Sigua, et al., 2014). Menguc et al. (2014) add that indirect impact of co-

creation activity is seen in increased competitiveness and developed innovative capabilities. 

Furthermore, indirect benefits are clearly seen in growth of customer satisfaction which 

influence on the degree of loyalty to the company, positive word-of-mouth and brand power 

(Dervojeda, et al., 2014; Rometty, 2007). Customer engagement has significant implications 

for marketing and branding (Vivek, et al., 2012). In creative settings it also allows the 

customers to express themselves, contribute to their creativity and socialize (Ind, et al., 2013). 
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Jääskeläinen et al. (2013) highlight that company should be able to find new resources and 

create them over the time. In this case, it’s clearly seen that customer-company cooperation is 

of a great importance for sustainable competitive advantage for all the parties. 

However, it is worth taking into account that co-creation activities are also associated with 

negative consequences and risks. Hoyer et al. (2014) point out that during ideation and 

product development stage there is a challenge to recognize potentially successful ideas and 

manage customer expectations and relationships. In its turn, commercialization and post lunch 

phase might create an obstacle of managing negative word-of-mouth in case of failure or risks 

associated with increasing complexity and difficulty to maintain relationships. According to 

Von Stamm (2004), collaboration is a strategic weapon in innovation armory having the main 

challenge in managing interpersonal issues like the lack of trust, fairness, support, clarity in 

goals and outcomes. Håkanson and Erikson (1993) see another difficulty for co-creation 

project in synchronization of activities and resistance towards change. In addition, there is a 

risk of overdependence on other party and need for new management skills and styles 

(Humphreys, et al., 2009). 

The research of Weber and Van der Laan (2014) proves that organizations which co-create 

with their customers benefit from this perceiving better success, increase in their business 

reputation, and improved organizational capabilities. Companies undertaking co-creation 

activities also report about positive change in their financial results. However, being a 

powerful tool co-creation is also a risky activity leading to greater dissatisfaction in case of 

failure (Heidenreich, et al., 2014). Thus, the success of modern companies depends on ability 

to leverage co-creation as a tool for sustainable competitive advantage.  
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4. COAL PREPARATION TECHNOLOGY  

The purpose of this chapter is to give an idea about coal preparation and dewatering 

technology and explain how they are related to the quality of the end product and its 

properties. General overview of coal preparation process with an emphasis on dewatering of 

fine coal and tailings is followed by the description of applied technology and equipment. 

Outotec dewatering solutions are given at the end of the chapter. 

4.1.  Coal and its quality 

Coal is combustible sedimentary rock of plant origin consisting of organic material, mineral 

admixture and water. Visual representation of coal composition is given in appendix 2. 

Usually it has clear layering or banding which accounts for its splitting into blocks or tabular 

masses (Rosugol, 2014). Being similar to oil and gas, coal has been formed during the process 

of slow degradation under the action of the geological and biological factors (Chastuknin & 

Chastuknin, 1989). Applications of coal use are versatile. Based on statistics of World Coal 

Association (2014) 30% of global primary energy needs and 42% of world’s electricity needs 

are provided by coal. However, it is also used for chemical and metallurgical purposes as well 

as cement manufacturing. In contrast to ore, which is represented by the mixture of 

components extracted via mineral processing, coal is always found and mined with inorganic 

admixtures (impurities) which form the clinker when the coal is burned (Sanders, 2007). 

Coal quality is defined by a set of properties that influence its potential use. Practical coal 

utility, in its turn, determines coal commercial value (Thomas, 2002). Coal as a product needs 

to have certain characteristics which are based on the following criteria: 

- Degree of coal combustibility (calorific value) - determines the amount of energy 

produced when burning. Calorific value mainly depends on the carbon content which is 

increasing with the age of coal. Although hydrogen content is small it also increases coal 

combustibility due to a higher heating value than carbon. (Speight, 2013)  

- Total moisture content - defines the total moisture for commercial transaction, 

transportation and shipping purposes. In winter high moisture content provides coal freezing 

and defines the difficulty to discharge it from the transportation means. Total moisture content 

consists of surface (free) and “air dried” moisture. Free moisture can be removed during coal 

preparation process and “air dried” moisture being possibly removed via thermal drying 
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depends on the degree of coalification (Sanders, 2007). The older the coal is, the less moisture 

it contains. Peat being the youngest coal contains 30-40% of moisture, brown coal – from 10 

to 30%, hard coals - less than 10% and anthracite - 1,2 rarely up to 4% (Turchenko, 1995). 

- Mineral content is comprised by ash and volatile matter. Ash content is defined as a 

mixture of minerals, remaining after complete combustion. These mineral contaminants may 

have internal origin, associated with coal formation, or external, related to ash coming from 

the mining process. Mineral component gives an extra weight which increases the cost of 

transportation and storage. High ash content results in low heating value for thermal coal and 

decreases the sintering and coking capacity for coking coal. (Rosugol, 2014)  

- Volatile matter is percentage loss in weight of coal liberated at high temperature in the 

absence of air. It consists of chemical substances and mixtures of which coal is formed. From 

one hand, volatile matter results in smoky flame causing environmental pollution. Such coals 

are not suitable for heat generation but fit for production of coal gas with possible recovery of 

by-products. On the other hand, if volatile matter is lower than 14% coal has no coking 

capacity. (Vermani & Narula, 2005) 

- Although sulfur content is low in comparison with carbon, oxygen or hydrogen it’s 

one of the most undesirable coal impurities. Sulfur causes environmental pollution and acid 

rains. In steel production, it significantly increases coke consumption in the blast furnace 

leading to additional usage of fluxes (Speight, 2013). Such coal is not even recommended for 

thermal generation due to enhancement of corrosion in the boiler (Osborne, 2013). 

- Phosphorus content in coal is also small; however, it’s another destructive admixture 

which creates great obstacles in metal production process. Even a small concentration of 

phosphorus significantly deteriorates the quality of the metal causing brittleness. (Bragina, 

2011) 

Relative levels of sulfur, oxygen and ash-forming substances determine the quality grade of 

coal. More demanding and expensive high-grade coal has a greater carbon content and thus 

greater calorific value containing less sulfur and ash - forming substances than the low-grade 

one. Coal quality also depends on the origin and may vary from one coal basin to another. 

However, it can be improved during preparation process and / or blending with other coals to 

achieve the saleable product (Thomas, 2002). High-grade coal is more valuable and thus is 

more competitive and expensive in global markets.  
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6900kcal/kg on the dry ash-free basis. The carbon content varies from 78,5 % to 90 % which 

determines higher calorific value than in brown coal. In Russia, hard coals are divided into the 

grades based on the yield of volatile shown on a table 11. It is important that resented 

classification is not strict and may vary depending on the coal basin. 

Table 11. The classification of hard coal (GOST 25543-88). 

Coal grade Abbreviation Yield of volatile 
matter 

on dry ash-fee basis 

 Composition, % Calorific 
value, 

Kcal / kg 
C H N O S 

Long flame coal D >  37% 78,5 5,6 2,3 13,3 0,3 5940 

Gas coal G >  37% 82,4 5,8 2,6 8,7 0,5 6420 

Fat coal ZH 27 – 37 % 85,0 5,6 2,5 6,3 0,6 6330 

Gas fat coal GZh 32 – 40% 85,0 5,8 2,5 6,5 0,2 6400 

Coking fat coal KZH 18 – 27% 88,0 4,8 2,2 4,5 0,5 6570 

Coking coal K 18 – 27% 88,0 4,9 2,2 4,6 0,3 6590 

Lean sintering coal OS 14 – 24% 90,5 4,2 2,0 4,6 0,7 6900 

Weakly sintering 
coal 

SS 17 – 37% 86,2 4,7 2,1 6,5 0,5 6440 

Lean coal T 9 – 17% 87,9 4,4 2,0 5,0 0,7 6300 

 

Generally, all the coal grades can be attributed to the following groups based on application 

(GOST 25543-88):  

- Production of synthetic liquid fuel: “D”, “G”, “GZh”;  

- Agglomeration of ores: “T”, “A”; 

- Production of absorbent carbon: “SS”, “T”; 

- Coking: “G”, “Zh”, “GZh”, “K”, “KZh”, “OS”, “SS”;  

- Energy generation: “SS”, “T”, “B”, “OS”; 

- Heat generation: “D”, “B”, “G”, “SS”, “T”, “A”. 

Anthracite (“A”) being characterized by high density and brilliance is deep-heated due to the 

highest degree of coalification. Comprising from 95% to 97% of carbon it is used as a solid 

high-energy fuel with calorific value of 7800-8350 kcal/kg; however, anthracite is poorly 

flammable (Chastuknin & Chastuknin, 1989). Before 1980 it was mainly used for energy 

generation and later for ferrous and non-ferrous metallurgical purposes as a natural substitute 

of coke and production of adsorbent, electrode and electro corundum (Osborne, 1994).  
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4.3.Coal preparation process 

Technical and commercial value of coal is defined by the amount of combustible material that 

it contains. Coal mined from the ground termed as “run-of-mine” (ROM) coal contains 

impurities and is represented by a mixture of multiple size particles and, thus, has low 

commercial value. The treatment of ROM coal known as coal preparation, coal washing or 

coal beneficiation (The Coal Resource, 2009). This process aims to increase coal quality and 

heating value via lowering or removing of inert material and usually results into three 

components (Bragina, 2011): 

- concentrate which is low-ash and low-sulfur product; 

- middlings (energy fuel) intermediate material which has high ash content; 

- tailings. 

The basic idea of coal preparation process is represented on a figure 13. Beneficiation flow is 

comprised by series of unit operations interconnected by a material handling system which 

transports the slurry (Albrecht, 2014).  

 

Figure 13. The concept of coal preparation process. 
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The technological process of coal washing can be split up into the following operations 

(Albrecht, 2014): 

1. Comminution. Raw coal is crushed into the particles of appropriate size in order 

preparation equipment to be able to process them. Crushing can be an independent process, 

for example, in crushing-sorting plants (Egorov, et al., 2006) or represent the first step in 

preparation process helping to get rid of mineral matter and facilitating further operations.  

2. Sizing. The target of this step is to divide raw coal into different fractions according to 

the size of particles. Normally it is accomplished on screens to separate bulk from finer 

material. After sizing preparation process goes individually for classified fractions.   

3. Concentration. This is a heart of coal preparation process where actual purification 

occurs and concentrate is separated from the tailings. Concentration methods used for coal 

applications can be classified into gravity methods (wet and dry preparation), flotation and 

magnetic separation.  

Gravity methods (hydraulic) are based on difference in density of concentrate and mineral 

matter. Most common hydraulic methods are (Egorov, at al., 2006): 

- jigging - separation on grid-plate in vertically pulsating water flow. Particles with high 

density are concentrated under grid-plate when lower density fractions stay above the grid-

plate and are flowed away; 

- dense media separation - separation under force of gravity or centrifugal force realized 

in mineral suspensions. The density of such media is intermediate which facilitates sinking of 

dense fractions and floating of lighter ones; 

- preparation on inclined panes – separation method which uses gravity, friction, water 

flow and water resistance forces to separate fine fractions. 

Approximately 50% of totally prepared coal undergo jigging which makes it the most popular 

separation method. Though, the limitation of jigging is processing only coarse coal. Dense 

media separation is the second popular preparation method targeting to process fine coal 

fractions. It is usually applied for coal containing over 35% of mineral matter providing high 

separation quality and minimum losses. Often hydro cyclones are used for this purpose. 

(Turchenko, 1995) 
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Preparation on inclined panes is mainly done in spiral separators or table concentrators. Under 

influence of previously mentioned forces upper part of water flow contains low density 

fraction and moves it away when high dense media slides on the bottom. (Suslina, 2012)  

Wet gravity methods increase moisture content (“free moisture”) and require further 

dewatering. Dry (pneumatic) separation which is done in pulsating air flow does not influence 

on moisture content. However, the main limitation of this method is difficulty in dust 

collection. (Klein & Vakhonina, 2011) 

Flotation separation utilizes the difference in water-affinity. It is common method to separate 

fine fractions smaller than 0,5 mm. For coal application is used froth flotation where 

hydrophilous particles (mineral matter) sink and hydrophobic fraction (fine coal concentrate) 

sticks to the air bubbles and floats. (Egorov, et al., 2006) 

4. Dewatering. This step aims to remove free moisture from coal and reclaim water back 

to the process. The amount of free moisture directly correlates to the size of processed 

particles: fine coal has larger surface area and thus contains more “free” moisture. Dewatering 

of large coal fractions is not demanding and done on screens. Smaller fractions of coal 

concentrate are usually dewatered in centrifuges or vacuum filters. Coal tailings treatment 

depends on water loop circulation. (Suslina, 2012) 

In open-loop tailings are discharged to the tailing ponds in thickened state or without any 

treatment. Nowadays environmental restrictions are forcing coal producers to introduce or 

adjust the process towards closed water loop circulation. It aims to re-use the water to the 

process via more effective dewatering and clarification. In closed loop tailings are firstly 

thickened to remove most of fine solids from the process water. Then thickener overflow is 

pumped back to the preparation process and underflow is filtered and then transported to the 

tailings disposal area. (Laskowski, 2001) 

5. Thermal drying can be considered as an optional part of dewatering process. In Russia 

mainly old preparation plants utilize this operation in dewatering process. It is efficient but 

expensive treatment. New plants normally eliminate thermal drying from technology process 

which raises the requirements for other operations. The reason is that without thermal drying 

other processes, machines and equipment have to work more efficiently to provide low 

moisture content. 
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6. Briquetting (optional). Briquetting is typically applied for the brown coals which are 

widely spread in Russia. Brown coals are fragile and thus are difficult to burn because the 

fraction easily falls down between the grate furnaces. Briquetting can be described as a 

process of making coal briquettes out of small coal residues with a help of pressure. 

Depending on coal briquetting can be realized with a help of binders and 80 MPa pressure 

(fine coals, tailings or anthracite) or without the binders if the pressure exceeds 80 MPa 

(brown coals) (Egorov, et al., 2006). The bits and pieces left after briquetting are collected 

and returned back to the process. The briquettes are used as a fuel for industrial and household 

needs and for semi coking (Speight, 1994).  

Technology methods and utilized equipment may vary from one preparation plant to another. 

Typically coal preparation plant is designed to process particular coal ranks and grades with a 

certain predefined feed characteristics. 

4.4. Coal washability 

Various circuits are used for coal processing depending on the ease of preparation. As has 

been already said, coal preparation results in such products as concentrate, middlings and 

tailings. Thus, the ease of preparation is determined by coal washability which states for coal 

property to be separated into mentioned components (Klein & Vakhonina, 2011). Analytical 

and graphical methods are applied to define coal washability. Analytical method is based on 

ratio between the middlings and concentrate and is regulated by the state standard (GOST). It 

distinguishes 4 preparation categories shown on a table 13. Graphical method is based on 

float and sink laboratory analysis and aims to visually represent degree of coal preparation on 

washability curves (see appendix 3). These curves show the potentially possible yield of clean 

coal after preparation (Bise, 2013). 

Table 13. Categories of coal preparation (GOST 10100-84).   

Category Ease of preparation Content of middlings 

I Simple less than 5% 

II Moderately difficult 5 – 10%  

III Difficult  10-15%  

IV Very difficult  over 15% 

Easy to prepare coals are clearly separated leaving the impurities in the discard product. 

Difficult to prepare coal categories show gradual change from coal to rejects and highlight the 

full spectrum of low ash coal, middlings and high ash discard (Sanders, 2007). The examples 
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of flow sheets representing preparation of coal of different categories can be found in 

appendices 4 - 5.  

The advantage of preparing “easy” coal is opportunity to utilize dry methods. Thus, 

preparation technology and equipment are simple and have high efficiency. In this case, entire 

process eliminates the use of liquids and does not influence on coal moisture content. As a 

result, process does not need dewatering or thermal drying. On the other hand, presented 

process is not able to prepare fine coal fractions which need wet methods. All the other coal 

preparation categories require complex technology circuits and demanding equipment. In this 

case, preparation process is based on wet gravity methods or flotation providing an advantage 

of handling all coal fractions even the fine ones. It results in greater efficiency and high 

product yield facing the need for efficient dewatering and water circulation. 

4.5. The reasons of fine coal and tailings dewatering  

In Russia, coal particle size distribution can be generally categorized into coarse, small and 

fine coal; however, the range of sizes is defined by preparation plant. Depending on the 

utilized preparation methods fine fraction size usually starts from less than 2 mm. As a rule, 

all preparation processes involve the use of water as a medium for separation and 

transportation within the plant, thus, increasing the moisture. This coal moisture has the 

following negative impacts (Suslina, 2012): 

- reduction of thermal value; 

- decrease in efficiency of coking process; 

- extra transportation and storage expenses; 

- freeze of particles in winter time. 

Handling of fine coal is associated with technical, marketing and financial challenges that 

should be taken into account. Technical issue is closely related to efficiency of preparation 

which rapidly decreases with a size of fraction. Marketing issue is associated with dust 

generation of dry fine coal or difficulty for transportation and unloading the wet fine coal. 

Furthermore, financial issue should considered due to the reason that cost of preparation is 

inversely proportional to the fraction size: in case of no special value like coking property the 

fines are often discarded or sold in untreated form. (Sanders, 2007)  
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Both economic and practical considerations are forcing towards moisture minimization by a 

predetermined level after processing and before dispatch from the preparation plant. In Russia 

these norms are also regulated by GOST 11014-81 which determines 9% and 7% of 

concentrate moisture in summer and winter correspondingly. Dewatering of fine coal and 

tailings can be utilized via thickening, centrifuging and filtration. An overview of these 

methods and used equipment is represented on a table 14. The choice in favor of particular 

method depends on feed composition, its particles size distribution; concentration of solids in 

feed and requirements for cake moisture (Suslina, 2012). 

Table 14. Overview of dewatering technologies (adapted from Cheremisinoff, 1998; 

Osborne, 2013). 

Dewatering 
method 

Equipment Solids 
capture 

Product 
moisture 

Application Limitation Relative 
costs 

Thickening Thickener 55-65% 45-55% Coal tailings Least effective dewatering 
method 

Low to 
medium 

Filtration Belt presses 85-95% 25-45%  
 
 
 
 

Ultrafine coal 
and tailings 

Performance highly depends 
on the characteristics of 

feed. Belts can be deteriorate 
quickly in presence of 

abrasive material. 

Medium 

Pressure 
filtration 

up to 
98% 

14-32% Costly and energy intensive. 
Replacement of filter cloth is 

time consuming. 

High 

Vacuum 
filtration 

88-95% 20-32% Fine coal 
(flotation 

concentrate) 

Energy intensive High 

Centrifuging Solid-bowl 
centrifuge  

90-98% 30-45% Fine coal Scroll is a subject to 
abrasion 

Medium 
to high 

Basket 
centrifuge 

80-98% 16-27% Fine coal 
(flotation 

concentrate) 

Unit can’t operate 
continuously without 

complex control 

Medium 
to high 

4.6. Dewatering of tailings 

Water used for coal preparation accumulates great amount of fine fraction which exists in 

suspended state contaminating industrial water. Due to increasing environmental pressure 

many preparation plants employ industrial water cleaning and tailings disposal.  

4.6.1. Thickening 

Thickening is a process of solid - liquid separation occurring as a result of settling of solid 

particles by gravity. Thickening results in disintegration of two phases: liquid phase 

containing minimal solids (overflow) and solid phase containing minimal liquid (underflow). 



71 

 

 
 

Thickener feed mainly comes from flotation, spiral separators, centrifuging or more rarely 

from screen underflow. Thickening is aiming to achieve the following goals (Azam, 2004): 

- reclaim water back to the process; 

- maximize the content of solids captured; 

- minimize potential for reclamination; 

- produce material for mine backfilling; 

- balance water consumption in preparation process. 

Typically applied conventional thickener illustrated on a figure 14 represents concrete or 

metal tank with sloping elements. The diameter varies from 2 – 25 m (for central drive 

thickeners) to 15 -200 m (for peripheral drive ones) (Turchenko, 1995). The feed is directed 

into a feeder tube in a central part of the thickener. Heavy particles settle down and then 

moved by the frame into hopper and discharged through a conduit. The liquid phase with 

minor solids overflows across the weir in the annular trough and is removed. Thickened 

product contains 20 - 30 % of solids. For intensification of the process coagulants and 

flocculants are introduced into the slurry. Under the influence of these substances particles 

start forming the aggregates (flocs) which settle down at a greater rate than the single particle.  

 

 

a)         b) 

Figure 14.  Thickener’s design: a) conventional; b) high-rate (Rushton, et al., 2000, 

p.266). 
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In contrast to conventional thickener such modifications as high rate and Lamella thickeners 

have been designed to provide higher settling rate and occupy less space. High rate thickener 

depicted on a figure 14 b is very similar to conventional one. It pays special attention to 

careful introduction of flocculant to the feedwell and further mixing of flocculated suspension 

with slurry (Rushton, et al., 2000). The design of feedwell provides good dispersion of the 

flocculants in the feed and allows transportation of flocculated mass into the settling zone 

without destruction of newly formed flocs (Yang, 2005). The main competitive advantage of 

high rate thickener is reduced time for flocs’ formation and higher settling rate.  

Lamella thickener represented on a figure 15 consists of inclined rough metal lamels (position 

9). The feed (position 5) is mixed with flocculant (position 4) and formed aggregates captured 

by the rough lamels are accumulated in a bunker (position 7). Vibrating generator (position 8) 

provides intensification of the process. Clarified overflow (position 10) is pumped out. 

 

Figure 15. Lamella thickener (Suslina, 2012, p. 175). 

Efficiency of thickening process depends on the size of particles in slurry, concentration of 

solids in feed, feed temperature and efficiency of flocculant process. Usually, thickening 

results in decrease of 40-50% of moisture. (Suslina, 2012) 

4.6.2. Filtration 

Filtration of tailings is an optional stage of dewatering process and depends on the water loop 

circulation. Plants utilizing closed water loop design do tailings dewatering on belt presses or 

filter presses. Belt presses are schematically depicted on a figure 16.  
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Filter presses depicted on a figure 17 are classified into chamber and membrane filter presses. 

Chamber filter presses consist of frame and attached to it plates covered with filter cloths. 

Slurry is pumped under pressure into the chambers for initial filtration and compaction. Then 

filter plates are compressed together squeezing clear filtrate through a tube and pressing the 

cake between the filter plates. Cake is further discharged by gravity or mechanical force when 

filter plates are opened. Different designs allow automatic cake removal, for example, via air 

blowing or moving filter cloth. (Cheremisinoff, 1998) 

Membrane chamber filter presses (figure 17 a) is a modification of chamber ones which is 

equipped with rubber membranes or diaphragm for squeezing the cake by mechanical 

pressure in between filling and air-blowing. The benefit of membrane function is reduction of 

pressure and cycle time. However, membrane filter presses are more expensive and 

complicated in design in comparison with chamber filter presses and, thus, require 

performance advantage. (Cheremisinoff, 1998) 

Tower filter presses have horizontally oriented filter plates with endless filter cloth serving 

also as conveyor for cake discharge (figure 17 b). Although filtration usually takes place 

mainly on upward facing part of filter cloth there are modifications of double-sided where 

filtration is done on both sides. The disadvantage of high capital costs can be compensated by 

low operational costs such as less labor costs and longer cloth use. 

4.7. Dewatering of fine coal  

Dewatering of fine coal fraction utilizes centrifuges and filters. More specifically common 

types of equipment are depicted and discussed in the following subchapters. 

4.7.1. Centrifuging 

Centrifugation is dewatering of fine fraction under the influence of centrifugal forces. The 

basic design of centrifuge is depicted on a figure 18. Further modifications are derived based 

on the facilitating forces.  
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Although all the filters have different structure, the process steps of filtration are the same 

(Veal, 2008): 

- Cake formation - slurry particles hit the surface of the filter and are gradually transformed 

into the cake. This step is characterized by removing water from the cake. 

- Air drying - water and air go through the cake so cake moisture is gradually decreasing. 

- Cake discharge - partially dewatered product is removed from the machine. 

- Washing the filter cloth - the main goal is to prevent the filter pores from blocking. 

Vacuum filters utilize drum, disc and horizontal design. Vacuum drum filter is a drum 

covered with a filter cloth. This drum is divided into several zones illustrated on a figure 19 a. 

These compartments are connected to the vacuum pump. During drum rotation in the slurry 

bath, immersed part of the filter is put under the vacuum and stays under suction forming a 

cake of solids on the filter cloth. When the drum comes out of the slurry bath the suction still 

continues following by air drying. Suction is turned off as soon as cake reaches the discharge 

zone.  

 

a)                                                                b) 

Figure 19. Vacuum filters: a) drum filter (Sanders 2007, p.361); b) disc filter (Rao, 2011, 

p.133). 

Vacuum disc filter design depicted on a figure 19 b consists of discs covered with a filter 

cloth and party placed in a bowl with flotation concentrate. Each disc is divided into several 

sectors each of them passing through the vacuum areas during disc rotation. Cake formation is 

realized in vacuum area and is further air dried and discharged. Efficiency and capacity of 

filter can be improved with an introduction of flocculants. However, mineral content of feed 
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4.8. Overview of Outotec dewatering solutions 

To address the challenges of coal treatment Outotec provides a wide range of dewatering 

solutions comprising filtration and thickening of fine coal and tailings 

a     
b  

 

c  

 

d  

 

e            f  

Figure 22. Outotec filters (Outotec, 2014). 
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Pressure filter (PF) 

Outotec PF is a tower pressure filter or vertical presses shown on a figure 22 a are used to 

dewater fine fractions or solids for which vacuum filtration is ineffective (Wakeman & 

Tarleton, 2005). These filters are similar to membrane filter presses but the plates are placed 

horizontally. Currently Outotec has the largest pressure filter in the market providing 

maximum filtration area of 252m2. Filter cloth is not limited by plates but is zig-zag moving 

between them in a closed loop serving as a conveyor. Pressure filters are fully automated and 

safety in operation. In general they are able to reach lower cake moisture with high filtration 

rate per filtration building floor area and capacity of 300 t/h. (Outotec, 2014)  

Filter press (FP) and Fast Opening Filter Presses (FFP) 

Outotec Larox filter presses and fast opening filter presses illustrated on a figure 22 b are 

widely used in mining and metallurgical operations, where the trend towards finer grinding in 

concentrators and stricter requirements towards tailings disposal have resulted in more 

difficult dewatering, requiring an increased use of pressure filtration. The Larox FP and FFP 

are designed to achieve the lowest cake moisture possible at the highest unit capacity. Key 

advantages of FP and FFP filter include (Outotec, 2014): 

- low cake moisture for fine and ultra fine coal and coal tailings; 

- adaptable to unsteady process conditions; 

- ease in installation, operation and maintenance; 

- semi or fully automatic operation; 

- lower energy consumption during cake drying. 

Horizontal Belt Filters product line includes two types of horizontal belt filters: 

• „ Reciprocating Tray (RT-GT) 

This filter (figure 22 c) offers multi-step processing in a single unit. The processing 

capabilities include cake washing in either co-current or counter-current modes and enhanced 

dewatering through cake vibration, mechanical compression or thermal drying. It produces 

high purity products at an economic cost combined with low maintenance and operating costs 

as well as low installation cost. The process is fully automated. 
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• „ Rubber belt with side vacuum box (RB-SV)   

Rubber belt vacuum filter (figure 25 d) is available in industrial scale since the 1930’s. 

Although structures and materials have changed over the years, and many suppliers have 

introduced new filter designs, the fundamental operating principle remained unchanged. They 

are still one of the most reliable pieces of equipment in the field of solid liquid separation. 

The key difference of RB-SV filter is that vacuum box is placed on a side in comparison with 

traditional belt filter where vacuum box is in the heart of equipment. This modification 

enables inspection without process shutdown or physical entering into the unit. For the 

applications requiring large filtration area vacuum boxes can be located on both sides of the 

filter to ensure that hydraulic capacity is adequate. The other benefits include improved belt 

lifetimes, low operating costs, proven seal system between the belt and the box, reduced 

downtime and improved safety in operation. 

Capillary Action Disc Filters (CC)  

Outotec ceramic filters (figure 22 e) are used to dewater mineral concentrates and pelletizing 

feed slurries. Traditional filter cloth is replaced by microporous ceramic discs. Capillary 

action draws liquid through the pores which leads to small vacuum pump requirements. Thus, 

energy consumption has been significantly reduced. High filtration rates, absence of filter 

cloth and elimination of thermal drying, continuous cake discharge, clear filtrate and low cake 

moisture supported by low installation and operating costs and high environmental and 

personnel safety protection are the key advantages of CC filter. The units are simple to install 

and easy to operate and maintain. 

Larox® Scheibler Filter (LSF) 

Adsorption filtration used in this filter (figure 22 f) reduces particle concentrations to a level 

of parts per million. LSF filters occupy little space. High flow rates can be consistently 

handled by a single unit simplifying the entire process. Costly filter aids, such as precoat and 

body feed, are unnecessary in the vast majority of applications, which reduces the volume of 

total cake solids disposed in the environment. Low energy consumption is another cost-saving 

benefit, as the adsorption filtration uses very low pumping pressures. Having no moving parts 

the operating costs are typically low. The unique cloth cleaning and cake discharge system 

ensure extended cloth lifetime. Typically the filter is opened periodically to replace a filter 
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cloth. Outotec Larox LSF filter are used in various applications where concentration of solids 

is low and the size of particles is small.  

Double sided (DS) filter 

The construction of Outotec Larox DS filters are similar to PF and is especially suitable for 

filtration of dangerous explosive products, or for all products which require enhanced 

hygienic handling. The unique plate design offers double sided filtration, especially 

advantageous for difficult filtration applications. Filter is useful when handling sticky cakes 

as the cake is only in contact with the filter cloth. The scrapers on both sides of the chamber 

ensure efficient cake discharge. By filtering to both sides of the chamber a thicker filter cake 

is created from two thinner ones. DS filters have unique performance in difficult applications 

and are easy to operate. 

Outotec thickening solutions 

Outotec thickener product line offers full range of products including equipment products and 

control system products. Separation of slurry into liquid and solids is done by utilizing 

flocculation, gravity separation and mechanical raking. 

 

Figure 23. Outotec thickening solutions (Outotec, 2014). 

Outotec High Rate Thickener (figure 23 a) has pioneered thickening and clarifying methods 

around the world representing the following benefits: 

- advantage of flocculation chemistry to dramatically increase settling rates; 

- consistent and high density underflow; 

- control is based on maintaining a constant solids inventory; 

- process automation. 
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Outotec High Compression Thickener (figure 23 b) provides all the benefits of high rate 

thickeners. In addition, it produces higher density underflow than high rate thickener 

(typically from 2 to 6 percentage points more). This kind of thickener is suitable for processes 

where extra dewatering is required. 

Outotec Paste thickeners (figure 23 c) produce a higher density underflow than high 

compression thickeners (typically from 2 to 5 percentage points more). They are capable of 

producing “paste” underflow (yield stress > 200Pa) and can be applied for the processes 

where a high level of dewatering is required such as counter - current decantation, paste 

backfill plants and surface tailings disposal. 

Technology employed in Outotec Thickeners enables higher underflow densities and high 

overflow clarity. It leads to water savings and a reduction in space requirements for tailings 

dams.   
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5. OVERVIEW OF RUSSIAN COAL INDUSTRY   

This chapter aims to provide an insight into Russian coal market analyzing external and 

internal features. External aspects involve description of world coal industry and the place of 

Russian market in a global arena. Internal analysis involves consideration of the state of 

Russian coal industry and identification of the key figures of industry performance and future 

perspectives. Further, the target is to define the market structure with an emphasis on forming 

the profiles of the main coal producers and their investment policy. In addition, the state 

policy expressed in development and innovative cluster programs has been presented at the 

end of the chapter. 

5.1. Key figures of world coal industry  

Based on current rate of coal consumption it has been estimated that coal reserves are enough 

for 200 years of operation in contrast to 30 years of oil and 50 years of natural gas (Bragina, 

2011). Global coal consumption is increasing approximately on 4,5% every year and China 

contributes around 80% to this growth (figure 24). Among major coal consumers are also 

USA, India, Germany, Russia, Japan, South Africa, Poland, Australia and South Korea.  

 

Figure 24. Global (hard and lignite) coal consumption in 2013 (Enerdata, 2014). 

Distribution of world coal consumption by region can be presented on a figure 25 identifying 

Asian region (particularly due to China and India) as the major force driving the world coal 

demand. During the period of 1980 - 2010 global coal consumption has almost doubled while 
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in Asia it increased by over 400% (EIA, 2011). Growth in population and rising per-capita 

coal based electricity generation are the key drivers for these growing economies (IEA, 2012). 

On the other hand, there are countries like USA that are searching for alternatives to coal and 

tend to substitute it with shale gas or develop renewable energy sources (Enerdata, 2014). For 

example, in Ontario province of Canada coal power plants have been completely shut down 

due to negative environmental impact and threat to public health (Grachev & Nekrasov, 

2013). So most probably for those countries where priority is given to ecological issues and 

public health coal consumption will tend to decrease and substituted by other sources of 

energy.   

 

Figure 25. Coal consumption by region 1980 - 2010 (EIA, 2011). 

The list of major coal producers in 2012 presented in a table 15 is again headed by China 

where coal contributes over 80% in country energy generation. China has been the biggest 

coal producer over last three decades and leader of coking coal production. Thus, this country 

is both top consumer and top producer of coal. In 2012 its input in global coal production 

accounted for 47% (Mining Technology, 2014). Russia is taking the 6th place in rating of 

major coal producers occupying the 4th place in coking and 2nd in brown coal production.  
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Table 15. Major coal producers in 2012 (World Coal Association, 2013). 

Rating place Total coal production Coking coal production Brown coal production 

1 China  3549 Mt China 510 Mt Germany 185 Mt 

2 USA 935 Mt Australia 147 Mt Russia 78 Mt 

3 India 595 Mt USA 81 Mt Australia 73 Mt 

4 Indonesia 595 Mt Russia 75 Mt USA 72 Mt 

5 Australia 421 Mt India 47 Mt Turkey 66 Mt 

6 Russia 359 Mt Canada 21 Mt Poland 64 Mt 

7 South Africa 259 Mt Mongolia 21 Mt Greece 62 Mt 

8 Germany  197 Mt Ukraine 18 Mt Czech Republic 43 Mt 

9 Poland 144 Mt Kazakhstan 13 Mt India 43 Mt 

10 Kazakhstan 126 Mt Poland 12 Mt Serbia  38 Mt 

While China is driving development of the global coal trade on the demand side Indonesia has 

become important player on the supply side (see table 16). Indonesian favorable position is 

explained by abundant coal reserves, cost competitiveness, transportation infrastructure, 

availability and proximity to coal importing countries in Asia. Nonetheless, Russia takes the 

3rd position in list of world coal exporters, right after Indonesia and Australia. Approximately 

85% of Russian export is formed by thermal coal and only 15% by coking coal. In contrast, 

Canadian coal export is entirely formed by coking coal as well as in US where it’s having 

around 55% in 2012. 

Table 16. Major coal exporters in 2012 (World Coal Association, 2013). 

№ Country Total of which  Steam coal Coking coal 

1 Indonesia 383 Mt 380 Mt 3 Mt 

2 Australia 301 Mt 159 Mt 142 M 

3 Russia 134 Mt 116 Mt 18 Mt 

4 USA 114 Mt 51 Mt 63 Mt 

5 Columbia 82 Mt 82 Mt 0 Mt 

6 South Africa 74 Mt 74 Mt 0 Mt 

7 Canada 35 Mt 4 Mt 31 Mt 

China and India are driving the flow of import to Asia (table 17). Japanese coal demand was 

also a highlight due to decline in nuclear power generation. Several Japanese coal-fired units 

sidelined by the Fukushima accident restarted operations and others were newly 

commissioned (Mining Weekly Research, 2013). Due to security issues some nuclear plants 

have been shut down in South Korea. However, it did not help to increase the need for import 

as Korea has already been consuming coal at the maximum levels. Import in Japan and South 

Korea is characterized by dominance and growing share of coal imported from Australia than 

from Indonesia.  
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export orientation. Consequently, coal oversupply in global market made coal prices to fall 

down by 30-40% (IEA, 2013). 

5.2. Russian coal reserves 

According to statistics of Russian Ministry of Energy (Minenergo, 2014), country has the 

world’s second largest coal reserves after US (appendix 6) accounting for 101,2 billion tons of 

brown coal, 85,3 billion tons of hard coal (including 39,8 billion tons of coking coal) and 6,8 

billion tons of anthracites. The same statistics reports about 16 coal basins (appendix 7), 129 

coal deposits, 85 mines and 121 open cuts which has become a primary source of employment 

for many regions providing with a job approximately 170 thousand people. Coal preparation 

is done in 59 coal preparation plants including sorting facilities. Although coal deposits are 

spread all over the country they are not equally distributed across Russian territory, so the 

major part lays in Siberia and Far East. Table 18 represents the major coal basins and their 

share of total reserves.  

Table 18. Russian coal reserves according to the basins (Golovin & Malolentev, 2007). 

Region Basin Reserves (%) 

European part All 9,0 

Donetsk 3,0 

Pechora 4,2 

Podmoskovnij 2,0 

Ural All 0,9 

Western All 45,6 

Siberia Kuznetsk 30,3 

Eastern Siberia All 33,4 

Kansko-Achinskij 20,2 

Far East All 10,0 

Others  1,0 

Coal mining in Podmoscovnij Basin has started in 1786. This basin contains significant brown 

coal reserves which were used for heat generation purposes. Production has been virtually 

stopped (Miller, 2010).  

The Donetskii Basin (abbreviated as Donbass) has the longest history of production than any 

other Russian coal basin. It contains 78% of hard coals of all grades and 22% of anthracite. 

These coals contain 15-20% of ash and 2-4% of sulfur and are used for coking and heat 

generation purposes (Miller, 2010). Production is entirely based on underground mining (700 

to 1100 meters depth). The mines are extremely gassy and have high temperatures with 

increasing depth. The basin is formed by 29 mining districts, 20 of which are situated in the 
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Ukraine and 9 in Russia (Lawson, 2002). Donbass is a major energy source for Eastern 

Ukraine (Makeevka, Gorlovka, Donetsk, Lugans, Dnepropetrovsk) and Rostovskaja region of 

Russia (Minenergo, 2014).  

The Kuznetskii Basin (abbreviated as Kuzbass) is situated in Kemerovo region and is major 

coal producer in Russia (Miller, 2010) and one of the largest coal basins in the world 

(Minenergo, 2014). Kuzbass has the entire range of coals which are widely used for 

metallurgical and heating purposes. Coal has high calorific value, low sulfur (0,3 - 0,8%) and 

moderate ash (10 - 22%) content (Osborne, 2013). High coal quality makes Kuzbass the most 

attractive basin in the county which is capable to compete in global markets.  

The Kansko-Achinskij Basin is located next to Kuzbass and is one of the largest brown coal 

basins in the world (Osborne, 2013). Favorable geological conditions, thick coal beds (up to 

90 m) (Minenergo, 2014) and proximity to Trans – Siberian railroad are of particular 

importance there (Lawson, 2002). Medium (6-20%) ash and low (less than 1%) sulfur content 

of brown coal allows its use for energetic purposes without any preparation (Miller, 2010; 

Lawson, 2010). 

The Pechora Basin is situated in the extreme northeast of European part of Russia and is 

comprised by 30 coal deposits located in 7 mining districts.  All coal is mined from 

underground mines with 298 m depth (deeper than in Kuzbass) (Minenergo, 2014). The 

content of ash varies from 10 to 40% and sulfur is usually less than 1,5% (Thomas, 2002). 

The quality of prepared coal is suitable for export to world markets, but there is no efficient 

means of transportation. The Kara Sea which lies nearby stays frozen significant time of the 

year and has no suitable harbors. (Lawson, 2002) 

After Kuzbass Yakutija is the second largest reserve of cokinmg coal. Most (90%) of coking 

coal are located in South Yakutija basin. Significant coal reserves are concentrated in 

Khakasija (Minusinsk basin), Burjatija and Republic of Tyva. (Osborne, 2013) 

To sum up, Russia has rich coal reserves most of which are situated in Western Siberia and 

Far East. Large amount of these reserves is represented by coal of all ranks including rare 

anthracites. Quality of coal varies in different basins but in general can be characterized as 

high due to high calorific value and low ash and sulfur content.  
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Table 19. The structure of Russian coal industry. 

Specialization Owning 

companies 

Management companies Coal basins, deposits 

 

Coal mining 

 
 
 
 
 
 

OJSC “SUEK” 

OJSC “Razrez Tungujskij” Olon’ – Shibirskoje 
deposit 

 

Z
ab

aj
k

al
sk

ij
 

re
g

io
n
 

LLC “Chitsugol’ ” Tataurovskoje 
deposit 

OJSC “Kharanorskoje” Kharanorskij 
deposit 

OJSC “Razrez Izikhskij”  
Minusinskij LLC “Vostochno-Bejskij 

razrez” 

LLC “SUEK-Khakasija” 

OJSC “Urgalugol’ ” Bureinskij 

OJSC “Primorskugol’ ” Razdol’nenskij 

LLC “SUEK- Krasnojarsk” Kansko-Achinskij 

LLC “SUEK-Kuzbass”  
 
 

Kuznetskij 

 
OJSC holding 
“SDS-Ugol’ ” 

CJSC “Chernigovez” 

CJSC “Listvjazhnaja” 

OJSC “Prokop’evsk ugol’ 

OJSC 
“Zarechnaja” 

OJSC “Shakhta Zarechnaja” 

OJSC “Shakhta 
Alekseevskaja” 

OJSC “Russkij 
Ugol’” 

LLC “Russkij Ugo - 
Kuzbass’” 

LLC “Razrez Stepnoj’” Minusinskij 

LLC “Amurskij Ugol’ ” Rajchikhinskoje Amurskij 
region 

Erkovetskoje 

Energy and coal Evrosibenergo 
PLC 

LLC “Vostsibugol’ ” Irkutskij 

 

Metallurgy 

OJSC “Mechel” LLC “Jakutugol’ ” Juzhnojakutskij 

LLC “Juzhnij kuzbass”  
 
 
 
 
 
 
 

Kuznetskij 
 
 
 

 

OJSC “Uralskaja 
GMK” 

OJSC “Kuzbassrazrezugol’ ” 

“EVRAZ Group” OJSC “Juzhkuzbassugol‘” 

CJSC “Raspadskaja” 

OJSC “Holding 
Sibuglemet” 

OJSC “Mezhdurechje” 

OJSC “Shakhta 
“Polosukhinskaja” 

CJSC “Shakhta 
“Antonovskaja” 

OJSC “Shakhta”Bolshevik”  

OJSC “Ugol’naja kompanija 
“Juzhnaja” 

OJSC “Severstal” OJSC “Vorkuta ugol’ ” Pechorskij 

CJSC “Shakhta 
Vorgashevskaja-2“ 
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Eight companies presented in a table 20 are producing 66% of Russian coal (Minenergo, 

2013). OJSC “SUEK” is a leader in the Russian coal industry taking the 7th place in ranking 

of world mining companies (SUEK, 2013). It contributes 27% in coal production in Russia. 

Coal production of OJSC “Kuzbassrazrezugol’ ” is more than twice lower than in “SUEK”. 

“SDS-Ugol’ ” is the third largest coal producing company. The company process coking coal, 

thermal coal and anthracite (SDS-Ugol, 2014).  

Table 20. Major coal producers. 

Company Coal produced (Mt) 

OJSC “SUEK” 96,5 

OJSC “Kuzbassrazrezugol’ 43,9 

OJSC holding “SDS-Ugol’ 25,7 

LLC “Vostsibugol’ ” 15,7 

LLC “Juzhnij kuzbass” 15,1 

OJSC “Juzhkuzbassugol‘” 12,5 

“Vorkuta ugol’ ” 12,1 

LLC “Jakutugol’ ” 10,0 

 

One interesting feature of Russian coal market is the use of so called management companies 

(Upravljajushaja Kompanija, UK) which don’t own and only run the business (see figure 33). 

The mines report to management companies being owned by an offshore company (Kärnä, 

2007).  

 

Figure 33. The management company structure (Kärnä, 2011, p.26). 
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This structure enables the owners to secure their ownership in case if government has 

ambitions to take over the mine from its Russian owners. In its turn, management companies 

are owned by private individuals and if something goes wrong all the responsibility falls on 

UK. In this case, mine cannot be punished nor confiscated by the state. 

5.4.1. OJSC “SUEK” 

OJSC “SUEK” is one of the leading coal producers of thermal coal in the world and leading 

one in Russia being the main exporter of coal abroad. Company operates in Siberia and Far 

East of Russia. SUEK holding comprises companies involved in coal mining and preparation 

(table 21), power distribution facilities, transportation, trade and service companies, coal 

R&D institute. Developing transportation infrastructure including own sea port Vanino in 

Vladivostok and geographical proximity of operations to Asian market is what distinguishes 

this holding from other competitors. 

Table 21. SUEK coal business (SUEK, 2014). 

Company Location Core business 

OJSC SUEK-Kuzbass Kemerovo region Mining and preparation, deposit development 

OJSC SUEK-
Kraskojarsk 

Krasnojarsk region Mining and preparation, deposit development 

OJSC Primorskugol Vladivostok Mining and preparation of coal and other minerals 

LLC Pravoberezhnoje Uglekamsk Mining of coal and other minerals 

OJSC Tugnujsjij Republic of 
Burjatija 

Mining, preparation and supply of coal and other minerals 
including non-ferrous metals 

LLC SUEK-
Khakassija 

Republic of 
Khakassija 

Exploration and coal mining, utilization of wastes generated by 
mining and related processes 

OJSC Izykhskij Khakassija Mining and preparation of coal and other minerals 

OJSC Urgalugol Khabarovsk Mining and preparation 

OJSC Kharanorskij Zabaikalskij region Exploration, mining and cal processing 

 

Coal consumers of “SUEK” are situated both in domestic market represented by power 

generation plant in Far East and Siberia and abroad in Europe (UK, Germany, Finland, 

Poland, Spain) and Asia (Japan, India, China, South Korea, Taiwan). Strategically important 

for holding is to improve the quality of preparation process and increase capacity of existing 

facilities. “SUEK” is heavily investing in coal development program having spent $ 797 

million in 2013 modernizing equipment and process re-engineering. Moreover, “SUEK” plans 

to invest in construction of new ones in Far East (Khabarovsk) and Republic of Burjatija. In 

addition, holding continues to invest in transportation infrastructure and logistics (SUEK, 

2013).  
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5.4.2. OJSC “SDS” 

Siberian business union abbreviated as “SDS” is a large holding comprising such businesses 

as coal mining and preparation, manufacturing of rail cars, electric motors and mining and 

chemical equipment, heat and power generation, transportation and logistics, media business, 

production of alcoholic beverages, building and construction business.  Coal segment is 

managed by “SDS-Ugol” holding which runs the underground mines, open-cut mines, 

preparation plants processing thermal coal, coking coal and anthracite and R&D institute. 

Approximately 70% of prepared coal and 100% of anthracite are exported abroad. Among 

major consumers are Brazil, UK, Germany, Italy, Turkey, Ukraine and Eastern European 

countries, Japan and South Korea. “SDS-Ugol” continues its growth focusing on increase of 

production capacities, modernization of old preparation plants and minimization of negative 

environmental impact related to coal processing. Particularly, environmental policy targets to 

clean and/or reclaim industrial water back to the process. For example, newly commissioned 

water cleaning facilities in underground mines are providing drinkable water quality. 

Recycling of wastes generated by coal preparation, for example, recycling of coal tailings and 

land reclamation. (SDS-Ugol, 2014) 

5.4.3. OJSC “Zarechnaja” 

OJSC “Zarechnaja” is holding running the business in coal mining and its preparation. 

Company owns 7 underground mines and 1 preparation plant “Sputnik” all located in 

Kuzbass (Kemerovo Region). Over 90% of prepared coal goes for export, for instance, in UK, 

Spain and Netherlands. Coking and power plants are the main consumers of “Zarechnaja” 

coal. Utilizing the latest technologies for coal preparation is of great importance in company’s 

development. Strategic plans are focused on technology development including deep coal 

preparation, recovery of gas from coal mines, improving and upgrading of preparation process 

and investing in transportation infrastructure and logistics. (Zarechnaja, 2014) 

5.4.4. OJSC “Russkij ugol” 

OJSC “Russkij ugol” (Russian coal) is a coal company owns production assets including 6 

open-cuts, 1 preparation plant as well as transportation and logistics companies in Kemerovo 

region, Amur region and Republic of Khakasija. In addition, “Russkij ugol” has a coal trading 

company in its structure located in Switzerland. Preparation plant is located in Khakasija and 
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has been commissioned in 2011. It prepares hard coal (grade “D”) from which 59% is 

consumed domestically by 70 Russian regions and 41% abroad by Poland, Latvia, Lithuania, 

South Korea, Turkey, and Bulgary. Currently “Russkij ugol” is caring the program targeting 

to invest in equipment modernization, capital expenditures and acquiring new assets alongside 

increasing the share of exported coal.  Lignite coals mined in Amur region are consumed only 

domestically for energy generation purposes and household needs. Strategic goals are aiming 

to achieve global standards of ecology and production safety, improving technology processes 

and operating up-to-date equipment. (Rusugol, 2014)  

5.4.5. Evrosibenergo PLC 

Evrosibenergo is one of the largest privately owned energy companies in Russia. It has 

vertically integrated structure comprising coal mining, coal-based power generation and 

hydropower generation. Major assets are situated in Eastern Siberia, Krasnojarsk region and 

Republic of Khakasija. Thus, proximity to China motivates the company to concentrate on 

export there. Having heavily invested in modernization and cost reduction programs 

Evrosibenergo has gain competitive advantage in low production costs and fuel consumption 

per kilowat-hour of electric power. Key customers are aluminium smelters of Rusal holding 

located in Bratsk, Irkutsk and Krasnojarsk. (Evrosibenergo, 2014) 

Coal division of Evrosibenergo is represented by “Vostsibugol” company which owns 7 open 

cuts mining brown, hard and coking coals and coal preparation plant “Kasjanovskaja”. 

Besides supplying coal to local industries part is exported in Japan, South Korea, China and 

Poland. In future “Vostsibugol” plans to increase coal export and improve transportation 

logistics, implement energy saving technologies in coal processing and upgrade equipment 

together with reduction of negative environmental impact. To achieve stated goals company 

invests approximately 1,5 billion rubles annually (over 30 million euro). (Vostsibugol, 2014) 

5.4.6. OJSC “Mechel” 

“Mechel” company is operating in mining and metallurgical industries. Production assets are 

situated in 11 Russian regions, USA, Lithuania and Ukraine. Company is comprised by coal, 

iron ore, steel, rolled metal and ferroalloys production, as well as heat and energy generation 

plants, transportation and logistics companies, international sales and service network. 

“Mechel” coal business in running by “Juzhnij kuzbass” (Kemerovo region) and “Jakutugol” 
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(Republic of Jakutija) which operate in mining and preparation of coking, thermal coals and 

anthracite. There are 3 undeground mines, 3 open-cuts and 4 coal preparation plants 

(“Tomusinskaja”, “Kuzbasskaja”, “Krasnogorskaja” and  “Sibir”) forming assets of “Juzhnij 

kuzbass” company. Coal concentrate including coal for PCI (pulverized coal injection), 

anthracite, thermal and coking coal is supplied for both domestic and foreign markets.  

“Jakutugol” owns 3 open cuts, underground mine and seasonal preparation plant 

“Nerjungrinskaja”. Company produces valuable for metallurgical applications coking coals 

including “K9” which having high yield in volatile matter, low sulfur and phosphorus content 

is of short supply in the market. Thermal coal is widely used in Far East of Russia for power 

generation and household needs as well as in cement factories. High-quality coking coals are 

exported mainly in Asian markets (China, Japan and South Korea). (Mechel, 2014) 

Strategically important project in “Mechel” coal business is development of El’ginskoje 

complex (Republik of Jakutija) which consists of open-cut, modernization of 

“Nerjungrinskaja” preparation plant into full year operating plant and develop transportation 

infrastructure. (Mechel, 2014) 

5.4.7. OJSC “Uralskaja GMK” 

OJSC “Uralskaja GMK” holding runs the business in mining, metallurgical and metal 

processing industry in Russia. Company’s main products can be classified into the following 

groups: 

- Copper cathodes 

- Non-ferrous products: copper wire-rod, copper wire, copper electrolytic powder, 

powder articles, rolled products.  

- Precious metals: gold bars, silver bars, PGM concentrate 

- Chemicals: sulphuric acid, copper sulphate, nickel sulphate 

- Metals: lead ingots, zinc ingots, technical selenium, technical tellurium, aluminium 

based alloys, lead based alloys, bronze, brass, zinc oxide 

- Automotive products: radiators, heaters, lifting jacks 

- Electrical engineering products: cables, wires, cords 

- Ferrous products: rolled steel, gauged steel 

- Construction industry products: brick, crushed stone, ceramic tile 
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Being part of “Uralskaja GMK” holding “Kuzbassrazrezugol” operates in coal business. Its 

production assets are situated in Kemerovo region (Kuznetskij coal basin) and are comprised 

by 6 open cuts and 5 coal preparation plants (“Bachatskaja energeticheskaja”, “Bachatskaja 

koksovaja”, “Krasnobrodskaja koksovaja”, “Vakhrushevskaja”, “Kedrovskaja”).  

“Kuzbassrazrezugol” supplies with both thermal and coking coal from which approximately 

50% is exported to Asia, Europe and South America. (UGMK, 2014) 

Among high priority targets is modernization of existing production facilities which allows 

increasing the quality of end products, improve industrial safety and working conditions. 

Another strategic goal is advanced coal processing and decreasing negative environmental 

impact. Ecological goals are aiming to clean industrial waters and re-cultivation of lands. 

(Kuzbassrazrezugol, 2014)      

5.4.8. OJSC “EVRAZ group” 

OJSC “EVRAZ” is a vertically integrated metallurgical holding uniting companies operating 

in steel, mining and vanadium business presented in Russian Federation, Ukraine, USA, 

Canada, Czech Republic, Italy, Kazakhstan and South Africa. Its principle activities include 

production of steel and steel-based products, production of vanadium and vanadium-based 

products, mining of iron ore and its beneficiation, mining of coal and its preparation, trading 

and logistics. “EVRAZ” is leading supplier of steel rails and one of the leading vanadium 

producer. EVRAZ holding having produced 16,1 million tons of steel in 2013 is taking 20th 

place in Top 50 world steel-producing companies (World Steel Association, 2013). A 

significant part of the company's internal consumption of iron ore and coking coal is covered 

by its mining operations. (Evraz, 2014) 

“EVRAZ” coal business in Russia is comprised by OJSC “Juzhkuzbassugol‘” and OJSC 

“Raspadskaja” which are located in Kuzbass (Kemerovo region, Russia). “Juzhkuzbassugol” 

is one of the leading suppliers of coking coal in Russia operating in both mining and 

preparation business. In 2013 “Juzhkuzbassugol” has mined more than 11 million tons of coal 

and produced more than 5 million tonnes of coal concentrate. This coal is mainly consumed 

internally in EVRAZ holding by EVRAZ’s steel mill and EVRAZ ZSMK and externally by 

other companies located both in Russia and CIS (Evraz, 2014). OJSC “Raspadskaja” is 

coking coal production complex consisting of three underground mines, one open-pit mine 
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and coal preparation plant which is the biggest in Russia in terms of capacity (15 million 

tons). Geography of customers locations covers Russian market, for instance, the largest 

Russian smelters including NLMK (Novolipetsk Steel), MMK (Magnitogorsk Iron & Steel 

Works) and NTMK (Nizhniy Tagil Iron & Steel Works) and export to Ukraine, Eastern 

Europe (Romania, Hungary, Bulgaria) and Asian markets of Japan, India, South Korea. 

(Raspadskaja, 2014) 

Strategic plans in coal business are related to development of Mezhegejskoje coal deposit 

(Republic of Tyva, Russia). This project is enhancing self-sufficiency in high-quality coking 

coal. The budget of this key investment project is estimated to be $207 million. (Evraz, 2014) 

5.4.9. OJSC “Severstal” 

OJSC “Severstal” is another big vertically integrated company operating in steel production 

business and mining. Assets are located in Russia, USA, Ukraine, Latvia, Poland, Italy, 

Liberia and Brazil. Company organization structure includes 2 Russian divisions namely 

“Severstal Resourse” responsible for iron ore and coal mining operations and “Severstal 

Russian steel” supplier of flats, longs and steel pipes for industrial purposes. “Severstal 

International” used to produce steel in US market for automotive, construction, and packaging 

industry as well as for energy sector. However, in July 2013 US assets have been sold.  

Coal business is done by OJSC “Vorkutaugol” which in part of “Severstal Resourse”. OJSC 

“Vorkutaugol” is running coal business in Pechora Basin (Vorkuta, Republic of Komi) where 

it has 5 underground mines, 1 open-pit and preparation plant “Pechorskaja”. Coking coal is 

consumed within the holding for steel manufacturing purposes and externally by Russian 

industrial plants. Major consumers of thermal coal are power generation plants and cement 

plants. (Severstal, 2014)  

Modernization of equipment and technology upgrading, personnel training, improving 

industrial safety and working conditions are of strategic importance for “Vorkutaugol”. 

Besides that, being the main employer so called city-forming enterprise “Vorkutaugol” is 

paying attention to social responsibility supporting the programs aiming to provide better 

healthcare service, improve living conditions and social wellbeing. The key element of 

environmental policy is decreasing negative environmental impact monitoring and control. 

Among major implemented projects is power generation plant using coal mine methane as a 
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feed and purification of mine water which is further used for coal preparation process. 

(Vorkutaugol, 2014)  

5.5. Companies’ investment policy 

Development of coal preparation is related to equipment modernization due to high degree of 

equipment wear (Slivyak & Podosenova, 2013). There are approximately 52 preparation 

plants in Russia processing mainly coking coal. Major part of preparation plants is 

concentrated in Kuzbass (Kemerovo region) accounting for 37 preparation plants. Kuzbass 

being the coal leader is heavily investing in building new preparation plants and increasing 

production capacities. During 2000 – 2011 years there have been commissioned 13 new 

preparation plants and another 11 are expected to be commissioned in the next 15 years. 

(Infomain, 2012). Future goal is to prepare 100% of coking coal. It’s worth emphasizing that 

in contrast with past when it took up to 10 years to build a new plant now it takes only 1,6 – 

1,8 years (Antipenko, 2012).Although global decrease of prices had negative impact on coal 

industry, companies are investing the reserves accumulated during the period of market 

growth.  

Major investments have been done during a period of high coal prices (see figure 34). In 

2011, “SUEK” (2014) set a record in terms of investments in the Russian coal industry, which 

amounted to RUB 18 billion ($600 million). However, in 2012, this record was broken by the 

second largest player of the Russian market – “Kuzbassrazrezugol” which invested RUB 23 

billion ($770 million) in developing coal mining operations (Coal age news, 2013). Although 

amount of investment of “Kuzbassrazrezugol” in 2013 reduced dramatically and money was 

spent on the acquisition of mining equipment, already now company has started construction 

of new preparation plant “Kaltanskaja energeticheskaja” the main investment project of this 

year (Kuzbassrazrezugol, 2014). It is the first stage of large program aiming to increase 

production capacity for the period 2014 – 2017 and commission 3 new preparation plants. As 

a result, “Kuzbassrazrezugol” will be able to prepare 90% of all the mined coal.   
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Future coal preparation plants (see table 23) will be built in Kuzbass as well as in new 

locations shown in appendix 10. Currently “SUEK” is developing coal deposits in Kuzbass, 

Khabarovskij region, Khakasija and Burjatija (SUEK, 2014). “Mechel” has obtained the 

license for developing El’ginskaja coal deposit where commissioned seasonal preparation 

plant (Mechel, 2014). In Far East of Russia this deposit is the largest of coking and thermal 

coal with low sulfur (0,18 - 0,52 %) and phosphorus (0,001-0,0045 %) content. In the nearest 

future it is planned to build a full scale preparation plant working all year round (Kovaleva, 

2012). By 2015, the Belovskaya mine plans to establish a cluster of energy technology that 

will consist of an open pit with the capacity of 6 million tons, an underground mine with the 

capacity of 3 million tons per year and a preparation plant that will process 6 million tons. 

The complex will consists of a 40-mW power station that will be fueled by coal-bed methane 

and byproducts from the coking process. 

Table 23. Future preparation plants (Alekseev, et al., 2010, p. 72). 

Company Preparation 
plant 

Geographical 
location 

Total 
capacity 

Prepared 
coal 

Preparation 
technology 

“SUEK” Urgal’skaja - 
1 

Khabarovskija 
region 

6000 G Dense media 

Urgal’skaja - 
2 

Khabarovskija 
region 

4500 G Dense media 

Vostochno 
Bejskaja 

Khakasija 1800 D Pneumatic 

Kirovskaja -  Kuzbass 5000 G Dense media 

Tugnujskaja - 
2 

Burjatija 4500 D Dense media 

Kotinskaja Kuzbass 4500 DG Dense media 

“Mechel” El’ginskaja Republic of 
Jakutija 
(El’ginskoje 
deposit) 

27 000 Zh, GZh Dense media, 
spiral separators, 

flotation 

“Tyvinskaja 
energeticheskaja 
promishlennaja korporazija” 

No name Republic of Tyva 
(Elegetskoje 
deposit) 

15 000 Zh Jigging 

“SDS-Ugol’ ” Listvjazhnaja 
- 2 

 
 
 

Kuzbass 

7000 Thermal Jigging 

Majskaja - EN 6000 Thermal  Jigging 

“Sibuglemet” Uval’naja 
koks 

1850 Coking  Dense media 

Uval’naja - 
EN 

1850 Thermal jigging 

“Kuzbassrazrezugol” 
(UGMK holding) 

Kaltanskaja – 
EN 

3000 Thermal Dense media 

Taldinskaja - 
EN 

3000 Thermal Dense media 
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Another promising coal basin Ulug-Khemskoje is one of the biggest coking coal basins in the 

world. However, the main limitation there is absence of transportation infrastructure. In 2010 

“Severstal” has got a right to develop Ulug-Khemskij coal deposit and plans to start building 

coal mine and railway infrastructure in 2015 (Severstal, 2014). By now new branch to BAM 

railway is built from Elegetskoje coal deposit to overcome transportation difficulty. 

5.6. The role of the state 

The role of the state is analyzed through the prism of national policy focused on support and 

development of Russian coal industry via different programs. The key programs of long-term 

development of Russian coal industry and the program of innovative clusters are presented in 

this sub-chapter. 

State program of development of coal industry 

Russian government has approved a long-term development program for coal industry up to 

2030. The program provides the industry with financial support of RUB 3.7 trillion. 

Development program is based on evaluation of future demand for Russian coal and 

prognoses situation in internal and external markets. According to it, by 2030 coal production 

in Russia will rise by 430 million tons supported by increased labor productivity. Domestic 

demand for coal based power generation is predicted to grow from 68 million to 90 million 

tons. Also the increase in the amount of capacities of coal terminal ports in Russia from 69 

million to 190 million tons should be considered. (State development program, 2014) 

The goal of the program is also to reduce transportation costs and improve the efficiency of 

coal suppliers due to shift of coal centers to the East of the country. This will significantly 

reduce transportation costs of coal and increase the competitiveness of export. The average 

distance of transportation of coal production is planned to be decreased in 1,2 times. The use 

of coal near the places of its mining is also expected to reduce the distance of transportation. 

The focus of the program is to create new centers of coal production, mostly in the Eastern 

part of Russia: Siberia and Far East. Large number of high-productivity enterprises is 

expected to be developed in the Republic of Tyva (Ulug Khem basin). By 2030, it is planned 

to produce 37 million tons of coal per year. Thus, Tyva can become a new center of coal 

production. 
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Table 24. Positive Scenario of Russian Coal Industry Development until 2030 (State 

development program, 2014). 

 2010 2015 2020 2025 2030 

Total production 
(Mt) 

320.0 355.0 380.0 400.0 430.0 

- open pit mining 211.5 230.2 237.2 249.1 268.2 

- underground 
mining 

108.5 124.8 142.8 150.9 161.8 

Thermal coal 242.2 252.0 262.2 267.0 294.2 

Coking coal 77.8 103.0 117.8 133.0 135.8 

Decommissioning 
of capacities 

51.5 58.0 97.0 126.0 95.0 

Commissioning 
of capacities 

95.9 105.0 115.0 156.0 130.0 

As a result of the realization of all of these projects the contribution of European regions in 

the total structure of coal mining in Russia should decrease from 6.5% to 5.7% in 2030. The 

government plans to shut down inefficient production of low-quality coal. High production 

costs due to difficult geological and climate conditions can constrain the development of 

Pechora basin. Along with this, mining of high quality thermal coal in Donbass will grow by 

2.4 times to 12 million t by 2030. The state program of industry development provides a 

complete upgrade of production capacity in the basin through the construction of seven 

modern underground mines in Gukovo-Zverev and Colin-Sadkinskom coal areas. 

State program of innovative clusters 

In April 2011 Russian State Commission of High Technologies and Innovation approved the 

list of high-priority areas for future development. Among them is a platform of “Innovative 

technologies of mining, preparation and utilization of coal”. This program is pursuing the 

following goals (Ministry of Economic Development, 2014): 

- Increase of efficiency of mining and preparation processes including also process 

automation; 

- Improvement of mining, transportation and preparation equipment; 

- Differentiation of coal derived products: coal oil, ethanol and others; 

- Integrated use of renewable sources of energy, mine methane and recycling of coal tailing; 

- Intensification of environmental protection and mine water purification. 

Realization of proclaimed program is seen in creation of innovative clusters responsible for 

development and commercialization of clean, ecology friendly and energy efficient coal 
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technologies. The clusters are divided into categories based on geographical location, degree 

of industrial development, mining and geological conditions. The typology used in 

classification allows other coal basins with similar settings to utilize created technologies. 

Table 25. Coal innovative clusters (Programma innovazionnih klasterov, 2012). 

Technology 

cluster 

Innovation in mining Innovation in preparation 

technology and environment 

protection 

Innovation in coal utilization 

Eatern 

Donbass 

1) Development of mining 
technologies for thin coal 
beds and utilization of 
equipment with small 
dimensions; 

2) Manless mining. 

1) Utilization of coal tailings 
placed in disposal areas; 

2) Use of renewal energy 
sources; 

3) Environmental protection: 
- geology monitoring for 

forecasting of upcoming 
processes based on 3D 
simulation; 

- prospecting of coal mining 
regions with a help of 
remotely piloted vehicle; 

- purification of coal mine 
water for drinking purposes. 

Use of coal tailings and other 
generated wastes for production 
of high-added value products 
including rare-earth and precious 
metals 

Kuzbass Development of high 
efficiency technologies for 
mining of near-vertical 
sheet deposits 

1) Underground gasification of 
coal sheet deposits in difficult 
geological conditions; 

2) Mine methane recovery. 

1) Ecologically clean technology 
of coal burning; 

2) Recovery and underground 
storage of CO2. 

Eatern 

Siberia 

1) Development of coal 
open-pit mining; 

2) Manless mining and mine 
transportation with a help 
of modern information 
systems and sensors. 

 

1) Concentration of preparation 
facilities near the coal mines; 

2) Use of mobile preparation 
facilities. 

Development of technology for 
production of coal oil next to the 
place of coal mining.  

Eastern Donbass for almost 200 years of history is facing the problem of large number of 

liquidated coal mines which generate mine waters. These waters could have been purified and 

used for drinking purposes. Another issue is related to great amount of coal tailings which has 

to be utilized or recycled. 

Kuzbass is successfully developing at present time and has already utilized innovative 

technologies for processing slightly inclined coal sheet deposits. However, mining technology 

for near-vertical deposits still need to be improved and include mine methane recovery and 

CO2 utilization (Levankovskij, 2011). Similar gas–oriented projects have already been 

introduced in Japan, EU, USA, Australia and China but not yet Russia. 

Geological conditions of Easter Siberia can be characterized as favorable for open-pit mining. 

The main disadvantage is underdeveloped transportation infrastructure and tough climate 
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conditions. This is a reason why it’s so important to develop mine transportation technologies 

and manless mining. Transportation restrictions push the producers towards close allocation 

of preparation and production facilities and coal mines. 

To support realization of this program it is vital to build relevant innovative environment 

favoring to generation and implementation of new technologies and upgrade of currently used 

ones. Formation of such conditions is in hands of government which is able to facilitate the 

process via fiscal and financial mechanisms. Only these methods have proven to be efficient 

in influencing company decision makers which are responsible for realization of technological 

innovation. 

5.7. Perspectives of Russian coal industry 

Development of Russian coal industry depends on which scenario will be followed in future: 

export orientation or growth of internal consumption. According to export scenario Russia has 

to increase share of exported coal in the future. Geography of export can be divided into 

Atlantic and Asia-Pacific region. European market is small and is expected to decrease due to 

new strategy “20-20-20”. Reduction of energy generation and CO2 emission by 20% and 

increase of alternative energy contribution in energy balance by 20%. In this situation, Asia 

seems to be more promising due to its size and growing coal consumption.  

Although competition in Asia-Pacific market is also tough Russian coal industry has the 

following competitive advantages (SUEK, 2014): 

1. Geographical proximity to China, Japan and South Korea and, as a result, lower freights. 

2. High quality of Russian coal (low sulphur and nitrogen matter). 

3. Low net-cost value of coal. 

Low net-costs (see figure 35) in Russia are overweighed by high share of transportation in 

coal cost structure. The distance of coal transportation via railways in Russia is the longest 

one. The main competitors (Australia, South Africa, and Indonesia) use water transportation. 

For example, both coal mining and railway transportation in Australia are expensive but 

freight payments are low. Coal mines are situated near the ports which allow them to 

successfully compete in Asian markets. The longest distance from port to coal mine is about 

300 km. 
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Figure 35. Cost structure of exported coal (SUEK, 2013). 

Transportation is another limitation of Russian coal export to promising Asia-Pacific market. 

The situation is getting worse by growing railway transportation tariffs and its limited 

capacity which will not be able to handle increased volume of export. Moreover, currently 

railways are the only accessible transportation means. 

Thus, future development of coal industry should be provided by increase of domestic coal 

use. Among the factors limiting competitiveness of Russian coal industry are low domestic 

coal consumption, transportation, labor market (Izygzon, 2013). The main domestic coal 

consumers in Russia are power plants and coking plants. Coal is used for electricity and heat 

production for household needs and at large power plants. During industrialization power 

generation was heavily based on coal. However, in 1980 it was decided to take a “gas pause” 

which determined the growth in gas consumption associated with decline in coal (Grachev & 

Nekrasov, 2013). Currently, electricity generation has a diverse structure across Russian 

regions depending on the prevailing type of fuel used (see figure 36). When Russian European 

part and the Urals mostly rely on gas in their needs having insignificant share of coal (less 

than 10%) in Siberia and the Far East every second kilowatt-hour of electricity is produced 

from coal (Izygzon, 2013). Combined heat and power (CHP) plants are consuming low 

quality feed when high quality coal goes for export. Plants working with coal as a fuel form 

only 20% and generate 70% of pollution (Tarazanov, 2013). The costs of energy generation in 

Siberia are lower than in Central part of Russia and thus it seems promising to invest in coal-

based thermal and electricity plants there to transfer generated energy in other country 

regions.  
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Figure 36. Base for energy generation in CHP plants (Minenergo, 2012). 

Transportation is an obstacle not only for export but also for internal consumption. Russian 

Kuzbass being the main coal supplier is located remotely and has to transport coal in long 

distances (Izygzon, 2013). This is a reason of high dependency on transportation costs in 

share of total expenses. For instance, in oil industry transportation accounts for less than 10%, 

in aluminum industry - between 10 and 20% of total costs (Markov & Churashev, 2013). As 

had been mentioned above, there is no any other alternative for railways which tariffs are 

gradually growing. 

Labor market is slowly becoming another significant obstacle for development of Russian 

coal industry. Major part of coal basins are situated in Siberia and Far East where population 

size is gradually decreasing. Moreover, low birth rate results in dominance of elder people in 

age structure (figure 37). General decrease of labor force combined with decline in population 

size will have negative impact on number of employable people. Consequently, these 

tendencies will destructive effect on Russian coal industry (Korovkin, 2013). 
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unmodernized since the time of commission are not able to combust high quality coal. The 

technological limitation defines consumption of low quality coals from particular coal 

deposits. Increase of coal consumption in CHP plants is only possible after modernization of 

these plants.  

Another important issue which can help in consumption growth is introduction clean and 

environmentally friendly technologies of coal burning. Besides air pollution, CHP generates 

bottom ash wastes and only 8% of those are recycled vs. 100% in Denmark or Germany. In 

these countries bottom ash is used for production of building materials (Izygzon 2013). For 

the last 20 years Russia has not undertaken any investment programs to develop clean and 

efficiency-enhancing technologies for the industry. This means that if Russia chooses to re-

orient itself toward a heavily coal-based economy, the coal industry most probably will have 

to look for these technologies in foreign markets (Slivyak & Podosenova, 2013)  

Coal preparation strategically is of great importance for development of energy system in 

general and coal industry in particular. Modernization of utilizing equipment and application 

of last technologies is a must for realization of this strategy (Grachev & Nekrasov, 2013). 

Diversification of coal based products is another way of increase in coal usage due to wide 

variety of derivatives and possibility for their utilization in different applications (see 

appendix 9). In contrast to raw coal these products have high added value and have a big 

potential in domestic market. 
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6. ANALYSIS OF FINDINGS 

In this chapter the analysis of data gathered from primary sources via two rounds of interview 

(with management of coal companies and with engineers) and participant observation in coal 

preparation plants (site visits) are presented. The sub-chapter “Competitros’ profiling” is 

based on both primary data, which involves interview with process engineers and participant 

observation, and secondary data sources such as competitors’ catalogues obtained during 

“Russian coal and mining” coal fair and companies’ web pages. Primary data has been 

collected in a form of field notes which were transcribed into detailed interview descriptions.  

Content analysis and internal Outotec meetings have been applied to process and analyze 

obtained primary data. Content analysis allows structuring of gathered information and 

identification of the main themes for the purpose of categorization. Internal organization 

meetings being a tool for data analysis in action research contribute to evaluation of findings 

and their validation. Obtained data figures out preferred dewatering technologies, identifies 

customer needs and decision making process, provides an insight into excising rivalry and 

serves as a base for evaluation of market potential for dewatering equipment. Moreover, the 

data gained during an action cycle of research related to perception of Outotec in Russian coal 

market and the process of collaboration are analyzed at the end of the chapter.  

6.1.Coal preparation and preferred dewatering technologies 

Coal preparation technology used in Russian coal industry (see table 26) is directly related to 

the size of processing fraction. Thus, for processing of coarse coal (+13 mm size) which does 

not need much treatment screens and jigs are typically used. After that coal concentrate 

normally contains approximately 4% of moisture. Separation in dense media is one of the 

mostly applied technologies for the fine coal recovery. It has been identified that companies 

tend to eliminate flotation from the process flow or substitute it with the spirals due to 

inefficiency and high costs of flotation. For instance, Mezhdurechenskaja preparation plant 

has a flexible circuit according to which either flotation or spirals can be used. The difficulty 

to utilize flotation as a part of preparation technology can be explained by deteriorating ROM 

quality particularly in terms of increasing ash content. Nonetheless, companies’ management 

and engineering authorities express the interest towards new flotation solutions and 

unconventional design of flotation cells. This trend has already been successfully caught by 

“Xtrata” operating in Australian, Chinese, Mongolian, South African and US coal markets 
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that started to offer Jameson cells for coal preparation purposes in Russia (no cells have been 

installed yet).   

Generally, Russian coal market shows a tendency towards deeper coal processing (all coal 

sizes including fine fraction) which determines a need for efficient fine coal dewatering and 

closed water loop circulation system which necessitates tailings dewatering (see table 27). 

Regarding fine coal handling, there is no single view about the most efficient dewatering 

technology. It has been identified that fine coal rarely undergoes thickening (only in old 

preparation plants) and typically is directly pumped to dewatering equipment. In this case are 

applied different designs of centrifuges which have proven themselves to provide low 

moisture content (10 – 17 %). However, ultrafine coal processing is more demanding and 

requires dewatering equipment with superior performance. To solve this problem companies 

are increasingly willing to purchase hyperbaric filters (Andritz) due to its ability to provide 

lower moisture (17 - 25%) on fraction 0 – 40 microns. Just recently it has been known that 

Antonovskaja plant made a decision to purchase 2 hyperbaric filters. Despite the fact that this 

type of filter are expensive 3 out of 7 visited plants (43%) are using it for dewatering of ultra 

fine coal.   

Situation in dewatering of coal tailings is much more uniform than in case of coal concentrate. 

Firstly, the rejects collected from different preparation processes undergo thickening. 

Secondly, they are dewatered in belt presses or filter presses. The belt presses are used in the 

vast majority of cases. The choice in favor of this design can be explained by low purchase 

and operating costs. Utilized equipment is not targeting to reach low moisture content due to 

no commercial value of coal tailings and the absence of commercially reasonable 

technologies for tailings recycling. The main purpose of their dewatering is making them 

transportable to disposal area and reclaiming industrial water back to the preparation process. 

Obviously, as soon as there is available and profitable technology for tailings utilization the 

preparation plants will need more advanced equipment for tailings dewatering.    
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Table 26. Identified technology used for coal preparation. 

Company Preparation plant Capacity 

(Mt) 

Preparation technology 

Size of particle Equipment 

Top Prom 

 

 

Shedrukhinskaja Current: 2,1 

Planned by 
2016: 4,5 

+ 13 mm screens 

2 - 13mm screens + vibrating 
centrifuges 

2 – 0,1 mm (fine 
coal) 

scroll centrifuge, decanter 

– 0,5 mm 
(tailings) 

filter press 

Koksovaja 2,0 Up to 0 mm Jigging, spiral separation, 
flotation, filtration in belt 
filter press and thermal 

drying. 

Taibinskaja 1,5 +6 mm Jigging 

Stroj Servis Matushinskaja 4,5 Fine coal 
(flotation 

concentrate) 
0 – 0,2mm 

Dense media separation, 
spiral separation, flotation 

(FLSmidth), filtration  

Shestaki 1,0 + 13mm Jigging 

Shakhta №12 1,0 + 13mm Jigging 

Barzasskaja Current: 1,0 
Planned: 1,5 

+ 0,5mm Jigging,  dense media 
separation 

New preparation plant in 
Permjakovskij cut 

N /A N /A N /A 

EVRAZ Abashevskaja 3,5 +13mm screens 

1 – 13mm hydro cyclones  

0 – 1mm spiral separators 

-13mm thermal drying 

Kuznetskaja Current: 5,4 

Planned by 
2015: 6,5 

Fine coal 
(flotation 

concentrate)  
0 – 1,0 mm 
tailings are 
discharged 

without 
processing 

Screening, thickening, 
flotation (local suppliers), 
filtration, thermal drying 

Raspadskaja 15,0 25 - 150 mm Dense media separation+ 
vibrated screen “Tabor” 13 - 25 mm 

1,3 – 13 mm dense media hydro 
cyclones + vibrating 

centrifuge “Tema 

0,15 – 1,3 mm spiral separators+ 
centrifuge “Dekanter” 

0 – 0,15 mm thickening (CETCO) 

Sibuglemet Mezhdurechenskaja Current: 4,0 

Planned: 6,5 

Fine coal 
(flotation 

concentrate) 
0 - 0,15mm 

Screening, flotation 
(FLSmidth) or 2 cycles of 
spiral separation, filtration 

Antonovskaja 4,5 + 25 Jigs + Vibrating screens 
(Tabor) 

3 – 25 Vibrating centrifuges 
(Tema) 

0,15 - 3 Scroll  centrifuges (Tema) 

0,03 – 3  Screen bowl centrifuges 
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(Decanter) 

0 – 0,15 Belt filter presses 

Kuzbasrazrezugol Bachatskaja - Koksovaja 3,0 + 25 Dense media separation + 
screens 

2 - 25 Dense media hydro 
cyclones + Vibrating 
centrifuges 

0 - 2 Hydro cyclones 

0,3 - 2 Spiral separators + 
Decanter 

0 – 0,3 Filtration 

New preparation plant  N /A N /A N /A 



116 

 

 
 

Table 27. Identified technology of dewatering of fine coal and tailings. 

Company Plant Dewatering technology 

 

Coal concentrate processing Tailings processing 

Equipment Filter’s 

capacity 

Filtration 

area 

Cake 

moisture 

Thickening Filtration Capacity 

 

Filtratio

n area / 

Belt 

width 

Cake 

moist

ure 

Top Prom Shedrukh
inskaja 

Screen-bowl centrifuge x 
1pcs  
Scroll-centrifuge x 1 pcs 

N / A N / A 16% 
 
13 % 

Thickener (local 
supplyer)  x 1 pcs 
D=9m,  
UFD min 300 g / l 
 

Filter press 
(Jing Jin) x 1pcs 

16 t/h 700 m2 Max 
32% 

Stroj 

Servis 

Matushin
skaja 

Thickener x 1 pcs 
(FLSmidth)  
D=22 m, UFD 600 g/l 
(400 g/l after dilution) 
 
Hyperbaric filter 
(Andritz) x 2pcs 
 

Feed flow rate 
1800 m3 / h 
 
 
 
60 t / h 

 
 
 
 
 
120 m2 

 
 
 
 
 
17 – 20% 

Thickener x 1 pcs 
D=22m (FLSmidth)  

Belt presses 
(FLSmidth) x 3 
pcs 

Up to 20 
t/h 

3 m Max  
30% 

EVRAZ Abashev
skaja 

Thickener (Soviet)  
D= 30 m x 1 pcs, UFD 
380 – 450 g / l  
 
Filter press (Jing Jin) x 1 
pcs 

Feed flow rate 
2000 m3 / h 
 
 
11 t / h 
 

 
 
 
 
300 m2 

 
 
 
 
25 % 

Thickener (Soviet) 
x 1 pcs 
D= 30m,  
UFD 350 – 400 g / l 
 

Belt presses 
(Andrtitz) x 2 
pcs 
 
Filter presses 
(Jing Jin) x 1 
pcs 
 

Up to 20 
t/h 

 
 

12 

2 m 
 
 
 

700 m2 

28 – 
30 % 

 
 
 

25 – 
30 % 

Kuznetsk
aja 

Thickener (Soviet)  
D= 30 m x 3 pcs,  
UFD 100 – 150 g / l -> 
flotation ->   
 
Vacuum disc filters   
(Ukraina 80) x 9 pcs 

Feed flow rate 
3000 – 3500 
m3 / h 
 
 
100 – 130 t / h 

 
 
 
 
 
80 m2 

 
 
 
 
 
26 – 27 % 

Tailings are not 
processed and are 
discharged to the 
tailings pond 

N / A N / A N / A N / A 
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Sibuglem

et 

Mezhdur
echenska
ja  

Hyperbaric filter 
(Andritz) x 2pcs 

90 t / h 96 m2 20 – 25 % Thickener x 2 pcs 
D=20m, UFD 250 – 
280 kg / m3 
(FLSmidth) 

Belt presses 
(FLSmidth) x 2 
pcs 

15 – 17 
t/h 

2,6 m Max 
45 % 

Antonov
skaja 

Vibrating centrifuge 
(Tema) x 1 pcs, 
Scroll  x 1 pcs, 
centrifuge(Tema) x 1 pcs  
Screen bowl centrifuge 
(Decanter) x 1 pcs 
 

N / A N / A 10 – 17 % Thickener 
(CETKO) x 1 pcs, 
 UFD 385 g / l 

Belt presses 
(Phoenix) x 1 
pcs 

9 t/h 3 m 40 - 
45 % 

Kuzbasra

zrezugol 

Bachatsk
aja – 
koksovaj
a 

 

Vacuum disc filters 
(Peterson) x 1 pcs 

Out of use N / A N / A Thickener x 2 pcs 
(FLSmidth)  
D = 18,9 m,  
UFD 300 – 400 g / l 

Belt presses 
(Phoenix) x 3 
pcs 

8,6 t/h 3,4 m 28 – 
34 % 
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6.2.Decision making process and key influencing factors  

It has been identified that the flow of decision making process is uniform for all the 

companies participated in research. The head of preparation processes, technical engineer, top 

management and owner of the holding are the parties influencing and responsible for decision 

making. In case of equipment or technology need purchasing process is organized in a form of 

tender. There are the following forms of tendering process to be distinguished: open and 

closed one. Open tender presumes that request for an offer is publicly announced and any 

company has an opportunity to participate and propose a solution. During closed tender 

procedure only certain companies are able to participate. The list of potential participants is 

determined by organizing company that send the invitation forms. As sons as the tender has 

been announced the request for proposal together with the description of the task is send to all 

the participants who are asked to design a complete proposal by a certain deadline.  

Generally tendering process consists of two rounds. During the first one, which is technical 

tender, engineering committee approves or possibly eliminates some of the proposals. 

Selected offers are further considered in the second round which is economic tender. The 

second round aims to evaluate the proposals from commercial point of view and define a 

winner. However, the precise procedure of tendering process may vary from one company to 

another. For example, in Mezhdurechenskaja plant the process of equipment purchase is 

always organized in a form of open tender and involves 5 steps: 

1. Tender announcement (provides information regarding needed equipment, key 

technology features and requests for proposals). 

2. Sending the letters asking about possibility to decrease the price. 

3. Face-to-face negotiations and open discussion with suppliers regarding advantages and 

disadvantages of proposed offers. 

4. Evaluation of proposals by general director and technical department. 

5. Obtaining company’s owner approval. 

Despite the fact that Antonovskaja preparation plant is part of the same holding as 

Mezhdurechenskaja, decision making process is slightly different. The process involves the 

following stages:  

1. The request for proposals. 
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2. Evaluation of offers by commercial director and the head of “Sibuglemet” holding. 

3. Meetings with participants for asking questions and clarifying concerns. 

4. Reviewing reference visits (optional). 

5. Making final decision. 

On the other hand, the management of Kuzbassrazrezugol company, which is part of 

“UGMK” holding, explains that tender’s form is not strict and may vary from one case to 

another. The procedure consists of technical and commercial tender which is organized at 

different company’s levels depending on the price of purchased technology. There can be the 

following options: 

- offers up to 1 million rub are considered in “Kuzbassrazrezugol” coal company. 

- offers over 1 million rub are considered in “UGMK”holding. 

It is worth emphasizing that plant management is not eligible to freely purchase any 

equipment or technology. All the projects related to equipment or technology purchase are 

considered as plant modernization and should be agreed with state authority agency 

(Rostechnadzor) and properly documented.  

Among the factors influencing decision making process have been identified the following 

aspects: 

1. technical features and operation performance; 

2. purchase price and net-cost value of the unit; 

3. value for money; 

4. payment conditions; 

5. after sales support; 

6. country of equipment origin. 

All the companies are considering technical features of offering as a top priority criterion. 

Strong technical characteristics are required to be significant and relevant being superior 

among other offers. It has been explained that relevancy of technical features is closely related 

to the specificity of application. For instance, having acid-resistant metal components in 

filter’s construction is not considered as a relevant advantage due to non-aggressive nature of 

coal slurry. Significant technical features are characterized to have much difference in 
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comparison with the performance of already operating units. For example, in case of filters 

ability to provide 1 – 2 % lower moisture is not considered to be a critical advantage.       

Another important point is value for money. Companies are searching for the balance between 

the quality and price and are not willing to pay extra for the brand of supplier. For example, if 

technical features of several equipment alternatives are roughly the same, the final choice will 

be made in favor of cheaper option. 

Payment conditions involve the amount of down payment and terms of further payments. It’s 

interesting to note that some companies expressed the interest towards financial support or 

any loans. Currently none of the companies manufacturing industrial equipment have 

extended offering including financial service. 

Although after sales support mainly includes supply of spare parts few companies mentioned 

importance of personnel training and education. However, an opportunity to implement 

operation and maintenance service was perceived negatively. The reason is that preparation 

plants are interested to fully participate in process and not willing to fire their own personnel.  

Noteworthy, coal companies are highly appreciating overall equipment quality and 

highlighted that they are not hunting for the cheapest offer. Moreover, coal producers avowed 

that priority is mainly given to European manufactures while Chinese suppliers are perceived 

negatively and have lower quality of equipment: 

“The core and major part of equipment used for coal preparation is manufactured in Europe, 

the rest like conveyors are made in Russia. You can check by yourself, nothing is made in 

China and we are very proud of it!” (Chief engineer, Mezhdurechenskaja plant). 

Alongside mentioned criteria the management of coal preparation plants has highlighted the 

trend towards equipment homogeneity. This term can be explained by company’s tendency to 

purchase the same or similar equipment made by the same manufacturer; in a word, to make 

equipment units operating in different preparation plants under the same holding more alike to 

each other. In this case, it is much easier to avoid the complexity and simplify the problem of 

provision the spare parts. 
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6.3. Customer needs 

The identified needs of Russian companies operating in coal business are summarized in a 

table 28. The targets representing strategic importance for coal producers can be summarized 

in a following list: 

- maximization of concentrate yield; 

- minimization of disposal area due to the difficulty of obtaining the permission for new 

disposal; 

- closed water circulation loop (water recycling); 

- environmentally friendly production ; 

- minimization of environmental footprint; 

- tailings recycling (disposal).   

Many companies are facing the problem of unstable / deteriorating ROM coal quality which 

leads to the problem of preparation and low product yield. Moreover, it also brings the 

challenge for operating equipment and for technology in general. The thing is that inconstant 

concentration of ash or mineral matter (i.e. clay) as well as coal oxidation or incomplete 

defreeze in winter time has a negative impact on material handling and preparation system. 

The reason is that installed equipment is typically designed to process the feed of certain input 

quality. Thus, changing income characteristics has a direct impact on the quality (yield, 

moisture) of the end product. Another challenge is that quite often preparation plants have to 

process the coal coming from up to 20 different coal layers. As a result, incoming coal 

characteristics may vary greatly. All these difficulties also cause the problem of process 

automation. This limitation determines the need for manual equipment tuning or measuring.  

In the light of these facts there has been no single preparation plant identified that had 

smoothly operating dewatering and particularly thickening equipment. There is a big need for 

more effective new thickeners and retrofit of existing ones. The primary objective for this unit 

is ability to provide high underflow density and best possible overflow clarity. Moreover, 

smart technical solutions should be supported by suitable flocculant selection. Furthermore, 

the aim for filtration equipment is ability to reach low possible moisture for ultra fine coal 

fraction and support it (if possible) with non-conventional drying options (i.e. microwave 

drying).   
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Table 28. Identified customer needs. 

Company Needs identified 

Top Prom - Coal tailings thickening 
- Tailings filtration 
- Water treatment in coal mine 

Stroj Service - Measuring input and output data in flotation process 
- Filtration of coal concentrate lowest possible moisture 

SDS-Ugol - Tailings disposal: 

• energy generation (tailings fluidized bed burning) 

• tailings backfill 
- Coal flotation and cells retrofit 
- Tailings thickening and thickener retrofit 

Sibuglemet holding 
Mezhdurechenskaja 

plant 

- Flotation cells and flocculant preparation stations for flotation 
- Thickener retrofit  
- Water purification (drinkable quality) 

Sibuglemet holding 
Antonovskaja plant 

- Tailings thickening 
- Tailings filtration (probably) 

EVRAZ holding 

Abashevskaja plant 

- Thickening (coal concentrate / tailings) 
- Filtration (tailings) 
-  Tailings disposal 

• energy generation (tailings fluidized bed burning) 

• tailings backfill 

EVRAZ holding 

Kuznetskaja plant 

Reengineering and modernization which covers the whole spectrum of 
operations:  
Mechanical classification -> hydro classification -> 

1. Spiral separation 
2. Coal flotation 
3. Thickening 
4. Filtration (coal concentrate) 
5. Close water loop circulation: 

- dewatering of tailings (thickening + filtration + energy generation) 
- water preparation (closing water circuit) 

        -> thermal drying 

Kuzbassrazrezugol Turnkey dewatering workshop as a part of new preparation plants: 
thickening and filtration of fine coal and tailings. 

Due to the reason that state environmental regulations are getting stricter leading to increasing 

environmental payments and giving no any new permissions for tailings disposal areas, 

producers are forced to utilize modern technology circuits allowing water recycling and 

tailings disposal. Thus, coal market is in great necessity for efficient and economically 

reasonable tailings utilization, for instance, tailings backfill in the underground mines or 

energy generation solutions. Another important problem which is not directly related to 

preparation plants is water treatment in coal mines. Underground mine water contains a wide 

spectrum of impurities. In its turn, water release in natural bodies leads to environmental 

penalties. Thus, coal producers are trying hard to connect the mine and plant in one 

infrastructure in order to use this water in coal preparation process which is extremely 

reasonable. However, purification of mine water is still an open question especially in terms 
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of economic efficiency. Besides that, coal companies expressed their interest and need for 

flotation equipment and spiral separators. Although this part of equipment was not involved in 

a scope of presented study it is worth considering as having significant potential in coal 

application and particularly in Russian market. 

6.4.Competitors’ profiling  

Obtaining in-depth knowledge about competitors and their offering is extremely important for 

understanding existing rivalry and creating competitive advantage. Identification of 

competitors’ core competences helps to build own portfolio with superior customer value. 

Competitors profiling gives a perception about competitors’ strategic strength and weaknesses 

which is able to provide the company with strategic agility (Christiansen et al. 2014). 

Russian market of dewatering equipment for coal application can be characterized as highly 

structured and not easy to enter. The reason is that those manufactures who are interested in 

coal dewatering market has already found their place more than 20 years ago. As a result, by 

now they have enough experience in coal project implementation, good reputation and 

customer references. It has been emphasized that the rage of equipment installed in Kuzbass is 

extremely wide and all possible dewatering equipment available in world can be found there. 

However, currently the market is controlled by limited number of companies namely the key 

players are Andritz, FLSmidth, CETKO Carolina Engineering, Jing Jin, Progress and Dakt 

engineering.   

Andritz (Austria) 

Andritz being active in Russian coal market is one of the strongest competitors also in ore and 

mineral market as well as in chemical applications. Company’s experience in coal processing 

exceeds 50 years. Andritz success can be explained by acquisitions and integration of 

Bird&Humboldt, Rittershaus&Blecher, Netzsch, Fließbett Systeme Ravensburg, KMPT, 

Delkor South Africa. Andritz separation division is a part of Andritz Group responsible for 

engineering and equipment supply for solid – liquid separation. Dewatering product range 

includes centrifuges, belt presses, filter presses, vacuum and pressure filters, thickeners and 

conveyors. Besides that, company offers fluidized bed thermal treatment of dewatered fine 

coal concentrate. Moreover, Andritz offering is supported by variety of services providing 
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consulting, supply of spare parts, technical support, equipment retrofit and process 

modernization.          

Company’s key product for dewatering of fine coal concentrate is Hyperbaric Filter (HBF) 

which is promised to provide higher capacity, lower residual moisture and clear filtrate in 

comparison with vacuum filters (VF) via pressure difference of 2 to 6 bars. HBF is designed 

particularly for dewatering fine fraction which size less than 200 microns. Filter options 

include spray pipes for washing during operation and opportunity to integrate fluidized bed 

treatment for coal drying.    

Table 29. Hyperbaric filter’s performance data (Andritz, 2014). 

Material Residual moisture (%) Production capacity (kg DS / m
2
, h) 

VF HBF VF HBF 

Coal concentrate 20 -25 15 - 18 250 - 450 600 – 900 

Copper ore concentrate 11 - 15 7 - 9 250 – 500 1000 – 2000 

Iron ore concentrate 9.5 - 13 6 – 9 500 – 1500 1500 – 3000 

Bauxite concentrate - 12 – 15 - 500 – 1000 

Red mud 50 – 55 25 - 30 150 - 200 250 - 400 

The key features of Andritz vacuum filter is high capacity, clear filtrate and high filtration 

speed. Filter’s discs are thin and made from stainless steel which decreases the overall 

equipment dimensions. Filter feed trough provide up to 45% disc dipping. Maximum filtration 

area of 1 disc is 50 m2. The largest filter has maximum 6 discs which results to 300 m2 of 

filtration area. 

Andritz filter presses (chamber or membrane) are used for both dewatering of fine coal and 

tailings and have 2 modifications with side bar design or overhead beam design. The largest 

fitter press has 2000 m2 of filtration area providing a pressure of 7 to 60 bar. The options of 

filter press opening can vary from one by one, four by four or simultaneous opening of all 

filter plates. These filters have low energy consumption and fully automated washing of filter 

cloth.  

Andritz tailings treatment includes thickening and filtration solutions. Numerous options for 

thickener design allow installation of hydraulic or electric drive of any construction, full 

process automation including underflow discharge and feed dilution (with a use of overflow). 

Based on slurry analysis in own labs and on a customer site company does hydrodynamic and 
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3D modelling taking into account seismic activity factor and further makes a proposal for the 

customer. Andritz belt presses are offered for tailings filtration. Simple construction and 

reliability together with low energy consumption and full automation are the key benefits of 

these presses.  Among the offered options is extra high pressure or gravity zone.   

Based on interviews with Russian coal companies and plant management, Andritz hyperbaric 

filters are highly evaluated for dewatering of fine coal. Local employees pointed out the ease 

of equipment operation and significant improvement of filtration process. These filters are 

characterized to have high performance and be reliable. 

FLSmidth (Denmark) 

For Russian coal market FLSmidth has become a leader in flotation solutions. The range of 

products and services has been added by acquisition of Ludowici and Decanter Machine, Inc. 

Vast majority of newly commissioned preparation plants have FLSmidth flotation cells and 

centrifuges Decanter. Although filtration solutions include horizontal vacuum filter and filter 

presses, they are not offered for coal industry applications. Thus, product portfolio for 

dewatering of fine coal is limited by centrifuges. For dewatering of tailings are designed 

thickeners and belt presses.  

Thickening line includes conventional (max 54 m diameter), high-rate and past thickeners. 

For all of the thickeners there is a wide variety of drives that can be installed. For the high-

rate thickeners there are several options of feed dilution systems to achieve maximum 

flocculant efficiency, optimum self-dilution and settling rate. For filtration of tailings 

FLSmidth has belt presses. 

FLSmidth offers wide range of services supporting product portfolio. Among them is retrofit 

of existing thickeners, process automation and control, tests in own labs and customer site, 

technical support. Particularly remarkable that company is building a network of regional FLS 

centers to be closer to the customer. These centers integrate spare parts storage, meeting 

rooms, laboratories and training center.  

Visits of preparation plants show that FLSmidth has achieved significant results in expansion 

to coal market particularly in terms of tailings treatment. Quite many new plants have 

installed thickeners and belt presses of this manufacture. Belt filters having simple and robust 

design don’t face any difficulties or significant problems during operation. However, 
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thickening solutions in some cases are not working as desired particularly in terms of dirty 

overflow.   

CETKO Carolina Engineering 

CETKO Carolina Engineering is operating in mining, oil and gas industries. The company’s 

activity is comprised by equipment supply and engineering services. Equipment is supplied 

by Canadian, US, Australian or Russian companies under the same name or labeled as 

“CETKO USA”. Product portfolio covers all the processes in coal preparation technology and 

is comprised by dense-media separators, jigs, grinders, hydro cyclones, screens, flotation 

cells, spiral separators, centrifuges and magnetic separators. 

Dewatering equipment includes thickeners (9 – 30 m diameter), vacuum disc filters 

(“Peterson”), filter presses (“Tehnicas Hidraulicas”) and belt presses (“Phoenix”). 

Conventional thickeners are designed for dewatering of fine fraction and water clarification 

and are equipped with the automation system and indicators of overflow clarity. Vacuum disc 

filters “Peterson” have become an industry standard in US and are offered for Russian coal 

market for filtration of fine coal concentrate. Currently there are 3 units installed in coal 

preparation plants, namely in Pechorskaja (Severstla holding), Krasnobrodskaja-koksovaja 

(Kuzbassrazrezugol) and visited Bachatskaja-koksovaka (Kuzbassrazrezugol). Chamber filter 

presses “Tehnicas Hidraulicas” have maximum capacity of 45 t / h and are used for filtration 

of fine coal concentrate. One chamber may have dimensions from 1350 x 1350 mm up to 

2000 x 2000 mm. The number of chambers may vary from 2 to 60. Raspadskaja (EVRAZ) 

and Elginskaja (Mechel) plants are using these filter presses in coal preparation technology. 

“Phoenix” belt presses are widely used for dewatering of preliminary thickened coal tailings 

for further transportation purposes. Key benefits of these presses are low capital and 

operational costs.   

Engineering services provide the clients with design of new coal preparation plants and 

modernization of existing ones. CETKO carries out full design with subsequent coordination 

with inspecting and approving authorities, accompanies examination in the Directorate-

General for State Environmental Review of Russian Federation or at a local level, realizes 

architectural supervision at the stage of construction as well as warranty and post-warranty 

services of processing equipment. Laboratory analysis allows carrying research on the quality 

of raw material and process modelling to ensure achievement of key performance indicators. 
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Automation services include design of information systems, automated systems for 

operational dispatch management, automated process control systems and manufacturing 

executing systems.    

Progress (Ukraine) 

For coal applications Progress is manufacturing and supplying vacuum filters, belt presses, 

chamber and membrane filter presses and thermal drying equipment. For dewatering of fine 

coal is used disc, belt vacuum filters or chamber filter presses. Disc vacuum filters (i.e. 

Ukraina - 80) are applied for solid – liquid separation and providing 22 – 24% of moisture 

with filtration area of 80 – 250 m2. Vacuum belt filters are designed for dewatering of fine 

coal concentrate providing up to 35% cake moisture. Chamber filter presses are used for 

difficult to filter substances having maximum filtration area of 1000 m2 and chamber depth of 

5–50 mm.  

Service offering involves personnel training; equipment operation and maintenance; 

maintenance of automation system and spare parts delivery. In 2011 company signed an 

agreement with Chinese “Dadi Engineering Development Group” regarding partnership in the 

field of engineering and construction turnkey preparation plants in Russia and CIS thus 

adding new service to Progress portfolio.  

Despite of variety of equipment and services offered for coal applications none of the filters 

have been supplied for recently built coal preparation plants. Company has more than 130 

years of history being famous for design of tower pressure filters and strong presence in 

Russian market. However, at present moment Progress has lost its position in the market and 

its filter can be found in old preparation plants. From visited preparation plant, for example, 

vacuum disc filter used to be installed in Abashevskaja preparation plant but few years ago 

have been substituted by spiral separators. In Kuznetsksja vacuum disc filters are still 

operating and are characterized by high cake moisture of 26-27% and inefficiency to catch 

fine coal fraction. In a framework of coming modernization these vacuum filters will be 

removed.    
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Dakt engineering 

For the purposes of coal processing Dakt engineering mainly offers pumping and dewatering 

equipment. In 1993 they started to supply Andritz filters and in 1995 have become their 

official representatives. Due to its initial focus on dewatering of municipal wastes Dakt 

engineering offers tailings dewatering solutions for coal market such as belt presses and 

Lamella thickeners. To support its product portfolio with dewatering of fine coal concentrate 

company represents Bokela vacuum disc and hyperbaric filters. Bokela’s Boozer vacuum disc 

filter are performed to have higher capacity due to increased rotation speed (6 cycles / minute) 

and 50 % disc dipping in a slurry, full cake discharge, ease of maintenance and full 

automation. There is not much known about hyperbaric Bokela filters except that they are 

promised to provide up to 8% of moisture. For both filters there is an option for fluidized-bed 

drying. Supplementary services include maintenance and spare parts supply as well as 

automation. Currently Dakt Engineering is pushing hard Lamella thickeners and is actively 

promoting them. However, none of these units have been installed in coal preparation plats 

yet. 

Jing Jin Filter Press Group Co. LTD 

Unfortunately, there is no information available nor in English neither in Russian about this 

manufacturer. Moreover, company is not participating in any events like fairs or conferences 

which explain inability to get any information about company’s offering. However, they 

manage to sell dewatering equipment to Russian coal market. Thus, customers are the only 

available source of information. Among 7 visited preparation plants 2 have purchased Jing Jin 

filter presses. In Shedrukhinskaja (Top Prom) preparation plant these presses are applied for 

dewatering of coal tailings and in Abashevskaja (Evraz) for both tailings and fine coal 

dewatering. Based on information that in both locations equipment has been purchased not 

more than year ago we can come to the conclusion that Jing Jin is a new comer to Russian 

coal market. Remarkably that purchase decision of Shedrukhinskaja plant has been supported 

by positive reference from Abashevskaja plant where those presses have been successfully 

operating for half a year. The most interesting fact is that after both plants started to 

experience significant problems when operating these presses. For example, Sherukhinskaja 

was complaining on poor equipment quality causing:  

- higher than guaranteed by Jing Jin company cake moisture (32% vs. 25%) 
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- installation difficulty (2 filter plates had been broken and 5 filter clothes had been 

changed)  

- high loss of product for certain coal grades   

- difficulty of cake discharge for certain coals with high clay content 

- unstable filtration if the concentration of solids is low (min requirement is 320 g per liter) 

- elimination of chamber filtration function (filter plates start cracking)  

By the time of visiting Abashevskaja preparation plant both Jing Jin filter presses were out of 

use due to: 

- problems associated with hydraulic system 

- problems related to filter plates cracking and filter cloth change 

- long delivery time of spare parts from China. 

Based on existing data it is possible to conclude that Jing Jin equipment has poor quality and 

unreliable operation being most probably the cheapest and similar looking alternative of 

European filters. Moreover, Jing Jin doesn’t have neither partners representing their products 

nor service centers which altogether result in low overall service quality.  
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Table 30. SWOT analysis  

Company  STRENGTHS WEAKNESSES 

Andritz  

� Good reputation  

� Active marketing  

� Solid experience in Russian coal industry 

� Long list of references in coal 

� High equipment quality and reliability 

� Unique product – Hyperbaric filter providing low moisture cake for fine fraction 

� Wide range of dewatering equipment including centrifuges 

� Lab and customer site slurry test analysis  

� Wide range of thickener’s drives 

� Auto-dilution of thickener feed with overflow  

� Retrofit and modernization of equipment 

 

 

- Fluidized-bed thermal drying requires lot of space and 

construction of another workshop 

- Product offering doesn’t cover all coal preparation processes 

- High price for equipment 

- No company’s presence in close to customer location  

 

FLSmidth  

� Good reputation 

� Active marketing 

� Solid experience in Russian coal industry 

� Long list of references in coal 

� Active service support and building network of FLSmidth centers 

� Product portfolio includes flotation and centrifuges 

� Several options for thickener feed dilution 

� Opportunity for equipment retrofit 

 

- Product offering doesn’t cover all coal preparation processes 

- Focus only on tailings treatment 

- Problems with process automation due to changing coal grades 

(manual system tuning) 
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CETKO   

� Good reputation 

� Active participation in conference and fairs 

� Continues research on preparation technology 

� Strong presence in leading industry journals  publishing the results of research  

� Combination of engineering services and equipment supply 

� Turnkey coal preparation plants  

� Long experience in Russian coal market 

� Geographical proximity to the main customers due to service centers network 

� Financial guarantees of reaching designed parameters 

 

 

- No product development due to the fact that equipment is 

purchased from other manufactures 

- High dependency on equipment suppliers  

- Only conventional thickeners in product portfolio 

- Thickeners diameters variation is limited to min 9 and max 

30m. 

- No equipment retrofit services. 

Progress  

� Participation in coal fairs  

� Long history of presence in Russian coal market 

� Partnership with engineering company  

� Wide range of thermal drying equipment 

 

 

- Product portfolio is limited to filters only (no thickeners are 

offered) 

- High cake moisture on fine fraction 

- Loss of market share 

Dakt 

engineering 

 

� Participation in coal events 

� Supply of chemical reagents 

� Manufacturing of reagents’ dosing stations (turnkey) + 2 years warranty 

� Partnership with Bokela (fine coal filtration) 

� Dewatering process automation 

 

 

- Thickening solutions are only represented by Lamella 

thickeners 

- Focus on tailings treatment 

- Limited range of solutions for fine coal filtration 
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Jing Jin  

� Low price  

� Ease of use 

� Process automation 

 

 

- No available information about the company 

- No active marketing 

- Absence of offices / representatives in Russia 

- Poor after-sales service 

- Low quality of equipment 

- Guarantee’s liabilities are not respected   

 

 OPPORTUNITIES 

(common for all the companies) 

THREATS 

(common for all the companies) 

o New project for construction coal preparation plants 

o New projects of modernization of preparation plants’ modernization 

o Tendency towards more advanced coal preparation requiring dewatering 

equipment  

o Acquisition of new companies to complete product offering  

o Stricter environmental regulation forcing coal producer towards minimization of 

negative impact 

o New technologies for recycling of coal tailings 

o State support of coal industry development 

o Coal-based energy generation 

- Low investment activity  

- Decrease of coal prices 

- Financial problems of coal producers  

- Risk of product imitation 

- Low investment activity  

- Political instability 

- Exchange rate volatility  

- Competition with new comers (i.e. from China or Europe) 
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6.5. Market potential 

Analysis of Russian coal market identifies high potential for implementation of Outotec 

solutions that range from flotation to tailings disposal. However, the purpose of presented 

research is to evaluate opportunities for dewatering equipment. Remarkably, the tendency 

towards more advanced coal processing identified in the literature is supported by 100% of 

contacted companies. In its turn, deeper coal preparation technology is related to dewatering 

of fine coal dewatering and handling of tailings. This trend is clearly observed in a tendency 

towards growing modernization of existing facilities and construction new coal preparation 

plants which target on processing the entire range of coal fraction. Thus, Top Prom’s long 

term development program includes modernization of old preparation facilities (Koksovaja 

plant) aiming to process both coking and thermal coal; improve the quality of final product, 

increase production capacity and minimize negative environmental impact. Stroj Servis 

company plans to prepare fine coal (less than 50 microns) in Barzasskaja plant, implement the 

project of closed water loop circulation in Shakhta №12 and build a new preparation plant in 

Permjakovskij open pit in the nearest future. Furthermore, EVRAZ holding is gradually 

upgrading existing facilities. For instance, new chamber filter presses have been purchased for 

Raspadskaja preparation plant. Optimization of dewatering and preparation processes in 

Abahevskaja plant is also a part of the plan. By the end of undertaken research modernization 

of Kuznetskaja preparation plant aiming to fully change existing equipment and close water 

loop circulation has been announced. The scope of this project presumes an increase of 

production capacity and implementation of tailings dewatering. Sibuglemet holding owning 

two preparation plants carries modernization plans for both of them. Firstly, an old workshop 

of Mezhdurechenskaja plant processing only coarse coal fraction of +13 mm size is planned 

to be upgraded on purpose to prepare fine coal fraction which leads to the need for fine coal 

and tailings dewatering. Although Kuzbassrazrezugol admits that experiences financial 

problems, nonetheless, the company plans to implement a project aiming to build a new coal 

preparation plant. Construction works have been already started and their finalizing is 

expected to happen between 2015 - 2016.  

Noteworthy that every single company participated in research is carrying the projects aiming 

on future development which presumes upgrading dewatering processes and applied 

technology. This fact shows great opportunities for Outotec offering and demonstrates high 

market potential in already identified cases. Unfortunately in presented research it was not 
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possible to estimate the entire market potential due to lack of needed information. Therefore, 

it has been decided to roughly estimate market potential for already identified cases. 

Preliminary calculations which are solely focused on dewatering equipment estimate a total 

value of minimum 20 million Euros. However, it’s worth taking into account that market 

potential for identified cases is much higher in terms entire Outotec offering. The reason is 

that the need for solutions in flotation, spiral separation, tailings disposal and industrial water 

treatment as well as engineering and other services has not been taken into account due to 

narrow focus of the study on dewatering of fine coal and tailings. In addition, it has been 

found out that inefficient flow of preparation or dewatering process is also related to the 

problem of right selection of flocculant and coagulant. Although the customer can express the 

brand preference Outotec experts are also able to make flocculant selection by themselves due 

to the fact that company has established partnership with some manufactures of industrial 

chemicals. Particularly, Kemira flocculants and coagulants have proven themselves to work 

extremely efficiently in coal slurries. Thus, market potential for Outotec can be extended by 

representing of the interests of its partners (i.e. Kemira).    

6.6. Perception of Outotec 

Companies’ visits have identified that neither Outotec nor Larox brands are known in Russian 

coal market. This unawareness can be explained by the fact that Outotec has never undertaken 

any actions to expand product offering in Russian coal market having expertise in ore 

beneficiation technology and considering this field as a top-priority. Meanwhile competitors 

who have also started from ore enrichment business were gradually undertaking measures to 

enter Russian coal market and by now have achieved significant results and references. First 

meetings showed suspiciousness of coal companies towards Outotec as a company which is 

quite normal reaction on new comer. Although Outotec references in coal industry have been 

considered as an advantage the absence of implemented projects in Russian coal market has 

been perceived as an important drawback. It has been emphasized that coal producers are in 

touch with each other and share their experience regarding purchased technology, equipment 

and the latest updates related to coal handling. Such a close communication is supported by 

reference visits which are organized on purpose to show the implemented projects in 

operation and prove the soundness of technology. Nonetheless, all the coal producers 

participated in research were open for discussion and glad to see new comers. It’s worth 

emphasizing that even those companies whose level of suspiciousness was a bit higher than 
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average at the end expressed willingness to help research and project team and even offered 

the opportunities for future partnership. For example, the head of EVRAZ coal division 

considered Outotec thickening solutions highly attractive and approved plants’ visits. 

Moreover, in few weeks the invitation to participate in EVRAZ Technology Forum has been 

received. This event targets on joint designing the improvements of EVRAZ coal preparation 

plants in collaboration with engineering companies and equipment manufactures. The scope 

of the Forum presumed site visits, laboratory research and developing the concept of proposal. 

The presentation of proposals is planned for beginning of 2015. Positive attitude towards 

Outotec has been also expressed by the director of Kuznetskaja plant. He explains that sees 

the potential of possible collaboration because considers Outotec solutions as being able to 

satisfy compelling needs. Management of Kuznetskaja coal preparation plant is open for new 

projects and process improvements. According to plant director and chief engineer, it is 

important to have more alternatives of reliable and high quality equipment especially when 

current range of options is limited by mainly two good suppliers Andritz and FLSmith.  

Outotec has already started collaboration with Russian coal producers so it is vital now to get 

first references and gain good reputation in the market. By present moment, all the contacted 

companies are willing to continue collaboration and obtain first results on equipment 

performance characteristics. Thus, it is entirely Outotec responsibility to meet the 

expectations and satisfy customers’ needs in a best way including collaboration in coal 

research and tests as well as fast preparation of proposals. If the company fails the first joint 

projects the door to the market will be closed. 

To sum up, the dynamics of Outotec perception shows a positive tendency demonstrating a 

gradual move from the absence of any knowledge about the company and even suspiciousness 

from the customer side to willingness to cooperate and even desire to help Outotec in making 

the first steps in the market. 

6.7. Customer collaboration  

Collaborative methods of customer engagement, identified during literature analysis as the 

most promising form of customer interaction, have been proven to show excellent results in 

being put practice. Despite the fact that research has been conducted in a totally new market 

establishing first contacts with customers and organizing joint work was not a big problem. 

Surprisingly, customers were very open and willing to participate in conjoint projects and, 
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moreover, to help company in making the first steps in a new market and new application. All 

the projects emerged in a course of research can be widely classified into the following 

categories: 

- projects requiring internal company consolidation being customer driven; 

- co-creation projects requiring consolidation of company and customer. 

The first group of projects can be described as innovation with users where company is 

building direct communication with customer targeting on meeting the requirements and 

identify potentially successful ideas. From company’s perspective, these projects require 

involvement of experts of different Outotec locations, various experience and field of 

expertise. Only this combination is able to allow design of the best solution for particular 

customer problem. The interaction with customer can be characterized as active, but with 

more focus on assistance than on participation. Significant advantage of undertaking the 

projects referred to this category can be expressed in enhanced internal communication which 

accelerates generation of new knowledge about investigating issues and enabled 

intraorganiational knowledge sharing and experience exchange. 

The second category of projects is characterized by more complicated nature than the first 

one. The reason is that besides organization of internal unity of efforts these projects require 

integration in customer’s processes and joint communication which is a key for problem 

solving. In addition, such projects necessitate participation of management of a higher level 

from the company and customer sides. Although these projects are more demanding in terms 

of communication complexity which becomes even harder due to cultural differences and 

language barrier they are able to provide most fruitful outcome from the point of view of 

business growth and mutual development. Co-creation projects enable even greater 

knowledge generation due to customer involvement and active participation. Moreover, 

synergy effect has a greater impact here being provided by larger amount of participants and 

their diverse experience and expertise. Company-customer collaboration is in its early stages 

and has continued after undertaken research, thus, financial outcomes of these projects do not 

seem possible to evaluate. However, marketing benefits of co-creation projects have been 

already realized in changing company’s perception in the market and increase of customer’s 

awareness about Outotec and its offering. Special attention is given to the role of customer 
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references obtained in other coal markets which contribute to creation of positive reputation 

of the brand and serve as a proof of company knowledge and expertise. 

Undertaken study identifies that the main obstacle on the way to successful accomplishment 

of started projects has internal nature. Surprisingly, coal producers, collaboration with which 

has been expected to be complicated and problematic, did not create any significant obstacles. 

On the contrary, they even expressed willingness to help the company as has already been 

mentioned before. Unfortunately, the main source of problems has internal company origin. 

The problem is that not all the participants within Outotec expressed the same degree of 

motivation and desire to act. Paradoxically, Outotec subsidiary in Russia which is closer to 

customer in terms of language, cultural and geographical aspects happened to be the least 

involved and the most difficult to motivate and interact with in comparison with other 

company subsidiaries which have much less in common with potential customers. In addition, 

significant support has been given by those Outotec experts in Russia whose responsibilities 

and sphere of expertise is not directly related to dewatering business or minerals processing. 

Furthermore, besides not providing any help in project carrying this subsidiary fail the 

promise to participate in customer negation meeting and was constantly delaying or 

cancelling delivery of the task for with it was responsible. Altogether, it had a negative impact 

on building commitment and trust. In case of co-creation project this drawback is even more 

significant due to deterioration of positive company image in the eyes of customers. The 

nature of this paradox remained unclear. However, exactly the issue of communication with 

Russian Outotec office is of great importance for future growth in Russian coal market.  
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7. RESULTS AND DISCUSSION  

This part of thesis is intended to evaluate the results of the study and answer the research 

questions. The analysis is based on findings gathered by literature review, secondary data, 

interviews with Russian coal producers and participant observation at production sites.  

The results of presented study are evaluated from both theoretical and practical perspectives. 

From theoretical point of view, undertaken research contributes to a wider use of action 

research methodology which is not typically applied for Master’s Thesis study and which role 

in currently underestimated. Though, carried study proves action research to be a powerful 

tool which brings fruitful results. Furthermore, integration of co-creation theoretical 

framework into an action cycle of research contributes to a deeper understanding of the 

reasons limiting joint collaboration between company and customer. Noteworthy, the barriers 

of co-creation with external parties are caused by internal problems of organization and to the 

least extent are initiated by external participants. Particularly, presented research emphasizes 

that the major obstacle of implementation of co-creative projects may lie in company’s 

internal organization structure and the specificity of communication between the subsidiaries. 

Remarkable that those participants who were the closest ones to the customer and who were 

expected to actively help with the project advancement happen to make the least contribution 

than those employees whose responsibilities and field of expertise were not directly related to 

the project focus, whose geographical location or cultural background were much more 

different than the customer’s ones. In a word, those participants who had more obstacles to 

successfully collaborate with a customer but enough motivation and willingness to promote 

the project are able to contribute the most. Interesting that in case of carried research these 

barriers have been created by subsidiary office located in Russia highlighting a difficulty to 

set up collaboration in this country. It can be explained by strong resistance to change and 

unwillingness to adopt the transformation. Moreover, the study considers the case of co-

creation in business-to-business context in international scale (Finland and Russia) when 

difficult political situation is creating significant obstacles on the way of collaboration 

between Russian and European countries. In its turn, it’s limiting empirical evidence in this 

piece of theory related to co-creation process between European and Russian companies.  

Presented research also contributes to distinguishing the difference between customer-driven 

and co-creation collaboration implemented in real settings. It is worth highlighting that both 
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types of collaboration are challenging to be utilized especially in the context of targeting new 

market. However, co-creation with potential customer represents even a bigger challenge due 

to larger number of participants and their heterogeneity. Involvement of motivated and active 

participants supported and enabling of efficient communication between them becomes a key 

factor influencing the outcome of the project. The requirements for customer driven 

collaboration are lower due to focusing more on provision of effective internal 

communication within the company. In its turn, the outcomes of such project are less 

impressive. If co-creative collaboration is able to extend company’s business and offer 

promising opportunities for entire business offering, customer-driven project being more 

narrow and concentrated on particular issue are able to bring the benefits related to that issue. 

In other words, collaboration utilizing co-creation approach has higher potential to bring extra 

bonuses to the company than customer-driven interaction which is limited by particular 

problem space. 

Practical contribution of presented research involves building a complete picture of Russian 

coal industry with an emphasis on its technological and marketing aspect. On the one hand, 

this information contributes to understanding of the main technologies and equipment applied 

for coal preparation and dewatering in Russian coal plants. On the other hand, it provides an 

insight into the state of Russian coal industry and its place in global market, present the 

structure of the market and information about key players. Furthermore, carried research 

contributes to identification of competition among the companies supplying industrial 

equipment for coal preparation plants. Altogether, this information serves as a base for 

creating future Outotec strategy not only in terms of dewatering business line but for entire 

organization. 

Besides that, practical implication of carried research lies in extension of business 

opportunities and company’s growth. It assists Outotec to establish first customer contacts in 

targeting market and bringing real business projects to the company. It has been identified that 

Outotec dewatering solutions have high market potential but even bigger opportunities are 

opening for the entire company offering. Thus, an ability to provide the customer with 

equipment covering full range of preparation processes being supported by extended service 

offering including engineering represent the most prominent opportunity for Outotec in 

Russian market.  
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In addition, implementation of this research has given the company a chance to create new 

knowledge and learn. Firstly, Outotec in cooperation with coal producers has got practical 

experience in research on dewatering of fine coal and tailings in Russia. It is highly important 

for identification the most suitable technologies for filtration and thickening of coal slurries. 

Secondly, this project has an influence on internal company collaboration and company-

customer interaction building a network of collaborative relationships. Intraorganizational 

cooperation has been enhanced between Outotec subsidiaries located in different geographical 

areas. The step towards transformation of company-customer relationship presumes 

utilization of co-creative approach aiming to unite the efforts of the company and customer to 

jointly design a solution for existing problem.  

Finally, due to action-oriented nature of presented research it has become possible to 

transform Outotec perception in Russian coal market. Importantly, customer integration in 

research and continuous collaboration contribute to higher awareness about the company and 

its offering. Moreover, those coal producers who participated in joint laboratory research 

expressed higher degree of trust to the company and its experts.   

The last but not the least, successful outcomes of the study contribute to the global economy 

development establishing collaboration between Finnish and Russian market and allowing 

building international relations and learn more about each other. It allows the companies to 

extend their business opportunities and enhance mutual competitiveness which is supported 

by cultural exchange improvement the understanding of doing international business. 

It is now possible to discuss research questions formulated in the beginning of the study. The 

first research question is: 

1) What are the technical features of coal preparation process in Russia? 

Applied preparation technology directly correlates the size of processed fraction. Dense media 

separation or froth flotation are the most common coal preparation technologies utilized in 

Russia. However, the use of flotation as a primary preparation method is decreasing. Old 

preparation plants tend to eliminate this operation from the process flow. The new once do not 

have it or build a flexible circuit allowing the use either flotation cells or hydro cyclones. It 

can be explained by constant deterioration of ROM coal which is related to oxidizing, higher 

ash content and increasing mineral matter. Even new flotation cells quite often are not able to 
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fully meet customer requirements and create difficulties during operation (i.e. in terms of 

process automation). Another feature is that typically coal preparation plants are required to 

handle several coal grades with different properties which creates a serious challenge for the 

utilized preparation technology and equipment. Thus, the yield and final quality of coal 

concentrate may vary greatly.  

Elimination of thermal drying from preparation process requires dewatering operations to be 

even more productive and efficient. Moreover, tightening environmental regulation in terms 

of not giving new permissions for tailings ponds and increasing penalties are pushing coal 

producers towards implementation of cleaner technologies and minimization of negative 

environmental impact. Dewatering of fine coal fraction is done mainly on centrifuges but also 

on filters. It has been identified that vacuum disc filters and hyperbaric filters are most 

common filtration technologies. However, hyperbaric filter can be described as a leader 

providing low cake moisture on fine coal concentrate. For the treatment of tailings are used 

thickeners and belt presses being the simple and easy solution for handling the rejects. 

Another type of equipment used for tailings filtration is filters presses which are not 

extensively used due to absence of need for dryer rejects. 

In its turn, customers express the need in stable equipment operation with all coal grades and 

opportunity for full process automation and automotive tuning if needed. The requirements 

for fine coal filtration are identified as the lowest possible cake moisture. Companies are also 

considering new ways of thermal drying which can be incorporated to existing equipment and 

having small foot print. However, currently there are no suitable solutions available in the 

market. Big needs and hopes are related to thickening units due to the reason that currently 

operated thickeners often experience difficulties in providing clear overflow or / and low 

underflow which results in further filtration problems.  

Besides dewatering equipment, coal producers are searching for more effective flotation 

which is a hot topic at present moment. Furthermore, all the companies are facing the problem 

of efficient tailings disposal or recycling which is still an unsolved issue in Russian coal 

industry. Another field of needs is related to mine water management and integration of mine 

and plant water circulation. In addition, coal producers are willing to receive engineering 

service related, for instance, to modernization of preparation plant and involving all the 

processes from grinding to the tailings disposal. 
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2) What is the state of Russian coal market? 

Russian coal industry has undergone significant transformation after the Soviet Union 

collapse. Long way of industry restructuring resulted to significant changes which made the 

industry independent and profitable. Currently almost 100% of companies operating in this 

market are privately owned (except “Arktikugol” which is state-owned) and are integrated 

into metallurgical or coal mining holdings. Thus, Russian coal market is highly structured and 

represented by a small number of companies. These companies are situated in the main 

Russian coal basins including Kuznetskij basin (Kuzbass) which has large coal reserves and is 

actively developing at present moment. Half of all Russian coal preparation plants are located 

in that area. Future perspectives of Russian coal industry will only strengthen the position of 

Kuzbass and considers Far East region as a promising one for further development. Coal 

industry will continue its growth and mining in new coal deposits. State development 

programs are expected to support coal producers and increase the industry competitiveness 

with a focus on diversification of coal-based products and minimization of negative 

environmental impact including recycling of coal tailings. Moreover, agreed partnership with 

Chinese coal producers aims to increase the share of coal preparation and energy generation 

which only contribute into development of Kuzbass and Far East coal deposits. 

Analysis of Russian coal market identifies that the market is highly structured and main coal p 

companies are integrated in metallurgical or coal holdings. Most of them have participated in 

presented research. These companies are carrying large investment projects now and in future 

and in case of need for new equipment open or closed tenders are organized. They consist of 

technical and commercial stages aiming to select the best offer based on technical and 

economic considerations. Decision making process is done cooperatively with technical and 

commercial experts, the directors and the owner. Among the key factors influencing final 

decision are identified technical superiority of the offer, capital expenses, value for money 

and conditions of payment, after sales support and country of equipment origin. In its turn, the 

situation in the market of industrial equipment supply can be characterized as being 

dominated by several key players namely Andrtitz, FLSmidth and CETKO Carolina 

Engineering. They have come around 20 years ago and have already gained positive 

reputation and customer references having proved to be reliable partners supplying high 

quality equipment. Moreover, they actively participate in industrial conferences and fairs and 

promote themselves in leading industrial journals. 
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3) What is the Outotec potential in Russian coal market? 

The potential for Outotec dewatering solutions and generally for the company in Russian coal 

market is high. Russian coal producers are facing the need for more effective process of 

thickening and opportunity to have a retrofit of already purchased units. Fine coal treatment 

needs to find the technologies capable to provide lowest possible moisture which is a good 

opportunity to offer Outotec filtration solutions.  

There is also high potential for tailings management which opens a door not only for 

dewatering solutions but for building entire infrastructure for tailings disposal and recycling. 

Noteworthy, the issue of tailings processing is of great importance of current moment for both 

the producers and the state. Thus, R&D departments of coal companies are struggling with a 

problem of technically and economically efficient tailings utilization. In its turn, the state 

support is expressed in building an infrastructure of innovative coal clusters which scope of 

work also includes tailings recycling. Moreover, tightening environmental regulation 

restricting the right to obtain permission for new tailings ponds is pushing coal producers 

towards closure of water slurry circulation leading tailings dewatering, while increasing 

environmental penalties are motivating to increase the efficiency of dewatering process and 

connect water infrastructure of preparation plant and coal mine. In the light of these facts 

there is a market potential for Outotec tailings back fill and energy generation solutions.  

Moreover, Outotec flotation and spiral separation technologies also have an opportunity to 

find their place in coal preparation applications. Noteworthy, Russian coal producers has 

already expressed the interest towards new design of flotation cells which was supported by 

some international competitors entering Russian coal market. In this case, Outotec has good 

chances to offer own design of flotation equipment which has already been successfully 

introduced to Australian market and received positive customer feedback.  

However, even more promising opportunities and higher profits are lying in engineering 

services which aim to carry full scale modernization of coal preparation plant. In this case, 

Outotec has a chance to design a complex solution, to build entire plant infrastructure and 

support it with smart decisions which could be reasonable from both technical and 

commercial point of view   
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1. RECOMMENDATIONS 

Based on experience gained during research process it is now possible to suggest 

recommendations for Outotec to be taken into account in the future. Generally, all the 

developed recommendations can be attributed to be focused on general suggestions, internal 

aspects and external aspect of company operation. 

General recommendations  

In order Outotec to attract new customers and to be more competitive it is worth identifying 

the points for differentiation, something which gives priority among all the competitors. 

Already now high potential for differentiation could be identified in the following aspects: 

- superior product performance, 

- industrial water management; 

- tailings treatment (disposal, recycling); 

- financial services; 

- faster engineering and product delivery; 

- extended service offering. 

This list of the aspects which have high potential to become a differentiating point serves as 

guidance and needs to be thoroughly considered and developed at a company level. Having 

this difference from the competitors is able to provide the company with sustainable source of 

competitive advantage.  

Another important issue is that carrying the projects in Russian coal market should be 

supported by Russian subsidiary of Outotec even though it may be still complicated to make 

them motivated and involved. In this case, it seems reasonable to identify the reasons of lack 

of motivation and to find a way of how to radically change the situation because there is not 

much that can be done without local support. However, project lead is recommended to stay 

on Finnish side because coal producers seem to be interested in interaction with foreigners 

rather than with local representatives of international companies. They are looking for 

something different and in this situation Outotec can bring this new experience which is 

perfectly matching co-creation ideology. Moreover, this research proves that attitude to 

foreigners in Russia is more favorable and coal producers feel much more motivated to help 

especially when they already see that Outotec experts are able to solve existing problems and 
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create suitable solutions. Noteworthy, joint workshop between Outotec engineers and coal 

producers in a framework of company-customer collaboration has been characterized as 

particularly interesting and practically useful for both sides due to lack of experience between 

participated Finnish and Russian companies. Remarkably, coal business is mainly driven by 

men and thus attitude to women is different (better). It has been observed quite many times in 

a course of research and during the workshop at production site. The conclusion about more 

favorable attitude has been based on the comparison with similar cases where women were 

not involved.  

Internal aspects 

Firstly, application of any collaborative approach and especially co-creation requires 

motivation from participants to take part in joint project. Thus, the best way of how to 

accomplish this task is to involve those who are truly willing to be engaged. Secondly, only 

joint cooperation inside the company is able to create the best solution. Therefore, it is highly 

recommendable to form a team responsible for coal market represented by experts of different 

locations (Australia, Finland, Russia). Thirdly, the process should be coordinated meaning 

driving by leaders who are also able to maintain continuous communication within 

organization. Fourthly, it would be beneficial to continue research on coal dewatering and 

expand into the field to flotation and water treatment, organize internal trainings focused on 

coal and features of preparation and dewatering process. It could help to enhance 

intraorganizational learning and make the personnel more capable to solve customer’s 

problems. 

External aspects 

For Outotec to be known in the market is also important to support company image with 

marketing activities. Even the managers of coal companies noted that organizing some kind of 

presentation for coal producers would have a beneficial impact. Moreover, it is necessary to 

participate in coal conferences / fairs and have some publications in industry journals. In 

addition, it would be good to have a separate Outotec coal brochure in Russian (with more 

emphasis on product technical features). The last but not the least, it is of great importance to 

concentrate on existing projects and make them done. At the same time communication with 

already contacted companies should be maintained.    
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2. CONCUSIONS 

9.1. General conclusions 

Utilization of action research methodology supported by co-creation theoretical framework 

bridges the gap between theory and practice developing them both. The study considers 

company-customer interaction in business-to-business context when entering new market. 

Currently the customer’s and company’s domains are constantly experiencing changes caused 

by development of information technology, globalization, industrial and economic 

transformations. These global trends are influencing company-customer relationship changing 

the principles and forms of interaction. The company-centric paradigm with a strong product 

focus shifts to a customer-oriented one with a strong emphasis on customer collaboration. If 

previously interaction with customer was held via marketing research utilizing interviews and 

surveys as a primary form of interaction; now this interaction can be conducted on the base of 

engagement platforms which may take a form of idea generation contests, on-line 

customization tools or joint workshops. Based on that, co-creation approach has been 

identifies to be the most prominent for further implementation in real settings. Utilization of 

this approach in practice shows that the major obstacles for collaboration may lie internally 

and relate to company organization structure and lack of communication between the 

subsidiaries. Moreover, the study illustrates that those participants who experienced greater 

obstacles during company-customer collaboration (specific knowledge, language barrier, 

geographical remoteness) but had high motivation to advance the project were able to 

contribute the most. In its turn, those participants who had fewer barriers to co-create appear 

to be not that much helpful as expected. During actions research cycle it is possible to 

distinguish user-driven and co-creative collaboration. Noteworthy, co-creative projects have 

been identified to bring extra bonuses and more diverse outcomes. The results of user-driven 

collaboration show less diversification due to a narrow focus on particular issue.  

The practical cycle of research is focused on investigation the problem of extension 

dewatering offering of Outotec in Russian coal market. It assumes provision of marketing and 

technological insights and further evaluation of company’s opportunities in potential market. 

From marketing perspective, it has been identified that Russia plays an important role in the 

world coal industry due to the fact that country is the second largest in terms of coal reserves 

and one of the major producer and exporter of coal in international market. Internal analysis 
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shows that Russian coal market is highly structured and operated by a limited number of 

privately-owned companies which form the part of large coal or metallurgical holdings. 

Although there are difficulties restraining the development of Russian coal industry, which 

are related to transportation and labor issues, low domestic consumption and narrow 

application of coal-based products; geographical proximity to the major world coal consumers 

located in Asia, high coal quality and low costs of mining and preparation will continue to be 

the key competitive advantages of Russia. Moreover, the state policy is giving support via 

implementation of the long-term development program and the program of coal innovation 

clusters which target on modernization of production facilities, application of the latest 

technologies and diversification of coal-derived products with a higher-added value. The 

development of new coal basins located in Siberia and Far East is emphasized to be a priority 

for now and then. 

From the technology perspective, the results of this research show that dense media separation 

and froth flotation are the preferred technologies for coal preparation utilized in Russia. 

However, coal producers tend to decrease the use of flotation due to constant deterioration of 

coal quality including oxidation, high content of ash and other mineral matter. Regarding 

dewatering as a step of preparation process, the technological part of the study identifies that 

screen-bowl centrifuges and filtration on hyperbaric filters are the most preferred technologies 

for handling fine coal concentrate. For the purpose of tailings dewatering thickeners and belt 

presses are used being proven to be an easy and simple technology for handling the rejects. 

Another important feature of coal preparation process in Russia is elimination of thermal 

drying which raise the requirements for entire dewatering system. 

In the process of company-customer collaboration it has been found out that Outotec has 

extremely promising opportunities for entire company’s offering in general and for 

dewatering solution in particular. Potential customers express the need for high quality 

equipment with sound technical performance and opportunity for automation when processing 

the coal of different grades. Fine coal filtration is required to be the lowest possible preferably 

supported by smart thermal drying design. Tailings treatment faces the difficulty of reaching 

high and stable underflow density and clear overflow which results in possible filtration 

problems. Due to the fact that tailings’ thickening is a pressing problem in Russian coal 

industry there is a high potential for offering Outotec thickening solutions. In addition, it has 

been found out that there are even more prominent opportunities related to offering the full 
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range of Outotec solutions including flotation, tailings disposal (backfill and energy 

generation) and industrial water treatment being extended in the future with new services 

including engineering and building the mine-plant infrastructure. Tangible results of the 

project provided by implementation of co-creation approach involve facilitated organizational 

learning and enhanced intraorganizational and interorganizational collaboration, assisting in 

making the first steps into Russian coal market and establishing first customer contacts. 

Moreover, carried project has opened real business opportunities for the company expressed 

in new joint projects and requests for equipment purchase.  

9.2. Limitations and suggestions for further research 

This study has accounted several types of limitations. Firstly, the research has been carried for 

half a year period time which is not enough to observe the entire co-creative collaboration due 

to long-term development of business relations. Therefore, presented study covers initial 

stages of collaboration. Time limitation of research is also associated with inability to 

evaluate the full range of outcomes particularly in monetary terms. Another important 

consequence of short project duration is impossibility for researcher to analyze further 

workshops and especially to participate in EVRAZ Technology Forum. Secondly, the study is 

limited by collaboration on company-customer level which does not involve other participants 

like suppliers or universities. Outotec participants were presented by mainly Finnish and 

Russian subsidiaries while involvement of other company’s unit could have been beneficial. 

Finally, the study considers collaboration in business-to-business context and is focused on a 

particular company which is related to inapplicability of obtained results for other contexts. 

Thus, the main suggestion for further research is to consider the collaboration at next level, 

for instance, between the company and its suppliers and between company, suppliers and 

customers conducted in real conditions. Particular attention should be paid on research of lack 

of motivation to co-create and the tools and methods of how to make the participants truly 

willing to act and advance the project. The results of carried study identify the obstacles in 

communication between Russian office and other subsidiaries. Therefore, it seems reasonable 

to analyze the reasons of difficulty in communication between Russian and international 

company’s units.  
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APPENDIX 1:  Interview questions. 

1. Какая технология обогащения и оборудование используются на Вашей фабрике? 

2. Что делается с мелкой фракцией? Обогащается ли мелкий уголь и каким образом?  

3. Что делается с хвостами обогащения? Есть ли какие-то законодательные акты 

(штрафы), регламентирующие утилизацию хвостов обогащения?  

4. Какова схема водно-шламого хозяйства? Используются ли наружные 

гидросооружения? 

5. Какие существуют ограничения по содержанию влаги в обогащенном угле 

(зимой/летом)? 

6. Какая технология обезвоживания используется на предприятии? 

7. Какое оборудование по обезвоживанию установлено? (фирма-производитель, 

количество, тип фильтра, площадь фильтрования, содержание влаги в конечном 

продукте, производительность) 

8. Какого состояние оборудования по обезвоживанию? 

9. Как организуется процесс  выбора поставщика? 

10. Как принимается решение о закупке оборудования, и кто является за это 

ответственным? 

11. Какие критерии являются решающими при выборе оборудования? 

12. Насколько Вы удовлетворены работой данного оборудования и что пожелали бы 

улучшить? 

13. Интересует ли Вас услуги после продажного сервиса и поставки запасных частей? 

14. Знаете ли вы что-либо о компании Outotec или Larox? (если да, то что) 

15. Каковы Ваши дальнейшие планы по развитию производства? 

Translation 

1. Which preparation technology and equipment are used in your plant? 

2. What is typically done with fine fraction? Is fine coal recovered and how?  

3. What is typically done with fine tailings? Is there any excising or coming legislation 

regarding tailings disposal/ any penalties for disposal? 

4. What is the circuit of water-slurry system? Are there any tailings ponds? 

5. What are the moisture content limits for the prepared coal?  

6. Which dewatering technology is used in your plant? 

7. What dewatering equipment is used in your plant? (manufacturer, quantity, type of filter, 

filtration area, moisture content, capacity) 

8. What is the state of dewatering equipment? 

9. How is the process of selecting new supplier organized?  

10. How does decision making process go and who are the decision makers?  

11. What are the key points influencing on selection of equipment  

12. Are you satisfied with operating equipment and what would you like to improve? 

13. Are you interested in after-sales support and spare parts supply? 

14. Do you know something about Outotec company or Larox (what if yes?) 

15. What are your future plans?  
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APPENDIX 6: The distribution coal reserves in Russia, % (BP Statistical Review of World 

Energy, 2010) 

№ Country Share of global reserves 

1 US 29% 

2 Russia 19% 

3 China 14% 

4 Australia 9% 

5 India 7% 

7 EU 5% 

8 Ukraine 4% 

9 Kazakhstan 4% 

10 South Africa 4% 

11 Other 3% 

12 Latin America 2% 

13 Poland 1% 
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APPENDIX 7: The map of Russian coal reserves (Osborne, 2013, p.150) 
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APPENDIX 8: Key importers and exporters of thermal coal in 2013 (SUEK, 2013) 
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APPENDIX 10: Promising coal basins (Janovskij, 2010, p.10) 

 

APPENDIX 11: Coal preparation plants in Kuzbass 

Company Preparation plant Year Capacity, 
thousand 

tons 

Method used Coal 
processed 

“SUEK-Kuzbass” Preparation plant name of 
Kirov  

1965 2700 jigging coking 

2nd ochered’ 2012 2000 - coking 

Komsomolec 1961 1850 jigging coking 

Polisaevskaja - 1850 jigging coking 

“SDS-Ugol” Krasnogorskaja 1950 950 jigging, flotation coking 

Koksovaja 1961 2000 jigging, flotation coking 

Ziminka 1955 1600 jigging, flotation coking, 
thermal 

Listvjagnaja 2007 6000 jigging thermal 

Chernigovec 1976 5600 dense liquid separation thermal 

Chernigovskaja koksovaja 2012 4500 - coking 

Yuzhkuzbassugol  Kuznetskaja 1966 4500 jigging, flotation coking 

Abashevskaja 1962 2900 jigging, spiral 
separation 

coking 

Sibuglemet Antonovskaja 2001 3000 jigging, 
enrichment in  

spiral separators 

coking 

Mezhdurechenskaja 2005 6200 dense liquid separation coking, 
thermal 

Yuzhnij kuzbass Sibir 1974 6600 dense liquid separation, 
jigging, flotation 

coking 

Tomusinskaja 1954 2700 jigging, flotation coking 

Kuzbasskaja 1990 7500 dense liquid separation, coking 
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jigging, enrichment in  
spiral separators 

Preparation plant of 
Krasnogorskij pit 

2002 2500 dense liquid separation thermal 

Preparation plant of 
Sibirskij pit 

1993 1100 dense liquid separation thermal 

Kuzbassrazrezugol Bachatskaja 
energeticheskaja 

2003 2500 dense liquid separation thermal 

Bachatskaja koksovaja 2008 3000 dense liquid separation,  
enrichment in  

spiral separators, 
flotation 

coking 

Preparation plant of 
Kedrovskij pit 

1984 5500 dense liquid separation thermal 

Vakhrushevskaja 1969 1200 dense liquid separation thermal 

Koksovaja 
krasnobrodskaja 

2011 3500 flotation coking 

Stroijservis Barzasskoje tovarishestvo 2009 1500 dense liquid separation coking 

Barzasskoje tovarishestvo 
- 2 

2011 500 dense liquid separation thermal 

Shestaki  2007 1000 dense liquid separation coking 

TopProm Shedrukhinskaja 2009 3500 dense liquid separation, 
enrichment in  

spiral separators 

coking, 
thermal 

Koksovaja 1955 2000 Jigging, spiral 
separators, flotation 

 

Tajbinskaja 1953 1500 jigging, flotation coking 

Prokop’evskaja Prokop’evskaja 1959 700 jigging thermal 

Kuzbasskaja fuel 
company 

Kaskad 2010 2000 steeply inclined 
separator 

thermal 

Anzherskaja Anzherskaja 1954 2200 jigging, flotation coking 

Koks-mining 1964 Berezovskaja 1969 3150 dense liquid separation,  
jigging, flotation 

coking 

Belon Belovskaja 1964 5950 dense liquid separation,  
jigging, flotation 

coking 

Karp Kiselevskaja 1964 1000 jigging thermal 

Zarechnaja Zarechnaja 2003 2400 dense liquid separation, 
enrichment in  

spiral separators 

thermal 

Raspadskaja coal 
company  

Raspadskaja 2005 10500 dense liquid separation, 
enrichment in  

spiral separators 

coking 

Severnij Kuzbass Severnaja 2006 3000 jigging,  
enrichment in  

spiral separators,  
flotation 

coking 

 


