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The aim of this master’s thesis is to analyze the mining industry customers' 

current and future needs for the water treatment services and discover new 

business development opportunities in the context of mine water treatment. In 

addition, the study focuses on specifying service offerings needed and evaluate 

suitable revenue generation models for them. The main research question of the 

study is: What kind of service needs related to water treatment can be identified in 

the Finnish mining industry? 

The literature examined in the study focused on industrial service classification 

and new service development process as well as the revenue generation of 

services. A qualitative research approach employing a case study method was 

chosen for the study. The present study uses customer and expert interviews as 

primary data source, complemented by archival data. The primary data was 

gathered by organizing total of 13 interviews, and the interviews were analyzed 

by using qualitative content analysis. The abductive-logic was chosen as the way 

of conducting scientific reasoning in this study.  

As a result, new service proposals were developed for Finnish mine industry 

suppliers. The main areas of development were on asset efficiency services and 

process support services. The service needs were strongly associated with 

suppliers’ know-how of water treatment process optimization, cost-effectiveness 

as well as on alternative technologies. The study provides an insight for managers 

that wish to pursue a water treatment services as a part of their business offering.  
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Tämän diplomityön tarkoituksena on analysoida Suomen kaivosteollisuuden 

asiakkaiden nykyisiä ja tulevia vesienkäsittelyyn liittyviä tarpeita ja löytää uusia 

liiketoimintamahdollisuuksia kaivosvesienkäsittelyn osalta. Lisäksi tutkimus 

keskittyy rakentamaan palveluaihioita potentiaalisimpien palvelutarpeiden 

ympärille sekä tutkimaan näihin aihioihin soveltuvia ansaintamalleja.  

Tutkimuksen kirjallinen osuus keskittyy palveluita sekä ansaintalogiikkaa 

koskevaan kirjallisuuteen. Tutkimus toteutettiin laadullisena tutkimuksena, jossa 

hyödynnettiin tapaustutkimusmenetelmää. Asiakkaiden, toimittajan sekä 

asiantuntijoiden haastatteluja, joita tehtiin yhteensä 13 kappaletta, käytettiin 

ensisijaisena tietolähteenä. Haastattelut analysoitiin sisällön analyysin avulla ja 

tieteellisessä päättelyssä hyödynnettiin abduktiota. 

Tutkimuksen tuloksena Suomen kaivosteollisuuden toimittajille kehitettiin uusia 

palveluehdotelmia. Kehityskohteina merkittävimmiksi nousivat laitteistoja sekä 

prosesseja tehostavat palvelut. Tutkimuksessa mukana olleiden kaivosten 

keskeiset palvelutarpeet olivat vahvasti sidoksissa yritysten ulkopuoliseen 

tietotaitoon vesiprosessien optimoinnista, kustannustehokkuudesta sekä 

vaihtoehtoisista teknologioista. Tutkimus tarjoaa hyödyllistä tietoa Suomen 

kaivosteollisuuden toimijoille, joilla on tavoitteena kasvattaa 

palveluliiketoimintaansa vesienkäsittelyn osa-alueella.  
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1 INTRODUCTION 

The mining industry has entered a new era. Because of the growing demand the 

mining industry has become one of the most important developing industries for 

the Finnish economy with high export potential. It has a major economic impact 

regionally and it has been estimated to create more than 5000 new jobs in the 

future (Aaltonen, Alapassi, Karhula, Karhunen, Korhonen, and Loukola-

Ruskeeniemi 2012: 4).  

Because of the regional environmental damage caused by the mines it is essential 

to pay attention to environmental issues, regulations and sustainable development. 

The emerged problems have been caused by the lack of the risk evaluation and 

management and by the deficiency and inadequacy of the environmental 

legislation. In the mining industry, there is a need for more effective actions and 

methods for control of environmental hazards, and this needs to be done with in 

cooperation with the actors, inspectors and other interest groups in the mine 

cluster.  

Effective approaches to water treatment will be important to sustain and enhance 

public support for mining efforts in the future. As well known, water is essential 

to mine and metallurgical processing as milling and flotation, and the treatment of 

mines’ waste water is necessary to satisfy regulators and maintain a “social 

license” to operate. Also the transition from seeing environmental protection as an 

unnecessary cost to competitive advantage has boost the development of more 

environmental friendly water treatment solutions. The reasons behind this 

transition include customer demand for environmentally responsible business, 

increased legislation and media attention in case of environmental accidents 

(Porter and Reinhardt 2007). 

Globally, expenditures for mine water treatment technologies are estimated to be 

about $1 billion annually, and the demand is forecast to increase. The growing 

demand is being driven by new mine development, mine expansion, tightening 

regulations for water quality and reuse, and stronger industry commitment to 

corporate social responsibility. (Wilkinson 2012: 12) For example of the 
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tightening regulations, sulphate is one of the emerging constituent of concern in 

many regions and yet the unsupervised nitrogen is expected to become under the 

regulations. 

As a result of these pressures, technology providers are expected to respond with 

new innovations and solutions, including technologies to treat new constituents of 

concerns. Addressing such specific customer needs indicates a shift in focus from 

product functionality to the primary outcomes of the products and services for 

buyer’s operations and processes (Davies 2004). This shift has been seen 

especially in industrial markets in which the companies have moved from selling 

just products or services into selling customized and integrated combinations of 

both. These types of offerings are often referred to as solutions, since they can be 

considered an answer to a specific problem by the customer. An example of a 

solution that has environmental benefits would be a process or a process part that 

has a positive change to the environmental effects compared to alternatives. These 

types of cleantech solutions, while benefiting the environment, often also have 

other major benefits for the customer, such as increased profitability through 

process efficiency (Sitra 2007: 9), cost benefits by a decrease in inputs like 

electricity and decreased emissions that can help to meet ever-tightening 

environmental laws. 

1.1 Cleantech Solutions –research project 

This study is a part of the Cleantech Solutions –research project. During the 

summer 2012 a master's thesis related to mine water treatment solution 

development was conducted under this same project. The goal of the master’s 

thesis was to analyze the customer value of water treatment applications and 

services in the mining industry and to discover new business development 

opportunities for the case company which was a chemical supplier in the field. A 

qualitative research approach employing a single case study with three embedded 

units of analysis was employed in the study, and primary data was gathered by 

sixteen interviews with the case company employees and three customer 

organization’s employees (Peltoniemi 2012: 2).  
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The purpose of this master’s thesis is to extent the understanding of mining 

industry customer’s current and future needs for the water treatment applications 

and services in order to create service development proposals for mine water 

treatment solutions providers. 

1.2 Objectives of the study and research questions 

The main objective of this study is to discover and analyze new business 

development opportunities in the context of mine water treatment for the mine 

industry suppliers. Moreover, the research aims at understanding mining industry 

customers’ current and future needs for the water treatment services and 

developing proposals for mine water treatment solutions providers based on these 

customers’ needs. The research examines the existing literature in the field of 

service development and uses this theoretical foundation combined with empirical 

interview data to form an understanding of the phenomenon and how to solve the 

research questions. 

According to Peltoniemi (2012, 131-137), mining industry customer has an 

interest in integrated solutions which are not core to their own business, for 

example water treatment, and which are captivated in high degrees to 

environmental laws and external pressure. However, motivating customers to 

invest in new solutions is complex as their interests are in process improvements 

of their core processes. Customers are also reluctant to invest in oversized 

solutions which cause extra expenditure for the company but not correlate 

effectively to customer’s specific needs (Peltoniemi 2012: 109). In addition, the 

overall interest toward new solution was recognized thus these new solutions 

should more profoundly respond to customer’s particular needs. This in mind, the 

purpose of this study is to extend the understanding of mine industry customers' 

needs and focus to highlight more specific new service development 

opportunities.   In order to accomplish this goal the study will focus on answering 

on the first research question that guides through the research: 

1. What kind of service needs related to water treatment can be identified 

in the Finnish mining industry 
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New service development is always challenging for a supplier. The service needs 

may vary between the customers in the same industry depending of the 

characteristics of customer business and business environment. Finnish mines 

differ in terms of mine type, metals and minerals to be quarried, concentration and 

ore processing, water intensity, water treatment processes, life cycle stage of mine 

plant, value networks and co-operation partners (Aaltonen et al. 2012). Hence, for 

service supplier and service development executor it would be crucial to recognize 

the most common service needs appeared among the mine industry customers and 

to understand what kind of services should be offered in order to meet the 

customer needs. It is also important to recognize what kind of service offering is 

valued by the customer and how it actually will generate revenues for the supplier. 

In order to shed light on these issues the second research question is:  

2. What kind of service offerings can be built around customers’ specific 

service needs? 

 

This study is implemented by two different mine industry suppliers in order to 

understand better their service business development opportunities in the mining 

industry. Different types of mine companies have selected as sources for service 

need assessment. The selection of these companies has been highly related to the 

suppliers’ interest toward developing co-operation with the companies in 

question. 

 

On the basis of the research questions, new serviced development ideas are 

proposed for the mine industry suppliers. The research process combines insights 

from customers and from external organizations. Also insight from one supplier is 

used to form a service development proposition which focus on the mine 

customers’ actual needs. Because of the high context dependency of the research 

questions, this study has mainly managerial implications.  Nevertheless, the study 

brings new insight to service development literature by using service 

categorization framework to adjust the service idea proposals. 
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1.3 Research approach 

The research design of this study is guided by the purpose of exploring new 

development proposals for water treatment services in the mining industry. Since 

the aim of the study is to gain new insights and to deeply understand the 

phenomenon, a qualitative research approach, employing multi case study design 

is chosen. Case studies usually combine data collection methods such as 

questionnaires, interviews and archives (Eisenhardt 1989). The use of multiple 

data sources is inherent in the case study method (Yin 1994), and the present 

study uses interviews as primary data source, complemented by archival data.  

 

The interviews are chosen as the main source of empirical data since new service 

ideas are more often sourced through customers or external partners (Tether 2005)  

and require strong customer-centric approach (Kindström and Kowalkoski 2009). 

The data collection processes consist of two different stages. First, the main 

source of data used in this study consist of the 10 interviews conducted with four 

Finnish mining industry companies, one consultant company, and regional state 

administration agency. The second data for further service idea development is 

collected through a total of 3 interviews with mining industry supplier. Also as 

archival data, organizations own documents and service literature is used in the 

analysis part. 

 

1.4 Structure of the study 

This section details the structure of this thesis and gives a brief overview of the 

contents in each section of the thesis. The structure of the thesis, along with the 

inputs and outputs of each section, is presented in the Figure 1.  
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Figure 1. Structure of the thesis 

The first chapter introduces the background of the study and states the research 

questions. Also the structure of the study is presented. The objective is to give an 

introduction to the reader and shed light on the motives and the purpose for 

conducting the study. 

Chapter 1: Introduction 

Chapter 2: Service business in 
industrial markets 

Chapter 3: New service 
development 

Chapter 4: Revenue generation 

Chapter 5: Theoretical 
framework 

Chapter 6: Research design 

Chapter 7: Empirical study 

Chapter 8: Conslusion and 
discussion 
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The second, third and fourth chapters consist of literature review of the study. 

First, the service literature is examined to identify different types of services 

occurring in industrial market context. The objective is to categorize services 

according to their nature of value proposition to provide guidance in developing 

process conducted later. Second, the NSD literature is discussed to understand the 

aspects of customer involvement in the NSD process. The aim is to expand the 

understanding on how the customer voice can be included and by which 

conducted approach the latent and future needs of the customer can be revealed. 

Third, the different revenue models are examined in the context of service 

business. The objective is to explain the theoretical background for the service 

specific revenue model employed in the empirical analysis. 

The fifth chapter gathers together the theoretical aspects from the chapter two, 

three and four in order to create the study specific theoretical framework. The 

objective is to provide a particular perspective through which the research 

questions are examined. 

The sixth chapter details the methodology used in this research. The chapter 

describes the research methodologies, data gathering and analyzing process. The 

goal is to rationalize why the qualitative case study was chosen for this research, 

and assure that the theoretical and empirical evidence are consistent with the 

object of the research. This context provides required information for the reader to 

evaluate the reliability and adequacy of the research procedure. 

Chapter seven presents the detailed findings from the empirical data. It is 

structured according to the main themes of the supplier interviews which were 

grounded on the research questions and objectives, as well as the examined 

literature. 

Chapter eight gathers together the research findings of different data sources and 

draws up the conclusions. The chapter contains the answers to the research 

questions and the new service development proposals for the mine industry 

suppliers. Lastly, the chapter will address the limitations of this study.  
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2 SERVICE BUSINESS IN INDUSTRIAL MARKETS 

 

Manufacturing firms are confronted with shrinking margins, service-demanding 

customers, and increased competition. These factors are associated with the 

structural shift from a product-dominant to a service-dominant economy. In order 

to answer the changed market conditions, firms have started to offer industrial 

product-service systems. This movement is evident especially in the business 

marketing field in where the firms have shifted from selling just products or 

services into selling customized and integrated combinations of both, called 

hybrid-offerings (Ulaga and Reinartz 2011) or solutions. (Tuli, Kohli and 

Bharadwaj 2007). 

While the academic and popular presses are full of articles related to business 

models and innovation, little has been written from a service perspective. Even 

less has been written about service business innovations within a B2B context. 

What does exist tends to be focused on IT services, and is often heavily 

influenced by large IT service providers (Tekes 2010). Moreover, extant literature 

predominantly refers to pure services in consumer marketing setting, such as 

financial services, hospitality and retailing (c.f. Ulaga and Reinartz 2011). This 

focus ignores a domain of more traditional product manufacturing firms extending 

their service business in a B2B markets. 

In order to discuss of service development and service perspective in business-to-

business context the typology of services is introduced. Different definitions from 

marketing literature and service literature are gathered together and the content of 

term “service” is discussed in the business-to-business context. Finally, different 

service types presented in the literature are divided by using a classification 

typology suggested by Ulaga and Reinartz (2011). In this study, the main 

emphasis is on industrial services, their development and delivery of product 

service solutions to customer. 
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2.1 Industrial services 

Marketing literature defines services as “the application of specialized 

competences (knowledge and skills) through deeds, processes, and performances 

for the benefit of another entity or the entity itself (Vargo and Lusch 2004: 2). 

Firms who are doing practice in the field of services need a different way of 

approaching to business than their manufacturing-focus counterparts. Scholars 

have conceptualized a variety of characteristics that distinguish services from 

goods. Zeithaml, Parasuraman, and Berry (1985) determined the most frequently 

cited characteristics are intangibility, heterogeneity, inseparability and 

perishability. These specific characteristics add challenges to the development 

processes. 

First, most services are intangible and perishable by their nature. They might 

include physical elements and materials but the added value is created through the 

intangible elements (Ojasalo and Ojasalo 2008: 21). Most services are 

performances rather than objects which make them difficult to be counted, 

measured, inventoried, tested or verified in advantage of sale (Zeithaml et al. 

1985). The intangible nature of services makes it difficult for consumers to 

sample a service before buying it. Also, because of the intangibility, the firm may 

find it difficult to understand how consumers perceive their services and evaluate 

the service quality (Zeithaml et al. 1985). 

Second, services are difficult to standardize due to their heterogeneity. Services’ 

performance and content usually varies from producer to producer (Zeithaml et al. 

1985). Because of the heterogeneity, monitoring and management of the quality 

are usually difficult to implement (Ojasalo and Ojasalo 2008: 21).  

Third, production and consumption of services are more or less contemporary 

whereas goods are usually produced, sold and then consumed (Zeithaml et al. 

1985).  In this sense, the consumer is usually involved in service production and 

the service business is located near to the customer interface (Ojasalo and Ojasalo 

2008: 22). Even though inseparability creates challenges to service production, 

according to Boyt and Harvey (1997) it is the simultaneous consumption and 
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production of services which creates potential competitive advantage due to these 

indistinct characteristics. 

2.2 Typology of services 

Literature of services in a consumer markets context has been suggesting different 

classification schemes for services. Lovelock (1983) divides services in a four-

way classification scheme. The two fundamental issues are at whom (or what) is 

the act directed, and is the nature of this act tangible or intangible. The four-way 

classification is involving: 

 tangible actions to peoples;  

 tangible actions to goods and other physical possessions; 

 tangible actions directed at peoples’ minds and;  

 intangible actions directed at people’s intangible assets. 

The classification of industrial services has not gained as much attention as has 

the categorization of consumer services (c.f. Ulaga and Reinartz 2011). One of the 

first contributions in this field has been made by Boyt and Harvey in 1997.  

According to Boyt and Harvey (1997) industrial services have typically divided 

into two categories. The first category is the maintenance and repair services, e.g., 

equipment repair and janitorial services, usually supplied under contract. The 

second category consist of business advisor services, e.g., legal accounting, 

advertising and management services. However, the writers claim that industrial 

services could be divided into three categories: Elementary, intermediate and 

intricate services. This classification has been made based on six service 

characteristics: replacement rate, essentiality, risk level, complexity, personal 

delivery and credence properties. The conventional characteristics for elementary 

services are their strong relation to products, low complexity and detachment of 

the industrial consumer’s primary functions. Intermediate services are more 

complex and require more elaborate set of components. They also involve the 

service provider more directly in supplying process. The last category, intricate 

services, requires the most intensive level of customer attention. Intricate services 
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have a low replacement rate and they are highly complex by their nature. 

Examples of this kind of services are consultant and designing services. 

Compared to this kind of more complex way to categorize services, Frambach, 

Wels-Lips and Gündlach (1997) have chosen more simple way to classify 

services. Their study indicates that services can be divided either transaction 

related or relationship related services. However, in their research Frambach et al. 

(1997) considered only the services which are product related. 

Current literature of service has proposed a new approach to service classification 

typology. Ulaga and Reinartz (2011) have divided services according to the key 

resources and capabilities needed to generate the specific service. The first 

dimension refers to whether the service is directed at the supplier’s good or the 

customer’s process. Further, the second dimension refers whether the supplier’s 

value proposition is grounded in the promise to perform a deed or achieve 

performance. In the other words, the second dimension derives the services to 

input-based and output-based services. The four categories are presented in Table 

1. 

Table 1. Classification Scheme of Industrial Services (Adapted from Ulaga and Reinartz 2011) 

Nature of the 

Value 

Proposition 

Service Oriented Towards the 

Supplier’s Good 

Service Oriented Toward the customer’s 

Process 

Supplier’s 

promise to 

perform a 

deed (input 

based) 

Product Life-Cycle 

Services (PLS) 

Process Support 

Services (PSS) 

Supplier’s 

promise to 

achieve 

performance 

(output-based) 

Asset Efficiency 

Services (AES) 

Process Delegation 

Services (PDS) 
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Product Life-Cycle Services (PLS) refer services to facilitate the customer’s 

access to the manufacturer’s good and ensure its proper functioning during its life-

cycle. The services are highly connected to supplied goods and they usually 

consist of maintenance and repair services. The value proposition of these kinds 

of services lies in a promise to perform a deed on behalf of the customer. 

However, for the supplier the problem of PLS services is that customers usually 

perceive PLS for granted and are reluctant to pay for such services. (Ulaga and 

Reinartz 2011) 

Asset Efficiency Services (AES) are similar to PLS in the sense that they are 

directed towards supplier’s good and are rarely provided as stand-alone services. 

The difference between PLS and AES is that AES are allocated towards customer 

processes rather than good itself. This means that the value proposition is to 

achieve productivity gains from assets invested by customers. AES also differ 

from PLS to their pricing strategies. Unlike PLS, customers go beyond enabling 

equipment’s basic functioning and they display a higher willingness to pay for 

value-added AES. (Ulaga and Reinartz 2011) 

PLS and AES categories focus on services attached to a supplier’s good whereas 

Process Support Services (PSS) are directly related to customer’s processes. 

Ulaga and Reinartz (2011) define PSS “…as the range of services a manufacturer 

provides to assist customers in improving their own business processes”. The PSS 

are typically tailored to customer context and needs and they strongly different 

supplier from its competitors. Ulaga and Reinartz also noticed in their study that 

customer’s willingness to pay tended to be high. PSS were assimilated to 

professional services when service providers charged customers based on the used 

time and resources needed to provide the services. 

The final group of Ulaga and Reinartz categorization is the Process Delegation 

Services (PDS). PDS go even further than PSS and are performing the processes 

behalf of the customer. These kinds of services are for example fly-by-the-hour 

agreements for commercial jet engines and total supply management contract for 

manufacturers. The offerings are usually combining goods and services and they 
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are highly customized to address customer’s specific needs and requirements. In 

literature, PDS have been also called solutions (c.f. Tuli et al. 2007). The 

important characteristic of PDS is supplier’s promise to share the process outcome 

risk. Risk transfer, even though it is a key factor of pricing the PDS, it is also one 

of the main motivations for customer to enter into such complex agreements.  

2.3 Classification of services 

The service literature presents a large range of different types of services. In order 

to construct more specific new service development ideas for the mine industry 

suppliers, different service types are collected from service literature and divided 

by using the classification typology presented by Ulaga and Reinartz (2011). The 

list is not comprehensive. More a like it provides examples of different kind of 

service from different categories. All the service types discussed next are 

presented in Table 2. 

Product Life-Cycle Services (PLS) 

As mentioned above, PLS refer services that facilitate the customer’s access to the 

manufacturer’s good and ensure its proper functioning during its life-cycle (Ulaga 

and Reinartz 2011). They are highly connected to goods, and the purpose of this 

kind of services is to ensure a product to run effectively in the context of its 

operation process. The basic installed base services presented by Oliva and 

Kallenberg (2003) can be considered into this category. According to Oliva and 

Kallenberg (2003) the basic installed services include services as 

 Documentation, 

 Transport to client, 

 Installation/commissioning, 

 Product-oriented training, 

 Hot line/help desk, 

 Inspection/diagnosis, 

 Repairs/spare parts, 

 Product updates/upgrades and 

 Refurbishing.  
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Also Mathieu’s (2001) product services can be considered in PLS category. 

According to Mathieu (2001) the main goal of product services is to support the 

supplier’s product and to facilitate the client’s access to the product and/or to 

ensure the proper functioning of the product (for example product transportation 

to a client). Also after sale services presented by Gebauer (2008) fulfill the 

definition of PLS. According to Gebauer (2008) after sale services include 

services as 

 Spare parts, 

 Repair/trouble-shooting,  

 Basic training and 

 Inspections/diagnosis.  

 

Asset Efficiency Services (AES) 

AES are directed toward supplier’s good and allocated towards customer’s 

processes rather than good itself (Ulaga and Reinartz 2011). This definition has 

commonalities with proactive post-sale services presented by Challagalla, 

Venkatesh, and Kohli (2009). According to Challagalla et al. (2009) supplier can 

offer proactive post-sale services (for example proactive prevention or proactive 

education) which refer to supplier’s initiating efforts to detect problems that may 

occur to a customer and taking action to avert them. Also maintenance services 

presented by Oliva and Kallenberg (2003) can been seen as asset efficiency 

services as the service provider assumes the risk of equipment failure and the 

contract covers all services over agreed period. Preventive maintenance, condition 

monitoring and full maintenance contracts are examples of this kind of services. 

Ulaga and Reinartz (2011) exemplified AES with process monitoring services and 

software customization. 

Process Support Services (PSS) 

PSS refers a range of services a supplier provides to assist customer in improving 

their own business processes (Ulaga and Reinartz 2011). In this sense, a 
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comprehensive range of consulting and training services can be classified in this 

category. For example Mathieu (2001) brings forward customer support services 

referring services where suppliers explore how services support particular client 

actions and advance the mission of customer organization. Oliva and Kallenberg 

(2003) present a term professional services that includes services as 

 Process-oriented engineering (tests, optimization, simulation), 

 Process-oriented R&D, 

 Spare parts management, 

 Process-oriented training, 

 Business-oriented training, 

 Process-oriented consulting and 

 Business-oriented consulting. 

 

Oliva and Kallenberg (2003) also remark that many manufacturers provide 

technical or professional services as part of a pre-sale effort. However, PSS refer 

services where the emphasis is shifted from the product to customer’s process in 

order to assist customers in improving their own business processes. 

Process Delegation Services (PDS) 

According to Ulaga and Reinartz (2011), PDS services are performing the process 

behalf of the customer and are usually combining both goods and services. 

Markeset and Kumar (2005) present a term called functional product. According 

to Markeset and Kumar (2005), in the case of functional product the customer 

buys the performance not the product and the related services. In this sense, a 

manufacturer is responsible for a product performance; operating, maintaining, 

and supporting the product in addition to designing and making it. The definition 

of PDS has also commonalities with concepts as customer solutions presented by 

Tuli et al. (2007) and integrated solutions made by Davies (2004). Also Helander 

and Möller (2007) have discussed of different roles of supplier and suggested that 

the supplier should try to reach the role of performance provider in which the 

supplier may manage the customer’s maintenance operations and long-term 

system optimization. The common feature of these performance delegation 
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services is the shared risk and responsibility between the supplier and the 

customer. 

Table 2. Classification of Industrial Services (Modified from Ulaga and Reinartz 2011) 

Nature of the 

Value 

Proposition 

Service Oriented Towards the Supplier’s 

Good 

Service Oriented Toward the customer’s 

Process 

Supplier’s 

promise to 

perform a 

deed (input 

based) 

Product Life-Cycle Services 

(PLS) 

Basic installed base service (Oliva & 

Kallenberg 2003) 

Product services (Mathieu 2001) 

After-sale services (Gebauer 2008) 

Process Support Services 

(PSS) 

Professional services (Oliva and Kallenberg 

2003) 

Customer support services (Mathieu 2001) 

Supplier’s 

promise to 

achieve 

performance 

(output-

based) 

Asset Efficiency Services 

(AES) 

Proactive post-sale services (Challagalla et 

al. 2009) 

Maintenance services (Oliva and 

Kallenberg 2003) 

Monitoring services (Ulaga and Reinartz 

2011) 

Process Delegation Services 

(PDS) 

Functional product (Markeset & Kumar, 

2005) 

Customer solutions (Tuli et al. 2007) 

Integrated solutions (Davies 2004) 

Performance provider (Helander and Möller 

2007) 
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3 NEW SERVICE DEVELOPMENT 

In recent years, industrial companies, including traditional manufacturing firms, 

have increasingly aimed to extend their service business and increase the share of 

services from the total turnover of a firm. This kind of transition highlights the 

importance of understanding the customer, mainly because the change in business 

model also means the change in value creation. On the other hand, customer-

centricity and customer relationships are emphasized in service logic (Lusch, 

Vargo and O’Brien 2007). The value is created in the interaction between the 

customer and the supplier (Lusch, Vargo and Wessels 2008). New service 

business models are value innovations by their nature, and for being able to create 

these value innovations suppliers are required to network with their customers 

(Valkokari, Hyötyläinen, Kulmala, Malinen, Möller, Vesalainen 2009).  

The development in service business has given rise to research of new service 

development (NSD) which has emerged as an important research topic in service 

operation management and innovation literature (Menor and Roth 2007). 

According to Papastathopoulou and Hultink (2012), the Marketing Science 

Institute announced service innovations to be included to the top research 

priorities for the last years, and NSD research has represent a significant share of 

new product development (NPD) research. 

NSD process has similarities comparing to the NPD process (e.g. Alam 2002; 

Droege, Hildebrand, Forceda 2009; Martin and Horne 1993). However, because 

of the typical characteristics of services (Zeithaml et al. 1985) the literature 

suggest different approach to service development process than traditional product 

development process. Also customer-centricity as the very foundational nature of 

services requires more customer-driven approach to service development process. 

The customer involvement has suggested being an important factor in NSD 

process (Alam 2002; Carbonell, Rodriguez-Escudero and Pujari 2012) because 

customer-centric services require a thorough understanding and management of 

various types of customer knowledge. 
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Often industrial companies’ new service businesses outperform unsuccessfully 

because of the lack of added value to the current co-operation between supplier 

and customer. This is why the recognition of customer needs is crucial for to 

create successful new services and products (Alam 2002; Carbonell et al. 2012). 

The focus of the development process should be on knowledge about the customer 

that specifically facilitates understanding of customer needs. The different aspects 

of customer knowledge and customer needs are discussed closely in next chapters 

as well as the NSD process. 

3.1 NPD and NSD 

 

NSD process can be seen as having similarities comparing to the NPD process 

(e.g. Alam 2002; Droege et al. 2009). NPD and NSD has similarities in customer 

involvement importance (Martin and Horne 1993), a formal development process 

(de Brentani and Ragot, 1996), cross-functional team structures and effectiveness 

of development efforts (Froehle et al., 2000), innovation patterns (Tether 2005) 

and their uncertain nature to affect current sales (Nijssen, Hillebrand, Vermeulen, 

and Kemp 2006). They both also have the strategic focus on innovation (Johne 

and Storey 1998). However, a repeated theme in the literature is that new services 

should be developed differently than new tangible products (e.g. Johne and Storey 

1998; Droege et al. 2009). This is mainly because of the typical characteristics of 

services, e.g. intangibility, heterogeneity, inseparability and perishability 

(Zeithaml et al. 1985).  The major differences between NSD and NPD are based 

on these characteristics, for example, services cannot be protected via patents 

(Mendonca, Santos Pereira and Godinho 2004) and testing of innovations is more 

difficult for services (Djellal and Gallouj 2001). Moreover, NSD has been seen as 

more complex process than NPD (John and Storey 1998). Service development, 

comparing to product development, has a higher importance of market synergy 

(Henard and Szymanski 2001), new ideas are more often sourced through 

customers or external partners (Tether 2005) and NSD requires a willingness to 

change existing R&D routines (Nijssen et al. 2006). This is because the co-
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production aspect of services requires, among the other things, more a customer-

centric approach (Kindström and Kowalkoski 2009). 

 

The literature also discuss about the differences of value creation between NSD 

and NPD. The actual delivery of services is a crucial part of service because of the 

service interaction with co-created value-in-use, whereas the actual delivery of the 

product is often of less value, i.e. value-in-exchange (Vargo and Lusch 2004). 

Nevertheless, studies of NSD and NPD tend to make comparison between these 

two processes as the lines between these series of action are more blurred in 

business environment. Quite often technologies such as internet and 

communication technologies can be at the center of service offering innovation. 

Also, many NSD projects take place in companies of manufacturing industry. 

(Kindström and Kowalkoski 2009) 

 

3.2 New service development process 

According to Menor and Roth (2007), new service offerings are not previously 

available to the firm’s customers, and results from either change made to the 

service delivery process or an addition to the current mix of services. For a long 

time, the commonly accepted view was that new service innovations just 

“happen” as a result of intuition and luck (Menor and Roth 2007). However, 

scholars have questioned this assertion and suggest that even though service 

development is a creative process it requires formal procedures and practices 

(Fitzsimmons and Fitzsimmons 2011: 67). 

 

According to Edvardsson, Haglund and Mattsson (1995), innovation of new 

service is a complex process when it comes to planning and control. Industrial 

services are often created sequentially. They are not managed strategically, tend to 

develop ad hoc, and are generally added once the product deal is landed 

(Kindström and Kowalkoski 2009). However, some stages can be identified in the 

service development process. These overlapping sub-processes are the idea phase, 

the project formation phase, the design phase and the implementation phase 

(Edvardsson et al. 1995). Alam and Perry (2002) have found 10 stages of NSD 
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and incorporated them into a model. They identified two versions of this ten-stage 

model; one is linear and the other contains some concurrent stages. Other scholars 

emphasis the nonlinearity of the NSD process and illustrate the process as more 

cyclical way. According to Fitzsimmons and Fitzsimmons (2011:71), NSD is 

cyclical and driven by enabler e.g. cross-functional teams, tools and 

organizational context. The first two stages of the cycle, design and analysis, 

represent the planning phase. The final two stages, development and launch 

represent the execution phase. A four-stage framework for NSD is also suggested 

by Kindströn and Kowalkoski (2009). Their framework is circular, which implies 

continuous development. After each stage companies should reflect upon the 

previous stages and review experience of the process in order to learn to improve 

NSD.  

As this study aims at understanding the context industry customers’ current and 

future needs and developing service proposals based on these needs, the NSD 

process framework developed by Alam and Perry (2002) has seen suitable to 

implement. The study emphasis only to the idea generation stage of the NSD 

process and discusses the different service ideas developed. The NSD process has 

presented in Figure 2 and the focus stage is highlighted. 

 

Figure 2. The model of service development (Modified from Alam and Perry 2002)  

Strategic planning 

Idea generation 
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3.3 The frond-end stages of NSD 

The early stages of NSD are critical because they outline the foundations on 

which the overall NSD project is built (Alam 2006). This is why firms should 

proactively manage and optimize the fuzzy front-end of the process to support the 

chances of developing successful innovations. Despite the importance of the idea 

generation stage, many companies neglect the early phases or don’t pay much 

attention to them (Sowrey 1990). This might be because of the idea generation’s 

chancy nature and managers’ uncertainty to follow an experimental approach. 

(Alam 2006).  

According to Alam (2006) the three front-end stages of NSD are idea generation, 

idea screening and concept development. The main task in idea generation stage is 

to find out customer needs, problems and preferences in order to create possible 

solutions and development proposals (Alam 2006). Alam (2006) also suggests 

that in idea generation phase it is important to evaluate existing services and gaps 

in the market. This goes along with Edvardsson, Gustafsson and Enqvist (2006) 

suggestion that development of new customer-centric services requires through 

understanding and management of various types of customer knowledge. These 

knowledge types are: 

 customers’ needs, priorities, requirements, expectations and preferences 

 customers’ service context (e.g. when, how, why and where the service is 

used) 

 customers’ knowledge and capability to use the service 

 customers’ values and cognitive structures 

 customers’ experience, emotions, and behaviors when using the services 

(Edvardsson et al. 2006). 

According to NPD literature, both external and internal sources of information are 

needed to reduce uncertainty in these fuzzy front-end stages (Zahay, Griffin and 

Fedricks 2004). In new service development, the customer is one key external 

source of information (Alam 2002). Hence the customer interaction is discussed in 

next chapter. 
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3.4 Customer involvement in NSD 

As mentioned above, one of the major differences between product development 

and service development is the involvement of customer (Alam and Perry 2002; 

Johne and Storey 1998). Because service firms are more thoroughly connected to 

their customers than most manufacturing industries, a customer-driven approach 

is important. Also from the service-centered view of marketing, one of the critical 

factors of successful service business is a focus on the customer (Bitner and 

Brown 2008). The service-centered view of marketing is seen as customer-centric 

and market driven, which requires collaborating with and learning from customers 

and being adaptive to their individual needs (Vargo and Lusch 2004). In this 

mind, the service-centered logic has implications for new service development 

(Carbonell et al. 2012).  

Alam (2002) has identified six objectives of user involvement in service 

development process. He addresses that, user involvement 

 may facilitate the development of different and better new services with 

higher corresponding to customer needs, 

 reduces the overall service development time, 

 facilitates the user education about the use and attributes of a new service, 

 allows firm to use their customers as innovators, 

 may strengthen public relations and customers’ loyalty, 

 and assist a firm to maintain a long-term relationship with the users. 

Also other studies have embraced the positive effect of customer involvement. 

Carbonell et al. (2012) suggest that involving lead users in NSD has positive 

effects on service newness and service advantage. This is because lead users are 

familiar with conditions that lie in the future and they are well positioned to help 

firms to acquire the required information of needs and solutions. However, the 

literature is unequivocal. Fang, Palmatier and Evans (2006) have found that 

generally customer participation improves product development, but there also 

could be situations where involvement leads to conflict, uncovers damaging 

information, or the co-operation is dysfunctional. Other recognized problems in 
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customer participation have been a fully commitment of customer and over-

customization (Alam 2006), and customers’ inadequate ability to express their 

needs (Holt, Geschka, Peterlongo and 1984). This highlights that the selection of 

collaborating customers should be made carefully as the success of interaction 

depends on the strategic fit between the customer and the firm (Alam 2006). 

Customers can be involved at all stages of service development. However, 

customer involvement has been seen more important in the front-end stages 

(Alam 2002). In this study the customers’ involvement has conducted through 

customer interviews in order to acquire the required information of needs and 

wanted solutions.  

3.5 Understanding customer needs 

Many industrial companies have tried to develop services to create new business 

opportunities but outperform unsuccessfully. Usually, customers have not valued 

the proposed new services because of the lack of added value to the current co-

operation between supplier and customer. (Ojasalo, 2007) According to Holt et al. 

(1984) customer needs can be defined as discrepancies between the existing and 

the desired situation that may or may not be recognized. These discrepancies can 

be seen as short-term problems a customer have or as long-term development 

opportunities (Kärkkäinen, Piippo, Puumalainen and Tuominen 2001). Needs do 

not include tangible items. Rather, needs are the basic gaps between the current 

and wanted performance (Watkins, Meirs, and Visser, 2012: 21). When designing 

new products or services customer needs become crucial as Ulrich and Eppinger 

(1995: 35) address: customer needs are customer attributes and customer 

requirements for wanted performance. 

Customer needs can be divided into existing needs and future needs. (Holt et al. 

1984). Existing needs are usually relatively easy to assess because of their 

conscious nature (Kärkkäinen et al. 2001). However, existing needs can also 

include unarticulated, latent needs which are not apparent to customer but they 

still exist within the market (Jaworski, Kohli and Shay 2000). Customers are 

usually incapable to recognize these latent needs in advance but recognize them 
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important in the final product or service (Kärkkäinen et al. 2001). Compared to 

latent needs, future needs do not exist at present but will materialize in future. 

Recognition of future needs is particularly important but has recognized to be 

problematic (Kärkkäinen 2002, 7). 

As presented in previous chapters, the recognition of customer's needs is crucial 

for to create successful new services and products. This in mind, the focus of this 

research should be on knowledge about the customer that specifically facilitates 

understanding of customer's needs. Ahonen, Reunanen, Kunttu, Hanski and 

Välisalo (2011) suggest that the gathered knowledge about the customer should 

include the knowledge of customer’s business environment and customer’s 

production environment. This is in line with the customer need assessment 

literature which outlines the importance of gathering information of development 

trends, customer needs, customer business and operating practices and methods 

when developing new services or products (Kärkkäinen, Elfvengren, and 

Tuominen, (2003). The different aspects of business environment knowledge and 

customer’s production environment knowledge suggested by Ahonen et al. (2011) 

are presented next. 

Knowledge about the customer 

The understanding of customer’s business is an important success factors for a 

service or product-service provider. It is a source of customer needs, demand and 

business drivers, and it provides a good knowledge base for the early phases of 

the innovation process. The aspects of business environmental knowledge are 

presented in Table 3. In addition, understanding the customer’s production 

environment is important (Ahonen et al. 2011). Production environmental 

knowledge includes the information on customer specific issues, production 

processes and the surrounding environment. The different aspects of production 

environmental knowledge are presented in Table 4. The interview questions 

presented for the mine customer organizations were based on these two 

knowledge categories presented by Ahonen et al. (2011). 
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Table 3. Business environmental knowledge (Adapted from Ahonen et al. 2011) 

Business environment knowledge  

Business drivers and 

success factors 

New offerings need to be in line with the customer’s 

objectives derived from customer’s strategy and business 

drivers. Business drivers can vary from capacity, quality 

and cost efficiency to safety and non-failure policies. 

Life cycle of the 

customer’s plants 

Customer’s plant can be in the implementation phase, 

normal production phase or ageing, and these all have 

effects on specific customer needs. 

Economic situation Information on significant external disturbances has an 

effect on customer demand and needs. For example, 

services can be provided in order to enable the customer 

to focus on the core business. 

Fluctuation in demand  Service offerings may help customer to respond on 

market fluctuation. 

Changing customer 

needs and future 

challenges 

Customer’s customers have an influence to service 

provider, hence objectives for the service provider are 

ultimately derived from the objectives of the customer’s 

customers. 
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Table 4. Production environmental knowledge (Adapted from Ahonen et al. 2011) 

Production environment knowledge 

Criticality and 

production 

structure 

The aim of evaluating the criticality and production structure 

is to reveal the bottlenecks in the system and provide 

solutions in order to increase the reliability structure of the 

system. 

Maintenance 

issues 

The value for the customer can be created by solving the 

complexity of the maintenance activities, planning new 

maintenance activities or increase the efficiency of the 

maintenance services. 

Risks Service provisions require considering risks caused by 

failures or their consequences. Prospective risks should be 

identified and managed by appropriate actions. 

Demand for 

knowledge and 

skills 

The technology to be used and tasks required are components 

of the demand for knowledge and skills  

Need for 

investment 

Sometimes the investment history reveals the extent of past 

investments and helps to predict future investments. Other 

production improvements can be initiated, and need for new 

technology solutions identified. 

Failure behavior Previous failure behavior of production system makes it 

possible to plan a balanced maintenance program.  

Customer’s 

organization 

Customer’s know-how and capabilities are important to 

explore in order to reflect these issues against the 

requirements of the business environment. Also, customer’s 

planned development efforts should be explored because they 

can create guidelines for new service opportunities. 
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4 REVENUE GENERATION  

Price management is a critical element in marketing and in competitive strategy. It 

is also a key determinant of performance and the only element of marketing mix 

that generates revenue for the firm (Indounas 2009). This is also valid in service 

business. However, charging for services appears to be more problematic than 

charging for products (Malleret 2005) because of their distinctive characteristics 

(Zeithaml et al. 1985). Except that price is a significant competitive tool it also 

have an influence to customer’s perception of the value of the service as it 

presents the promised value assigned by the producer (Ojasalo and Ojasalo 2008: 

74).  

Purchase decision of a customer is always depended on a service price and 

customer’s ability and willingness to pay (Korhonen et al. 2011: 30). Among the 

service industry actors, there is significant interest toward value-based pricing 

methods because they are perceived to return higher marginal profits (Indounas 

2009). Although many firms are endeavoring to incorporate customers’ inputs 

into their pricing strategy, only few ones have carry on an implementation of this 

practice (Myers 1997). 

According to Oliva and Kallenberg (2003), pricing of services has to be done in 

the customer point of view. They suggest that services should be priced based on 

a fixed price which covers all services over an agreed period not based on service 

provider costs. The effect of this form of contracting is that the service provider 

assumes the risk of equipment failure. For the service provider, the main driver of 

profitability is capacity utilization. However, sometimes assuring customer of the 

service value is difficult. Many industrial service providers have struggled to sell 

their condition monitoring capabilities for their products. The problem is that, to 

the end-user, monitoring capability per se does not add value, even though 

monitoring would expedite repairing of machinery failures and this way increase 

capacity utilization rate (Olive and Kallenberg 2003). Providing of service 

solutions requires customer supplier cooperation and trust, and also a common 

view about expenses, risk division and reward system. In order to estimate the real 
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value of the contract, it is important to take into account the gross expenditures of 

the service offering. (Brady et al. 2005) It is obvious that evaluation of the costs is 

difficult for solutions that consist of product and services. 

This chapter provides insight into different revenue generating models for 

services. The academic literature of service and solution pricing is limited 

whereby this discussion brings together pricing concepts with aspects from 

management, marketing and service literature. After the different revenue models 

are presented, the discussion of the fit between different service types and 

different revenue models is conducted.  

4.1 Revenue generation model 

Revenue generation model is the system design by which a company generates 

earnings of their offering (Rekola and Rekola 2003: 84). The academic literature 

of the subject is limited, and mainly earning logic is referred in e-commerce 

context (Morris, Schindehutte, and Allen 2005). Also depending of perspective, 

different terms are used for describing the underlying logic for supplier’s revenue 

and profit generation (Kujala, Artto, Aaltonen, and Turkulainen 2010). For 

example, revenue generation has been seen as a part of different business models 

(Linder and Cantrell, 2000) or the terms are used even interchangeably in the 

literature (Morris et al. 2005). Both revenue generation and business model have 

the same very foundational idea; how firm will make money and sustain its profit 

stream over time.  

According to Morris et al. (2005) and Linder and Cantrell (2000) the revenue 

generation logic is a part of firm’s business model because it is an economic 

model which provides a consistent logic for earning profits. Morris et al. (2005) 

suggest that a revenue generation model can be approached in terms of four 

subcomponents:  

 operating leverage or the extent to which the cost structure is dominated 

by fixed versus variable costs;  
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 the firm’s emphasis on higher or lower volumes in terms of both the 

market opportunity and internal capacity;  

 the firm’s ability to achieve relatively higher or lower margins;  

 and the firm’s revenue model, including the flexibility of revenue sources 

and prices. 

These are the economic factors of firm’s business model and should be taking in 

the consideration when designing firm’s revenue generation model. 

In general, the discussion of business models usually takes place on the firm level 

but some scholars propose that the analysis of business models should not be 

restricted to a firm or business unit level (Morris et al. 2005). It has also been 

suggested that firms should more carefully design their business for their 

customers and employ different profit models depending of the customer. This 

can be applied to service business like Oliva and Kallenberg (2003) and Kujala et 

al. (2010) have suggested.  According to Oliva and Kallenberg (2003) a firm’s 

logic of revenue generation can be based on providing transactional product 

services or on relationship-based services. How a firm changes its business model 

from transactional-based to relationship-based changes the way the service is 

priced. When supplier changes its service offering from being product-oriented to 

becoming process-oriented, there is a shift in the value proposition (Bonnemeier, 

Burianek, and Reichwald 2010). Also customer interaction change from a 

transactional perspective to relational process (Tuli et al. 2007). For that purpose, 

customers must be seen as co-producers and organization of value creation 

becomes an important capability of the firm (Bonnemeier et al. 2010). This kind 

of change of service offering also requires a fundamental re-orientation of pricing 

measures.  

4.2 Pricing of services 

According to Indounas (2009) industrial pricing and service pricing are divided 

into three categories: cost-based pricing, competition-based pricing and customer-

based pricing. Different pricing methods are presented in Table 5. 
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Table 5. Pricing methods of industrial service firms (Indounas 2009: 88) 

Cost-based methods Cost-plus method: a profit margin 

is added on the average cost 

Target return pricing: a pre-

determined target rate of return is 

added on capital employed 

Contribution margin analysis: only 

the direct costs of a service are taken 

into consideration when setting the 

price 

Competition-based 

methods 

Pricing similar to competitors 

Pricing above competitors 

Pricing below competitors 

Customer-based pricing Perceived-value pricing: the price is 

based on the customers’ perceptions 

of value 

Value pricing: a fairly low price is 

set for a high-quality service 

According to Indounas study (2009), the most popular pricing method among the 

service companies is the cost-plus method which has described to be as simple 

and safe method. Cost-plus method constructs by adding a profit margin on the 

average cost of producing and delivering the service. The difficulty of this method 

includes ignoring the market conditions and the difficulty of allocating fixed cost 
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to different services. Other commonly used pricing methods are pricing similar to 

competitors and target-return pricing. The target return pricing entails adding a 

predetermined target rate on the capital employed, whereas contribution margin 

analysis is based on the calculation of variable costs. Competition-pricing 

methods are always based on competitors’ action and their prices. (Indounas 

2009: 88) 

Many service companies see the customer-based methods as temping options 

because of believe that these methods enable higher price levels and higher 

marginal profits. Artificial pricing method is however never functional. Value-

based pricing is suitable for to genuine win-win –situations, in which the shared 

value grows. It is not suitable for zero-sum game, in which the common value 

stays low. (Korhonen et al. 2011: 30) Customer-based methods include the 

understanding of customer perceived value and pricing is based on that. These 

methods necessitate examining the value that customer attaches to the service and 

lead to prices customer is willing to pay for the service. The difficulty of these 

methods arise from the difficulty to estimate the customer perceived value 

associated with a service, and only this value could give an indication of the price 

(Malleret 2005). Some companies tend to overcome this problem by measuring 

customer satisfaction to delivered service but this is a poor indicator of the value 

created for the customer (Malleret 2005). 

In contrast to Indounas (2009) pure service pricing methods, Bonnemaier et al. 

(2010) have discussed the revenue models of integrated solutions. This has a 

contribution to the research topic of this thesis and is therefore discussed. 

Bonnemaier et al. (2010) have grouped the revenue models in two categories: 

traditional revenue models and innovative approaches. The very foundational 

difference between these two categories lies in the value proposition of the 

offering. Concerning traditional revenue models, the value proposition of the 

offering is based on the conventional product or service supplied. These 

traditional revenue models are 
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 Product sales 

 Leasing/Rent/Licensing 

 Cost-plus 

 Fixed Fee 

These traditional revenue models are usually based on transaction between the 

customer and the supplier. Bonnemier et al. (2010) suggest that if a firm is 

offering loose bundles of product and services is the point of origin for traditional 

pricing and revenue models. If the contract includes a property transfer for the 

product component or transfer of possession rights to the customer, ‘product 

sales’ or ‘leasing/rent/licensing’ models should be employed. Considering the 

service component of a bundled offering, ‘cost-plus’ or ‘fixed-fee’ models can be 

distinguished. In ‘Fixed-fee’ models the both parties agree upon a fixed amount of 

money not depending of the actual utilization of the service by the client. For 

example, clients could purchase maintenance support services for a specific time 

using ‘fixed-fee’ model but if the production system is working well, this service 

may not be consumed. This kind of non-consumption can pose capacity and 

revenue implications to suppliers. ’Cost-plus’ model is popular pricing model in 

which the supplier charges his amount of work and adds a certain mark-up to 

ensure profitability. (Bonnemier et al. 2010) Also Indounas (2009) presented this 

model (see Table 5). These traditional revenue models have in common that the 

only measurable performance parameter is the supplier’s effort to provide 

products and services, and that the value proposition of the offering is based on 

the conventional product or service supplied. Also according to Bonnemier et al. 

(2010) three different elements impact the decision making in traditional models: 

Competition, costs and customer’s willingness to purchase. 

The second category of revenue models presented by Bonnemier et al. (2010) is 

the innovative approach models. These include models as 

 usage-based, 

 performance-based and 

 value-based models. 
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In contrast to traditional models, innovative approaches focus on the actual input 

or output of the customer. These approaches differ methods therein, that the 

parameters for price setting are no longer related to the supplier’s variables (for 

example, costs). The supplier’s value proposition is related to the special value 

added, not a single product or service. The innovational approaches are described 

next. 

‘Usage-based’ model should be used if the supplier’s value proposition constitutes 

an ‘input’ for the client production process. This means that the customer pays a 

pre-negotiated fee to the service or solution provider, which is dependent on the 

client’s utilization of the solution/service within a given period of time. For 

example, time or intensity of use of web servers or telephone systems can be 

priced by using ‘usage-based’ model. Comparing to this, if the supplier’s value 

proposition constitutes an output from the customer’s perspective ‘performance-

based’ and ‘value-based’ model can be distinguished. In the case of ‘performance-

based’ model, the service or solution provider guarantees a certain performance 

level to the customer. The payment is this model is based on the supplier’s 

capability to keep his promise. One example of this kind of ‘performance-based’ 

model is guaranteed response times for support service or assured quality levels 

(for example, 99.9 per cent availability of the enterprise communication system). 

Another output-dependent pricing approach is the ‘value-based’ model in which 

the solution provider focuses on the customer’s internal processes and delivers 

optimization or productivity. (Bonnemeier et al. 2010) For example, pricing can 

be based on the amount of cost savings generated by employing the solution 

(Sawhney, 2006). This usually requires to asses some tools to demonstrate the 

added value to the customer. Monetary figures like increased turnover, the amount 

of cost saving or changes in profitability are most suited (Bonnemeier et al. 2010). 

As mentioned above, the difficulty of these methods arise from the difficulty to 

estimate the customer perceived value associated with a service, and only this 

value could give an indication of the price (Malleret 2005). 
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4.3 Categorization of revenue models for services 

In sum of previous sections, concerning traditional revenue models, the value 

proposition is based on the supplied product or service whereas the innovative 

revenue models focus is more on the actual input or output of the customer. This 

means that innovative revenue models are more oriented towards customer value 

than traditional approaches, which focus on the supplier’s costs. 

In order to create suggestions for suppliers to choose revenue model for specific 

service, the service revenue models discussed above are categorized by using the 

service categorization model of Ulaga and Reinartz (2011). See Table 6. 

Bonnemeier et al. (2010) suggest that when considering the service component of 

a bundled offering ‘cost-plus’ or ‘fixed-fee’ models can be distinguished. They 

both are based on transaction between the customer and supplier, in which the 

supplier is offering the service and the customer the payment. Also the value 

proposition of the offerings is based on the conventional product or service 

supplied, and the supplier promises to perform ‘input’ to the customer. This in 

mind, the traditional revenue models can be categorized to be suitable revenue 

generation models for PLS and PSS. Also the ‘usage-based’ model is suitable if 

the supplier’s value proposition constitutes an ‘input’ (Bonnemeier et al. 2010), 

but only if the ‘input’ is for the client production process. 

If the supplier’s value proposition constitutes an ‘output’ from the client’s 

perspective ‘performance-based model’ and ‘value-based model’ could be most 

suitable (Bonnemeier et al. 2010). AES and PDS the supplier promises an ‘output’ 

for the customer and the value is created for example by increasing the 

productivity or decreasing productivity costs. These both categories also include 

risk sharing between the customer and the supplier (Ulaga and Reinartz 2011). 

According to Bonnemeier et al. (2010) in ‘performance-based model’ and ‘value-

based model’ the service or solution provider guarantees a certain performance 

level to the customer and thus, shares the risk. Taking these assumptions to 

account the ‘performance-based model’ and ‘value-based model’ can be seen 

suitable for AES and PDS categories.  
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Table 6. The categorization of revenue generation model for services (Modified from Ulaga and 

Reinartz, 2011; Bonnemeier et al. 2010). 

Nature of the Value 

Proposition 

Service Oriented Towards the 

Supplier’s Good 

Service Oriented Toward the 

customer’s Process 

Supplier’s promise to 

perform a deed (input 

based) 

Product Life-Cycle 

Services (PLS) 

Fixed-fee model 

Cost-plus model 

Process Support Services 

(PSS) 

Fixed-fee model 

Cost-plus model 

Usage-based model 

Supplier’s promise to 

achieve performance 

(output-based) 

Asset Efficiency Services 

(AES) 

Performance-based model 

Value-based model 

Process Delegation Services 

(PDS) 

Performance-based model 

Value-based model 
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5 THEORETICAL FRAMEWORK 

In this chapter the previously introduced themes of new service development, 

customer involvement, customer knowledge aspects and service categorization are 

summarized in order to create a theoretical framework. Later this theoretical 

framework is used as eyeglasses through which the empirical material is analyzed. 

As the main objective of this research was to develop service offering ideas for the 

Finnish mining industry suppliers, NSD literature has employed and the theoretical 

framework bases on NSD process presented by Alam and Perry (2002). The emphasis 

is on idea generation stage as the main task in idea generation stage is to find out 

customer needs, problems and preferences in order to create possible solutions 

and development proposals (Alam 2006).  

When addressing the first research questions: “What kind of service needs related 

to water treatment can be identified in the Finnish mining industry?” there must 

be an understanding of customers’ current challenges, needs and future 

expectations. Due to a strong customer-orientation, the customers should be 

involved in the idea generation process creating input to facilitate the 

development of different and better new services with higher corresponding to 

customers’ needs.  

Secondly, there must be a way to categorize these service offering ideas to 

recognize the gaps in the market and understand more comprehensively the nature 

of current offerings’ inadequacy. This is why the service classification presented 

by Ulaga and Reinartz (2011) is implemented. The classification scheme also 

assist to second research question: “What kind of service offerings can be built 

around customers’ specific service needs? as it emphasis the orientation of the 

service and defines the nature of a value proposition.  

In order to further develop the new service offering ideas, it is important for 

supplier participate and eliminate weak ideas and retail those with strong potential 

(Alam and Perry 2002). The service development potential is also highly related 

to supplier’s capabilities to implement and deliver services why the involvement 

of the supplier is crucial in further development (Ulaga and Reinartz 2011). 
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Figure 3 draws together the thoughts from research of Alam and Perry (2002), 

Alam (2006) and Ulaga and Reinartz (2011) and constructs a model used in this 

research. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. The theoretical framework: The classification of service offerings in new service development 

process  
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6 RESEARCH DESIGN 

This chapter describes the research methodologies, data gathering and analyzing 

process which are utilized in this research. The goal of this chapter is to rationalize 

why the qualitative case study was chosen for this research, and assure that the 

theoretical and empirical evidence are consistent with the object of the research. This 

context provides required information for the reader to evaluate the reliability and 

adequacy of the research procedure.  

6.1 Research methodology 

The objective of this research is to understand the Finnish mining industry 

companies’ current and future service needs related to water treatment, and 

therefore a qualitative research method was chosen for the study. Qualitative 

research method is useful when a phenomenon is broad and complex, and when a 

phenomenon is impossible to study outside the context in which it naturally 

occurs (Bonoma 1985: 207). Furthermore, using a qualitative research approach 

requires that the researcher is intensively in the field, makes observations, 

analyses, synthesizes and exercises subjective judgments (Stake 1995, 41). 

Overall, in qualitative research the goal is to discover or reveal facts than verify 

already existing statements (Hirsjärvi, Remes and Sajavaara 2002: 152). 

Qualitative research method was chosen for this study employing case study 

approach. First, the complex nature of the research phenomenon concerning 

organization, industry and development process requires the companies to be 

approached in qualitative methods instead of the traditional statistical method. 

Second, as the study strives for context specific information and understanding of 

the customer needs in this specific mining industry segment, the qualitative 

method was seen as the most suitable method in providing holistic view. Third, 

this study seeks to create normative recommendations how customer needs can be 

filled and offer different types of solutions for customer specific problems. 
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6.2 Method of empirical enquiry 

In this study, the case study setting was chosen for the method of empirical 

enquiry. This is because of the complexity and particular nature of the case in 

question. Case studies can also be used for different aims in research: to provide 

description, generate new theory or test existing theory (Eisenhardt 1989). Case 

study research are also especially useful for answering “how” or “why” –type of 

research questions, questions that attempt to explain the phenomenon that is 

studied (Yin 2009: 8). Four cases where chosen as the use of multiple data 

collection sources provides a more ‘convincing and accurate’ case study (Yin 

1994). Case study may also refer to both descriptive (analyzing, understanding 

and explaining) and normative (modeling, guiding and recommending) research, 

thus it was seen suitable for this study aiming to understand the customer need 

phenomena and create recommendations for the suppliers. 

 

6.3 Data collection 

The interviews were chosen as the main source of empirical data because of the 

complex nature of the research phenomenon. Also, individual interviews can often 

provide in-depth context, stories and discussion related to topics that are pertinent 

to need assessment, and interviews typically allow for more focused discussion 

and follow-up questions (Watkins et al. 2012). The data collection processes consist 

of two different stages. The data on service needs were collected between February 

2013 and April 2013 through a total of 10 personal interviews. The main sources of 

data collection used in this study were the interviews conducted with four Finnish 

mining industry companies, one consultant company, and regional state 

administration agency. The second data for further service idea development were 

collected through a total of 3 interviews with mining industry supplier. Also an 

archival data, organizations own documents and service literature were used in the 

analysis part. Table 7 lists the titles and the organizations of the interviewees, 

interview types and the durations of the interviews. 
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Table 7. Conducted interviews 

Organization Title Interview 

type 

Duration of 

the 

interview 

Expert interviews 

Consultancy 

company 

Senior Process Specialist In-person 1h 07min 

Ministry of the 

Environment 

Senior Adviser Telephone 1h 12 min 

Customer interviews 

Comapny A HSE Manager 

Environmental Geologist 

In-person 

Telephone 

1h 06min 

55 min 

Company B Safety Officer 

Mill Manager 

In-person 

In-person 

1h 24min 

1h 06min 

Company C Process Engineer 

Environmental and Safety 

Engineer 

In-person 

In-person 

24min 

1h 3min 

Company D Operations Manager 

Environmental Officer 

In-person 

Telephone 

39min 

1h 09min 

Supplier interviews 

Supplier Business Development 

Manager, and 

Regional Marketing Manager 

In-person 39 min 

 Manager of 

Business&Application 

Development Control & 

Monitoring 

In-person 39min 

 

 

Sales Manager, and 

Application Manager 

Telephone 

 

 

1h 02min 

 

    



41 

 

 

The interviewees were chosen from the mining companies by using ‘snow-ball –

sampling’. Snowball sampling uses a small pool of initial informants to nominate, 

through their social networks, other participants who meet the eligibility criteria 

and could potentially contribute to a specific study (Rubin and Babbie 2011: 174 

). This was done in order to identify interviews with high experience with mine 

water treatment business and knowledge about mining industry. The interview 

guide consisted of two types of questions. Unstructured questions allowed 

interviewees to “tell the story” of their current services and service needs. The 

structured questions reflect the themes suggested by Ahonen et al. (2011) including 

topics of business environment, production environment and water treatment system. 

Key insights, impressions, and topics were transcribed immediately after each 

interview. 

6.4 Data analysis and interpretation 

In the analysis of the interview, an exploratory approach was used. Each interview 

conducted was recorded and transcribed. The data were coded and categorized by 

using the computer assistant program QSR NVivo 2010 to help researcher dealing 

with such a great amount of transcripts with enormous information flow. First the 

data was divided into different codes which were then transformed into program 

and the relevant data was divided into these codes. The researcher’s brief was to 

code and categorize the data into attributes for the purpose of understanding more 

comprehensively the phenomena. These attributes were related to mine company 

customers’ needs, current challenges and future expectations. The attributes 

discovered had to be of a sufficiently high degree in order to generalize the 

findings. 

In the second phase of the data analysis, the interviews were examined closely and 

mine related water treatment problems were highlighted. This part of analyze was 

then collated with the rest of the data and with the created attributes in order to 

source and develop suitable service offerings for customer-specific situations. 

Developed service offerings where then categorized by implementation of 

theoretical framework.   
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7 EMPIRICAL STUDY 

In this chapter the selected case companies are introduced to the reader and the 

empirical material is analyzed. The empirical analyze is conducted by using 

content analyze to highlight the customers’ most critical attributes and 

requirements for needed services. Also the company specific service proposals are 

presented and the most promising service proposal is analyzed closely. Lastly, the 

empirical findings are summarized. 

7.1 Case company descriptions 

The information of the descriptions is collected from different sources such as 

companies environmental permits and companies’ web-pages. Nevertheless, the 

information is based mainly on the interviews. 

Company A – Mine A 

Mine A is an underground copper and zinc mine producing three types of 

concentrates: copper, zinc and pyrite. It is operated by using sub-level benching 

and bench stoping. The annual amount of milled ore is approximately 1.4 million 

tonnes. The ore is volcanogenic massive sulphide and the main ore minerals are 

pyrite (66%), zinc blende (6%), copper pyrite (3%) and magnetic pyrite (2%). 

Mineral flotation is used as a concentration method to separate the valuable 

minerals from the ore. The grinded ore is mixed in conditioning tanks with 

hydrophobic chemicals, frothing reagents and air generating bubbles. The 

valuable mineral particles are skimmed from the top of the flotation cell by using 

natural overflow.  

Water treatment of Mine A 

Water withdrawal has been approximately 4.8 million m³ per year. Water is used 

mainly in concentration process and refined subsequently by using lime treatment. 

After the concentration process lime is added to tailings and the formed slurry is 

pumped to settling ponds. By controlling tailings’ pH in the range of 9.5-10 the 

metal hydroxides are precipitated and solids settle in the pond. The mine has four 
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(4) ponds A, B, C and D. After the concentration process and adding the lime, 

tailings are pumped to B pond or D pond. Tailings including pyrite are pumped to 

pond B whereas other tailings are piped to pond D. After sedimentation process 

pipelines carry the decanted water to the pond C which is used as a water storage 

pond. Refined water is pumped to the nearest lake system. 

Company B – Mine B and Mill B 

The company B owns a mining project in South East Finland which comprises of 

a mill, two mines and numerous deposits in the surrounding area. The company 

established the Mine B copper-gold-zinc mine in 2010 and construction started in 

the early 2012.  

Mine B mine is an underground mine producing iron pyrite, magnetic pyrite, 

copper pyrite and sphalerite. Copper and cobalt are the most valuable metals of 

the Mine B deposit. The ore is separated from soil by using bench stoping and the 

mined ore is transported to Mill B processing plant. 

The Mill B processing plant was constructed in 1968 to process ore from the Mill 

B copper-cobalt-nickel-zinc deposit, until it was run down on 1980’s when the 

mine was exhausted. It subsequently treated talc ores producing both talc and 

nickel concentrates prior to being placed on care and maintenance in December 

2006. Mill B has numerous closed deposits in its area. In Mill B, ore is processed 

by grinding and crushing and by froth flotation for separating minerals from 

grangue. The concentration process produces copper-gold, zinc, cobalt-nickel and 

sulphur concentrates. The cobalt-nickel concentrate is stored contemporary to 

specific tailings pond and planned to be sold or used as mine filling. 

Water treatment of Mine B and Mill B 

The annual water consumption of the Mine B is approximately 420 000 m³. The 

water circulation system has different water sources including pit water from 

operating mine, drainage water from top soil and pit water from a closed mine. 

Mainly the required cooling water for drills is pumped from the closed mine down 
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to the operating mine. The underground pumping system consists of eight (8) 

recess pumps. The pit water and cooling water is collected and brought to the 

surface by using the pumping system. 

The refinement of pit water is based on thickening process in which liquid and 

solids are separated to increase the concentration of a suspension by 

sedimentation. Mine B uses concrete spraying application in underground mining 

process which increases the pH of the pit water to the level of 13 creating 

circumstances where the metals are solid particles in pit water. Mine B has three 

(3) settling ponds and water is transferred from pond to pond by using pumps. The 

first settling pond includes a tailing dam which purpose is to intercept and collect 

the main part of solid metals. Between the firs and the second pond the chemical 

coagulant is dosed to water circulation which precipitates the metals in the second 

pond. After this, the refined water is pumped to a nearest lake system through the 

third pond. 

In the Mill B, the amount of required water is approximately 1.8 million m³ per 

year. Currently, raw water is the main source of water used in the concentration 

process and treated before pumping back to the lake system. The water treatment 

process is based on natural sedimentation. After concentration process tailings are 

pumped to a tailings pond area which includes a cobalt-nickel storage pond, a 

tailings pond and two settling ponds. Each pond has tailings dams and decant 

towers enabling to manage water overflows. Interceptor ditches collect run-off 

water from the contributing watershed and divert it to a wetland and onward back 

to the concentration plant. 

 

Mill B does not have water recycling system but according to environmental 

license it should achieve the target of recycling more than 50% of the water 

consumed in the end of the year 2013. 
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Company C – Mine C 

The Mine C is a gold mine and the mine is operated as an open pit mine. The 

operation started in 2011. The deposit is in a late-orogenic quartz diorite and 

mafic metavolcanic rock. Gold occurs as vertical beddings enclosed by 

arsenopyrite and quartz. The concentration process has multiple stages as 

crushing, grinding, flotation, gravity concentration and cyanidation. The 

extraction of gold (and silver) is made in two different leaching circuits: high-

grade and low-grade. Process tailings are treated in chemical destruction circuit 

using the INCO So2/AIR process before being discharges to a tailings pond in 

order to achieve the limits for cyanide and heavy metals. 

The construction of tailings is different between the two leaching circuits. High-

grade circuit contains tailings of high arsenic and sulphur concentration level 

(tailings B) whereas tailings of lower arsenic and sulphur concentration level 

(tailings A) are treated in low-grade circuit. The share of environmentally 

hazardous tailings B is only 5 % of total amount of process tailings. 

Water treatment in Mine C 

Water required in concentration process is gathered from different sources. Pit 

water and drainages of the mine area are collected to the main pumping station 

and diverted to a water storage pond. Collected water as well as raw water is used 

in concentration process. Mine C has two tailings ponds: A and B. 

Environmentally hazardous tailings B is stored to a tailings pond B whereas 

tailings A is treated by thickening process. The formed clear solid is recycled back 

to concentration process and process surplus water is pumped through settling 

pond and wetland to a natural water system. Also drainages which are not 

contaminated by mine waste are pumped to the natural water system through 

wetland. 
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 Company D – Mine D and Mill D 

The Mill D production plant and the Mine D deposit are specialized to talc 

production. The mined talc ore is collected from Mine D area which consists of 

two open pit mines, and transported to Mill D production plant for further 

processing.  

Mine D talc deposit ore consists of talc, serpentinite, soapstone, crude, sulphide-

rich quartz and black schist. The ore is mined by using bench stoping, drilling and 

charging techniques. The Mine D deposit area is producing approximately 

500 000t talc ore per annum. Since talc in these deposits is not massive but occurs 

as talc-magnesite rock, the crude ore must be crushed and grinded prior to refining 

by flotation to increase the talc content and whiteness before talc can be used as 

an industrial mineral. Concentration process of talc ore is carried out in the Mill D 

production plant. 

Water treatment in Mine D and Mill D 

Mine D has one settling pond and two precipitation ponds. The first pond is used 

to separate fine particles from slurry by sedimentation. After that water is treated 

by two-stage precipitation in order to lower the concentration of arsenic and 

nickel. Ferric sulphate is used to arsenic removal and soluble nickel is precipitated 

by using lime treatment. Pipelines carry the decanted water from the ponds 

through dam to a natural water system. 

Water required in ore refining process is pumped from a closed mine near the Mill 

D production plant. In addition, some of the required water is gathered from 

production plant area and tailings pond drainages. Also some raw water is used. 

Lime treatment is used to refine process water and waste water. By controlling pH 

with lime, nickel and other metal particles precipitate. Mill D has two settling 

ponds where the neutralization is conducted. The total storage capacity of the 

ponds is 1.4 million m³. The annual water consumption of the refining process is 

approximately 4 million m³ of water. In addition, Mill D processes 0,5 million m³ 

of water from the closed mine next to it. 
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7.2 The service context identification 

Here the factors contributing to the customers’ service needs are presented. This 

part of the analysis is based on the primary-data gathered by interviewing the 

mine industry organizations. First, the water treatment objectives are discussed in 

order to understand why the services are needed and how they could create value 

for the customer. Second, the current challenges in water treatment are identified 

and collected together to highlight the main areas of development efforts and gaps 

in which suppliers can contribute by their offerings. Also, the future expectations 

of the mine industry organizations are discussed to understand their future needs 

and requirements considering the services. 

7.2.1 Water treatment objectives 

According to the data, customers’ needs in the water treatment context are highly 

related to the water treatment objectives. The main objectives of the mine industry 

customers’ discovered are 1) to fulfill the environmental license conditions, 2) to 

continuous improve their water treatment processes and 3) to increase the level of 

water circulation. These objectives are discussed more thoroughly in the 

following. 

Fulfill the environmental license conditions 

On the basis of analyses it became evident that the main reason for mine 

companies to treat their water was related to restrictions from environmental 

authority. It was clear that one of the main reasons to invest in water treatment 

processes resulted from the pressure of the external authorities. This objective 

dominated especially in the area of waste water treatment, as the mine companies 

were obligated to keep track of their waste water consumption and the quality of 

waste water produced. Also, environmental license conditions were important to 

achieve in order to continue the mining operations.   
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Continuous improvement 

The interviewees stated that the discharge limits required from the mine 

companies were continuously tightening and the need for more efficient water 

treatment techniques and processes was evolving.  Few of the interviewees stated 

that this created an aim to continuously improve their water treatment systems. 

The mine companies felt that they had to be prepared to future changes in order to 

assure the continuation of the mine operations. Also some of the mine companies 

had ambition to increase the quality of waste water by decreasing the amount of 

impurities in the water in order to achieve higher water quality under discharge 

limits in advance. Another antecedent for continuous improvement was the 

dynamics of the operation.  A mine changes during its life cycle which has an 

effect for example to structure of ore, amount of waste rock and to the quality of 

the pit water. As the conditions of the pit water quality changes, also the current 

water treatment processes needs to be re-evaluated. Especially, interviewees 

working in young mines stated that changes as acidification of mine were likely to 

occur in the future and they had to be prepared to manage the changes also related 

to water treatment. 

Increase the level of water circulation 

Another objective in the area of the water treatment was to increase the level of 

water circulation. All of the interviewed mine companies mentioned that their aim 

was to decrease the amount of raw water usage by increasing the process and 

waste water circulation. By recycling the used water in a refining process or in a 

drilling the companies achieved reduction in raw water costs and were more 

capable to fulfill the environmental license conditions. Some of the interviewees 

also stated that their water storage capacity was limited which strengthened their 

will to increase the recycling of water and decrease a withdrawal of raw water. 

Almost all mines and production plants already recycled their water in some 

levels and had interest to develop the circulation system further. 
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7.2.2 Current challenges in water treatment 

All the mine companies and production plants achieved the current water 

requirements given by the environmental authority. However, the challenges and 

targets of development efforts were discussed as well as the strength and the 

weaknesses of their current water treatment systems. The data indicates that the 

main challenges related to water treatment are 1) water quality management, 2) 

dynamics of the operation environment 3) lack of resources and 4) lack of 

knowledge. These challenges are discussed more thoroughly in the following. 

Water quality management 

As mentioned above, all the mines and production plants have intention to 

increase the water recycling in their processes, and organizations have developed 

circulation systems. This has caused challenges in water quality management as 

the circulated water differs from raw water by its consistency, and the use of 

recycled water might lead to cumulative content of detrimental ingredients. The 

interviewees stated that a concentration process is sensitive for changes in water 

quality for example in the case of fluctuating pH levels. Also the residues of 

refinement substances might have an influence to a refinement process. Usually, 

the usage of recycled water in a refinement process requires re-optimization of the 

process in order to achieve the same efficiency. Also, some of the mines had 

problems in recycling the treated water from a settling pond back to a process as 

the lime used in neutralization caused blocking of pipes. Another challenge in 

water quality management is the prevention of cumulative concentration of 

substances as sulphate and nitrogen. The increased levels of detrimental 

substances might deteriorate the refinement process and is problematic in the case 

of waste water discharge.  

Another challenge in the case of water quality management is the management of 

drainage waters. For example, metallic mineral mines’ acidic drainage stemming 

from the open pit, underground mining operations, waste-rock or tailings facilities 

that contains free sulphuric acid and dissolved metals sulphate salts is hazardous 

to environment and should be managed properly. Also drainages from the 
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production area contain dissolved components, including element concentrations, 

chemical species and other aqueous chemical parameters. According to 

interviewees, the management of different drainage water was sometimes 

challenging as the specific data of the concentration of drainages was not 

available. Drainage waters also required additional effort to get piped to the water 

circulation system especially in the case of old mines where the infrastructure was 

not supportive. Also consultation from external workforce was required to 

understand the content of drainage waters. 

Many of the mines and production plants used traditional methods for to treat 

their water. Usually the methods were based on liquid-solid separation by 

sedimentation which requires storage capacity and long dwell times. Two 

interviewees stated that long dwell time in sedimentation ponds caused changes in 

water quality as the pH levels decreased and bacterial actions started to occur. 

Mine companies also stated that sedimentation ponds were large-scales and the 

amount of water was vast (quantity of treated water). This made the management 

of water quality difficult.  

In order to manage the water in accomplished manners, specific information of 

water quality is required. Half of the interviewees stated that they lack of the 

information of the water quality during the treatment process. In some cases the 

feeding of precipitant was estimated based on the formal amount as well as 

discharge of water was estimated, and they didn’t have the real time information 

of the water quality in sedimentation ponds. There was also uncertainty about the 

methods suitability for their intentions. Responders stated that they were highly 

interest to hear other refinement methods suitable for their needs.  

Dynamics of the operation environment 

Challenges for mines and production plants were also made by the dynamics of 

the operation environment. Interviewed experts stated that the mine projects are 

dynamic by their nature which might be challenging for the operators to manage. 

In the beginning of a mine project the quality of tailings is evaluated and the 
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required water treatment methods are selected. However, quite often when the 

actual mine operation starts and the information grows, water treatment methods 

are re-evaluated and the implementation of water treatment might change or to be 

modified.  

The restrictions made by environmental authority cause also challenges for re-

opened mines and production plants. Often the infrastructure of old mines and 

production plants is weak and requires redevelopment efforts. Structures, 

facilities, tailings dams and tailings ponds functionally pertaining to operation 

might not comply with the current environmental legislation. Evaluating and 

designing of required redevelopment efforts are required to ensure the water 

treatment processes meet the environmental permit limits. 

According to the interviewees, there are also challenges caused by the seasonal 

changes. The tailings ponds and sedimentation ponds are affected by climate 

changes as temperature fluctuation and an amount of rainwater. An ice coating 

creates circumstances in which oxygen depletion in the ponds is possible and the 

wanted chemical reaction might not occur. Also wetlands are not fully functional 

during the winter time. 

Lack of resources 

The interviews indicated that although the water treatment was not perceived as 

the core activity of the mines and production plants, the organizations seemed to 

possess adequate facilities to operate along with the water treatment related issues. 

All the companies’ interviewees stated that they possessed relatively sufficient 

capacity inside the organizations in order to take care of their water intensive 

processes independently. Almost all mines and production plants interviewed had 

their own laboratories and persons responsible of water treatment management. 

However, the problems associated to improve the water treatment efficiency or 

technical competences were related to these resource issues. The interviewees 

from mine companies felt that they had limited resources in the case of financing 
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and accomplished workforce. In the case of dvanced water related problems they 

were obligated to use supplementary help from external actors. “ 

Because the water treatment was not perceived as the core activity, a shortage of 

resources exists mainly in the processing of environmental permits, permit 

supervision, and managing environmental impact assessment processes. Another 

issue was the availability of competent labour for water treatment, especially since 

the mines were located in the sparsely populated areas. One of the experts 

interviewed stated that because of the mine industry ‘slowdown’ in 90’s there is a 

missing generation of skillful workforce and mines are forced to hire incompetent 

workforce. 

Lack of knowledge 

During the interviews, questions concerning the current state of purchased 

services were presented to the mine companies and production plants. It became 

evident that the most acquired services were related to organizations’ own 

knowledge gap toward the water treatment. Consultant services were widely used 

concerning the process optimization, water purifying process and water balance 

estimation. The industry can be seen as developing and young business in Finland 

and therefore it seems that the knowledge related to the water treatment was also 

novel. Some of the interviewees seemed to lack the understanding of novel 

requirements and alternative water treatment solutions for their purposes. 

Mine companies and production plants interviewed were also part of multiple 

research programs related to water treatment. According to the analysis, 

companies struggle with more efficient removal of heavy metals and nutrient 

substances from waste water and finding more suitable precipitation chemicals. 

Also removal of arsenic and nitrogen was seen problematic. In all cases, the 

interviewed companies had a co-operation with consultant companies and experts 

in order to fulfill the knowledge gap towards the water treatment. 
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7.2.3 Future expectation 

The answers regarding near future were characterized by uncertainty. The future 

focus of mining can be anticipated and estimated on the basis of ongoing 

exploration trends. Changes in the focus of exploration also anticipate changes in 

the regional distribution of mining. Future price trends were stated to be crucial 

factors concerning the mining operations continuum. Also social permission and 

current negative attitudes toward regional mining operations created uncertainty. 

All of the interviewees stated that they believed tightening of environmental 

restrictions and extension of required supervision. The negative debate concerning 

the mining operations was seen to have an impact to new regulations. Some of the 

mine companies thought the possibility of upcoming stress testing. The 

interviewed experts believed that the possible new regulations are concerning 

heavy metals and insoluble residues in waste water. Mine companies listed 

substances as sulphate, nickel, nitrogen, arsenic and phosphate they believed to 

have tightening limits in the future. According to the interviewees, the monitoring 

of insoluble concentration chemicals in waste water will be increased and they 

might have limit value to future’s condition of license.  

As interviewees believed changes in waste water restriction they also stated that 

the traditional methods of water treatment are not adequate in the future. New 

methods to measure impacts are needed as well as new more efficient methods to 

water purification. As the new methods and advanced technologies in water 

treatment are developing around the world, they will be regarded as BAT. This 

leads to a situation where also other mines have to integrate new BAT and change 

their current methods. The interviewees stated this to be challenging as they were 

in fear of increased costs. Cost control has a key role in competitiveness when 

prices are determined in global markets, and if the expenses in water treatment 

increase too high the current operation might become unprofitable.  
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7.3 Targets of development and service proposals  

 

In this section the current challenges of mine companies and concentration plans 

are described in detail and possible service suggestions are created. These 

proposals are influenced by the customer voice occurred during the interviews, 

business environmental limitations and production structure knowledge presented 

by the interviewees. The proposals are created by the researcher through objective 

analysis of the research data and categorized by using the service category 

framework presented by Ulaga and Reinartz (2011).  In the end of this chapter, all 

the service proposals created are collected to the same table in order to see the 

importance of each category among others.  

Company A 

I. Problem description  

According to the interviewees, the mine has observed water quality deterioration 

in the C pond during summer times due to long dwell times. The decreased pH 

levels, increased activity of bacterial action and oxidation of sulphates have 

generated challenges. Currently, the neutralized lime is added to the water system 

in the concentration plan and the actual sedimentation pond is treatment free. 

Mine A has intentions to invest to new water purification station and pumping 

system in order to manage the water quality of C pond. 

Service proposal: Basic installed based services/Monitor and measurement 

services 

As the interviewees expressed, mine A has a need for a new water purification 

station located in the C pond. In addition to the water purification station a 

supplementary knowledge is needed. Product life cycle services should be 

included to the offering to ensure the proper functioning of the product during its 

life-cycle. Services as maintenance, transportation of chemicals and spare parts, 

implementation and basic training are needed. Also services toward asset 

efficiency could be offered. According to the analysis, mine companies value the 

accurate, real-time information of treated water. Consequently, suppliers should 
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offer services like monitoring and measurement of water quality, optimizing the 

dosing of lime and software system to manage the data. The idea is to help 

customers to achieve productivity gains from purification station invested. 

II. Problem description 2 

Company A has an aim to increase the level of water recycling from the current 

35 per cent. One intention was to use pit water in concentration process. 

Nevertheless, this has been problematic because of the copper and iron 

concentrates in pit water. Company A has invested in ‘oxidation ponds’ built in 

the mine as an attempt to remove the metal concentrates from the water. However, 

the levels of iron concentrates are still remained high and the desired results have 

not obtained.  

Service proposal: Process-oriented consulting 

Professional services such as process-oriented consulting and R&D services could 

be offered to Company A in order to investigate the problems of ‘oxidation 

ponds’ or to find an alternative ways which enable the use of mine pit water in the 

flotation process. Company A has invested to research projects in order to find 

alternative methods as using caustic soda in precipitation or the use of bacteria. 

Nevertheless, the investment costs have been seen too high. Thus, when finding 

alternative methods the customer’s cost-sensitivity should be considered as a main 

driver in decision making. 

III. Problem description 

Company A has reduced its raw water consumption by increasing the level of 

water recycling. The recycling of water has organized inside the concentration 

plant in such a way that after the zinc flotation the formed slurry is processed by 

liquid-solid separation process and an accompanied formation of clear solid is 

recycled back to the grinding process. Moreover, the intention is to increase the 

level of recycling. Waste water has been reconsidered as a new source of 

recycling water. Nevertheless, the high levels of sulphate and zinc concentrates 

have been seen problematic. 



56 

 

 

Service proposal: Process-oriented R&D 

For the Mine A process-oriented consultant services for to develop the water 

recycling system could be offered. New sources of water recycling are needed and 

effective methods for sulphate and zinc removal required. Company A has an 

interest toward external, mobile water treatment stations. Suppliers should offer 

consultant services in order to find out the most suitable water treatment station 

for the Company A. Also the mine closure plan should be taken in the 

consideration as the external station has been planned to utilize on mine water 

treatment after closure. 

IV. Problem description 

Company A is monitoring the quality and quantity of discharged water, ground 

water and surface water. The collected water samples are tested in company’s own 

laboratory as well as in the consultant laboratory.  The external services are used 

especially in the case of analyzing the heavy metal concentrates as the resources 

of their own laboratory are limited. In the future, the company A has expressed its 

willingness to outsource all the water analyzing actions to an external partner. 

Service Proposals: Process-oriented engineering 

Water analyze services could be offered to Company A. This should include 

analyzes such as samples of substances required in environmental license, as well 

as electrical conductivity of water, different types of nitrogen, chemical oxygen 

demand and concentration of heavy metals. Results should be available for the 

company as quick as possible to enable them to react immediately to changes in 

water quality. 

V. Problem description 

Application to renew the environmental permit will be lodged in 2016 and it is 

attached with Company A’s final mine closure plan. According to the original 

plan, the pits will be decommissioned. However, the government’s project to 

create an underground physics laboratory in the metal mine has started. In this 

scenario, processing of pit water has to be reconsidered as the mine has to keep 
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dry and the current tailings ponds will be closed. Company A prefers a situation in 

which the water treatment is operated by an external partner. Company A has 

stated that mine closure will be carried out in accordance to high international 

standards and will serve as an industry benchmark in Finland. 

Service proposals: Operational services 

Suppliers have an opportunity to offer solutions related to water treatment after 

mine closure. According to the analysis, designing a separate water treatment unit 

and operate its functions would be a service offering proposed to this situation. If 

the underground physics laboratory project will not be implemented, company A 

has still a need for to organize its water treatment after closure. A planning, 

designing and building a suitable wetland and external water treatment unit is 

recommended for suppliers. Also, operation the water treatment processes after 

closure should be included to a service. 

Table 8. Service propositions for the Company A 

Nature of the 

Value 

Proposition 

Service Oriented Towards the Supplier’s 

Good 

Service Oriented Toward the customer’s 

Process 

Supplier’s 

promise to 

perform a deed  

(input based) 

Product Life-Cycle Services (PLS) 

Basic installed base services 

 for lime treatment system 

 

Process Support Services (PSS) 

Process-oriented consulting 

 for heavy metal removal 

Process-oriented R&D 

 for water recycling 

Process-oriented engineering 

 for water analyzes 

Supplier’s 

promise to 

achieve 

performance 

(output-based) 

Asset Efficiency Services (AES) 

Monitor and measurement service 

 for water quality optimization 

Full maintenance services 

 for lime treatment systems 

 

Process Delegation Services (PDS) 

Operational services 

 for mine aftercare 
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Company B – Mine B 

I. Problem description 

The concentration chemical (polyaluminium chloride tetrahydrate) used by the 

Comapany has been seen as an effective chemical in thickening process but 

challenging in the sense of water recycling. The chemical is strongly corrosive 

(pH 1.5) and it affects strongly to the quality of water. The waste water cannot be 

recycled back to mining drills as water is too acid after chemical dosing. The 

objective of the company is to find an alternative thickening chemical which 

would enable to recycle the water. The aim of the Company B is to create a closed 

water system. 

The mine B uses concrete spraying application in underground mining process 

which increases the pH of the pit water to the level of 13 creating circumstances 

where the metals are solid particles in pit water. The mine is young and according 

to the interviewee, disintegration and acidification will start gradually causing a 

decreasing of pit water’s pH. Even though, there is a need for new thickening 

chemical, also feeding system which changes the dosage along the water quality is 

required. 

Service proposal: Monitoring and control services/Process-oriented R&D 

Product- and process-related services are needed in order to find more suitable 

chemical for thickening process and develop a water recycling system. Except the 

research of an alternative chemical, the offered service should include training, 

transportation of chemical and consultancy for implementation. In addition, the 

offering should include monitoring and control -elements in order to manage the 

water treatment properly. The dozing of chemical should be automatically 

adjusted according to suspended matter in pit water, required pH and flow of the 

pit water. Currently, the feeding of thickening chemical is adjusted according to 

average flow of water and concentration of impurities resulting over dosage time 

to time. By offering feeding system which changes the dosage along the water 

quality, added value would be generated for the customer. 
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II. Problem description 

The infrastructure of the mine B is new creating a good platform for automation. 

Currently, the water samples are collected manually. The interviewees stated that 

in the optimal situation the collection of refined water related information would 

be automated and the data would be available on-line. The respondent had clear 

intention to improve their water monitoring system. 

Service proposal: Monitoring and measurement services 

Consultant services are needed to design a suitable monitoring and control –

system in order to optimize and manage water treatment more accurately. 

Measurement equipment should be included to an offering. The interviewee of 

company B stated that in optimal situation the percentage of solid in water, water 

flow and pH value of the water would be collected from every pumping station  

and available on-line, real-time. Also, discharge of purified water should be 

happening as continuous flow. This would require continuous on-line monitoring 

and automated control of water levels in ponds.  

III. Problem description 

The annual amount of water to be treated is approximately 420,000 m3. 

Respectively, the capacity of sedimentation ponds is 8000m3. In the case of 

disruptions in water treatment or failures in precipitation processes, the capacity 

of water ponds runs out in two days, which might lead to interruptions in 

production. The sedimentation ponds require regular cleaning, and during that 

time the water flow goes through a modular lime container organized and 

operated by a supplier. The delivery time of the lime container has seen to be too 

long and the efficiency of the container is inadequate. 

Service proposal: Functional product 

Suppliers should develop a service offering which includes a transportation of a 

substitutive water treatment unit for a mine industry customer in the case of 

operation disturbances or breaks. The customer would buy for the performance or 

amount of treated water. The service should include elements as the product 
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transportation, maintenance, implementation and usage. The required time for 

substitutive water treatment unit is usually short. However, the need usually 

appears whit short notice which increases the value of the service.  

Company B- Mill B 

IV. Problem description 

Mill B has an artificially constructed wetland in where the water from four 

different ponds is saturated. The wetland has a role of water purification as it 

should filter the heavy metal concentrations of seep waters. However, the 

efficiency of the wetland treatment process is inadequate and the filtered water 

has to be pumped back to the settling pond. The problems occur especially during 

the winter time. 

Service proposals: Process-oriented consulting 

Professional services should be offered to improve the functionality of the 

wetland. The service offering could include a supply of chemicals required as well 

as new plantings in order to improve the purification efficiency and operational 

reliability. In optimal situation, drainage water should be able to flow/pipe 

directly to the wetland beyond the tailings pond so that the amount of actively 

treated water decreases. According to the interviews, it became evident that mine 

industry customers do not receive help related to passive treatment methods as 

wetland processing.  

V. Problem description 

Currently, the water samples are collected manually and the information about the 

quality of waste water is collected only from the drainage water. The interviewee 

stated that the measurement system is inadequate as the amount of drainage is 

managed through calculation. It seemed that the methods were time consuming 

and improvements were needed. 
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Service proposals: Monitoring and measurement -service 

Monitoring and control –services are needed to improve the water management of 

Mill B. There is a need for flow meters and indicators for pH value in ponds and 

dams. The data of the water should be available real-time and integrated to 

production system. The specific information is required at least during the water 

discharge operations. The interviewee stated that the reliability of the equipment 

was an important factor. The supplier should take this account and increase the 

level of service. In additional to the delivery of measurement and monitoring 

equipment system the supplier should be able to ensure the reliability of the 

system (for example 95% of the time in use). Therefore the offering should 

include calibrations of pH meters and preventive maintenance services. 

VI. Problem description 

Mill B does not have a water recycling system but according to the environmental 

permit the mill should achieve the target of recycling more than 50% of the water 

consumed in the end of year 2013. The Mill B has an intention to increase the 

level of recycled water to 80 %. 

Mill B has recently purchased consultant services in order to re-design their water 

recycling system. According to the interviewee, a new pumping station and 

pipelines are needed to enable the circulation of water from the last dam back 

production plant. Mill b has intentions to invite suppliers to tender for needed 

pipeline and pumping station 

The quality of recycled water can caused problems in flotation process as the 

process is sensitive for the fluctuation of pH. The fluctuations are possible as the 

water is collected from different stages of purification process. The pH value has 

been estimated to fluctuate between 4 to 11. The concentration process of ore is 

currently optimized according to the quality of raw water, and Mill B seemed to 

be uncertain about the needed actions to optimize the concentration process for 

recycled water. 

Service proposals: Process-oriented engineering and consulting 
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There is a need for professional service to design a comprehensive water 

circulation system and circulated water optimization. The most potential sources 

of water for recycling should be identified and design a circulation system, as well 

as to identify most suitable treatment method for waste water before using in 

concentration process. The Mill B has an interest to recycle 100% of used water if 

possible. Also consultant services and test services are needed to optimize the 

concentration process when using recycled water. 

The dam 7 has an old, disused lime treatment unit. Re-implementation of the 

stations will be considered if the quality of treated water is inadequate. This 

possibility should be considered when developing the service offering. The 

implementation of lime station requires technology for to measure the pH value 

and percentage of solids from the water.  

Table 9. Service propositions for the Company B 

Nature of the 

Value 

Proposition 

Service Oriented Towards the Supplier’s 

Good 

Service Oriented Toward the customer’s 

Process 

Supplier’s 

promise to 

perform a deed 

(input based) 

Product Life-Cycle Services (PLS) 

 

Process Support Services (PSS) 

Process-oriented consulting  

 of passive treatment methods 

 for optimizing the concentration 

process for recycled water 

Process-oriented engineering 

 for water circulation system 

development 

Process-oriented R&D 

 of water recycling system 

Monitoring and control service 

 for chemical dosing 

Supplier’s 

promise to 

achieve 

performance 

(output-based) 

Asset Efficiency Services (AES) 

Monitoring and measurement services  

 for water quality monitoring 

  water flow optimization 

Full maintenance service 

 for monitoring systems 

Process Delegation Services (PDS) 

Functional product service for purification 

process breaks 
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Company C 

I. Problem description 

A part of the water treatment system of company C has automated including 

measurement of water quality and dosing of chemicals needed. According to 

interviews, it seems that more information about water was required especially 

information related to discharged water and inner circulation. For example, the 

water level of storage ponds is monitored once a week by using GPS-

measurement methods. 

Service proposal: Monitoring and measurement service 

An offering including measuring equipment and monitoring services would be 

suitable for Company C. The management of water treatment could be improved 

by installing real-time water level meters in the ponds and water flow meters in 

interceptor ditches. The company C has an on-line resource planning and 

management system and these new measurement systems should be integrated to 

that.  

II. Problem description 

Process water of the refinement process is divided to two different circuits and the 

construction of tailings is different between the two leaching circuit. High-grade 

circuit contains tailings of high arsenic and sulphur concentration levels (tailings 

B) whereas tailings of lower arsenic and sulphur concentration level (tailings A) 

are treated in low-grade circuit. According to the interviewees, the circuits would 

be possible to join together, if the arsenic concentration could be removed 

efficiently from the process surplus water.  This was seen as a positive 

opportunity due to the possibility of decreased operation costs and more simple 

process layout.  
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Service proposals: Process-oriented engineering 

New methods for arsenic removal are needed in order to simplify the flotation 

process and water treatment. Professional services related to consulting and 

testing new techniques for arsenic removal could be offered. The method should 

be easy to integrate to the company’s current refinement process and water 

treatment system. 

Table 10. Service propositions for the Company C 

Nature of the 

Value 

Proposition 

Service Oriented Towards the Supplier’s 

Good 

Service Oriented Toward the customer’s 

Process 

Supplier’s 

promise to 

perform a deed 

(input based) 

Product Life-Cycle Services (PLS) 

 

Process Support Services (PSS) 

Process-oriented engineering  

 for arsenic removal 

Supplier’s 

promise to 

achieve 

performance 

(output-based) 

Asset Efficiency Services (AES) 

Monitoring and measurement service  

 to improve the monitoring of the 

quality of discharged water 

Process Delegation Services (PDS) 

 

 

Company D 

I. Problem description 

Mill D has two settling ponds where the neutralization of process water is 

conducted. The total storage capacity of the ponds is 1.4 million m3. The vast 

storage capacity has been seen problematic in the sense of water treatment 

management. According to the interviewees, the mill has an intention to divide the 

ponds to smaller section in the future. Company D has also an interest toward new 

methods for nickel and arsenic removal. Company wants to be repaired to 

possible environmental permit limitations in advance. 
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Service proposal: Process-oriented consulting/Process-oriented engineering 

 

Professional services are needed to improve the management of water treatment 

process. Consultancy can be seen suitable in order to re-design the settling ponds. 

Dividing the ponds for smaller units is needed as well as identifying the different 

water types and research the possibility to divide them to different water recycling 

circuits. Also process-oriented engineering services to identify alternative refining 

methods are needed especially alternative methods for process water purification. 

The Mill has an intention to increase the level of water recycling but it seemed 

that the decision to invest is strongly related to the price and costs effectiveness. 

 

II. Problem description 

In the Mill D, the quality of treated water is managed by taking water samples two 

times a week from the settling ponds.  The concentrates of substances required in 

environmental permission are analyzed. The mill has an interest to invest to 

measuring equipment in order to monitor the quality of water in real time. The 

problem has been relative high costs of the investment.  

 

Service proposal: Monitoring and measurement services 

 

Developing of measurement and monitoring system for Mill D could be seen a 

suitable service opportunity. The required parameters for water quality 

management should be investigated and possible options for suitable measuring 

equipment tested. According to the interviewee, it seemed that the willingness to 

purchase water monitoring equipment was highly related to the price. The 

interests were toward a system which would be reliable and easy to maintain. In 

this sense, a full-time maintenance contracts should be included in order to ensure 

proper functioning of the system. 

 

III. Problem description 
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The company owns various open mine pits in different locations in Finland. When 

the mines are closed a treatment of drainage waters and pit waters is still required 

to carry out. According to the interviewees, this was seen problematic as the 

production plants and mine areas will be unmanned after closing. 

 

Service proposal: Operational services 

Suppliers have an opportunity to offer solutions related to water treatment after 

mine closure. According to the analysis, designing a separate water treatment unit 

and operate its functions would be a service offering proposed to this situation. A 

planning, designing and implementing a suitable water treatment unit is 

recommended for suppliers. Also, operation of water treatment processes after 

closure should be included to a service. 

Table 11. Service propositions for the Company D 

Nature of 

the Value 

Proposition 

Service Oriented Towards the Supplier’s 

Good 

Service Oriented Toward the customer’s 

Process 

Supplier’s 

promise to 

perform a 

deed  

(input 

based) 

Product Life-Cycle Services (PLS) 

 

Process Support Services (PSS) 

 

Process-oriented consulting  

 to re-design the settling ponds 

Process-oriented engineering  

 for arsenic and nickel removal 

Supplier’s 

promise to 

achieve 

performance  

(output-

based) 

Asset Efficiency Services (AES) 

 

Monitoring and measurement services  

 for to improve water quality 

management 

Full maintenance service 

 for monitoring systems 

Process Delegation Services (PDS) 

 

Operational services 

 for mine aftercare 

 

As a sum, the service proposals are gathered in the table 12, in order to visualize 

the emphasis of different service needs of the mine industry customers in the mine 

water treatment. The capital letters (A,B,C,D) present the company to whom the 

specific service idea is proposed.  
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Table 12. The service development ideas for the Company A, B, C and D based on customers’ current 

needs 

Nature of 

the Value 

Proposition 

Service Oriented Towards the 

Supplier’s Good 

 Service Oriented Toward the 

customer’s Process 

 

 

Supplier’s 

promise to 

perform a 

deed (input 

based) 

Product Life-Cycle Services 

 

Basic installed base services  

 for lime treatment 

system 

 

 

 

 

A 

Process Support Services 

Process-oriented consulting  

 for heavy metal removal 

 of passive treatment methods 

 for to optimize the concentration 

process for recycled water 

 to re-design the settling ponds 

Process-oriented R&D  

 for water recycling system 

Process-oriented engineering  

 for water analyzes 

 

 for water circulation system 

development 

 

 for arsenic removal 

 

 engineering for arsenic and 

nickel removal 

Monitor and control –services  

 for chemical dosing 

 

 

A 

B 

B 

D 

 

A,B 

 

 

A 

 

B 

 

 

C 

 

D  

 

 

A,B,C 

 

Supplier’s 

promise to 

achieve 

performanc

e (output-

based) 

Asset Efficiency Services  

 

Monitoring and measurement 

services  

 for water quality 

optimization 

 

 for to improve the water 

quality management 
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7.4 Monitoring and control –service concept 

During this study, it became evident that there is a high interest toward monitoring 

and control services among the mine industry customers. All of the interviewees 

stated that they had a need to gain more information of the water and the 

treatment processes in order to manage the treatment process more thoroughly. It 

seemed that the mine companies and concentration plans had a continuous 

development deeds toward different measurement and monitoring systems as the 

latest investments made were concerning these or there was an intention to make 

investments toward them. 

Three interview sessions were made with a water chemical supplier in order to 

further develop the most suitable monitoring and control –service for mine 

companies. The interviews were brainstorming session by nature including 

structured questions, unstructured questions and free conversation. The required 

features of this new service were discussed as well as the revenue generation logic 

for the service. The monitoring and control –service developed based on the 

supplier interviews and on the information of customer's needs. The service 

concept, its features and revenue generation model is presented in the next 

section. 

Components of the offering 

According to the interviewees, mine companies’ and concentration plans’ 

challenge is to optimize the water treatment process performance and manage the 

costs. Information gathering of the treatment water should only be one aspect of 

the service. Interpretation of the information from the process to make intelligent 

decisions to correctly optimize the process should be the main emphasis of the 

service. The aims of monitoring and control service are 

 to ensure the waste water quality at target level, 

 minimize the water quality  fluctuations, 

 improve the performance of the treatment process, and 

 enable the cost savings 
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The most common need of the mine companies and concentration plans was to 

gain information of water flow, of percentages of solids in water and of the value 

pH. Also more specific data was requested as information of oxygen 

consumption, quantity and quality of nitrogen, quantity of sulphur and percentage 

of heavy metals. A measurement technology is needed including versatile sensor 

technology to observe the impurities in the water. As real-time information of 

water is required, suitable software including WEB-based customer interface is 

needed to transfer the information to the customer. As the mine customers usually 

lack of water specific knowledge the interpretation of the information is valuable, 

and the service offering should incorporate the supplier’s knowhow of water to 

the service offering. This means that diagnostic systems and data analyze 

components are needed to produce valuable information for the customer. To 

increase the degree of service, the collected data should be able to send to the 

supplier’s internet server so that the supplier could offer situation specific advices. 

In order to improving water quality and process efficiency, the dosing of water 

treatment chemical should be optimized. The dosing according to the amount of 

impurities in the water optimizes the chemical dosing and reduces costs by 

avoiding the over dosage and minimized the fluctuation of water quality. 

The monitoring and control –service were needed in different types of mines with 

different operational environments as well as in different stages of water treatment 

processes or concentration processes. Customers should be consulted to adapt to 

the rapid technology advancements and fulfill their specific needs by customizing 

the service according to their operational processes, water quality and aims. 

Preventive maintenance is important to ensure the product system continuous 

functioning and support services are needed to correct the application errors. For 

example sensors need to be re-calibrated regularly or clear up from sedimented 

solid matters. Monitor and control offering should also include product updates. 

The components of the service offering are presented in Figure 4. 
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Figure 4. Monitor and control – service components 

Revenue models for the offering 

Different types of revenue models for services are discussed earlier in the chapter 

four (4). As mentioned the implemented revenue generation model is dependent 

on the nature of value proposition (Bonnemeier et al. 2010) and the nature of the 

business relationship (Oliva and Kallenberg 2003). On the base of the analysis, it 

also seems that one of the most important factor influencing customer’s 

willingness to purchase more high value water treatment service is the business 

relationship itself. Trust issues between the actors influences the customers 

willingness to transfer high-degree responsibility to the hands of the supplier. It 

seems that the customers are afraid of losing control over their water treatment 

processes. This is mainly related to the nature of responsibility as it cannot be 

easily transferred in the mine industry context. The executive mine operator is 

always responsible for the environmental influences and unwilling to transfer 

these operations to the supplier. Nevertheless, two out of four mine organizations 

noted their willingness to move toward the direction of having long-term 

contracting with their suppliers and indicating needs for deeper level of 

involvement and partnering. In addition, the conversations regarding mine 

organizations’ needs for development of processes highlighted their interest 
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toward highly automated monitoring and dosing systems. It seemed that mine 

organizations did not recognize these kinds of services as process delegation 

services because they were considered as a part of the whole water treatment 

process. In this respect, the monitoring and control –service can be offered as 

process support service or process delegation service depending of the nature of 

value proposition suggested by the supplier. 

If the supplier is promising to perform a deed, in this case to offer water treatment 

process supportive information through measurement, data-analyzing, 

interpretation of data and dosing optimizing, the traditional generation models are 

most suitable. As the contract includes a property transfer for the product 

component or transfer of possession rights to the customer, ‘product sales’ model 

should be employed. For service elements included in the offering as the data-

analyze service, maintenance and support, a ‘fixed-fee’ model should be added so 

that the customer have an option to use these services when needed. Non-

consumption of those services can pose capacity and revenue implications to the 

suppliers. 

If the supplier’s value proposition constitutes an ‘output’ from the customer’s 

perspective the ‘performance-based model’ and the ‘value-based model’ are most 

suitable. The service offering developed has prerequisites to fulfill the customer 

needs toward water treatment more thoroughly when the supplier also adopts a 

part of the customer perceived risk. Moreover, according to the literature the risk 

transfer is one of the main motivations for a customer to enter into PDS 

agreements. However, the difficulty of these revenue models arise from the 

difficulty to estimate the customer perceived value associated with a service, and 

only this value could give an indication of the price. As the main driver for the 

customers to buy this kind of services seems to be the quantity and quality of 

water the following pricing strategies are suggested. The price of the offering 

could be based on 



72 

 

 

- the amount of treated water so that the supplier ensures the waste water 

quality at a target level and invoices for the service according to the treated 

water cubes (X €/water cube) 

- the quality of treated water so that the customer is invoiced according to 

the amount of impurities (for example suspended solids) removed from 

waste water.  

- the overall cost savings by the customer. The supplier should be able to 

address the achieved savings for the customer for example by web-based 

software and the customer is invoices based on the amount of 

accomplished monetary savings.  

In the sense of addressed trust issues of the mine industry customers, the last two 

proposed revenue generation models could be most suitable to implement.  When 

the pricing is based on the shared value it decreases the customer’s fear toward 

supplier’s opportunism behavior and self-interest seeking. 

7.5 Summary of the research findings 

The study was consistent with the current literature of customer need which states 

that customers are usually incapable to recognize their needs, especially their 

latent needs (Kärkkäinen et al. 2001). During the interviews, the representatives of 

the mine companies and the production plants seem to find it difficult to address 

their needs related to services. Some of the responders even stated that they did 

not need services offered by industry suppliers. Nevertheless, the mine companies 

seem to have additional services related to products or solutions such as wide 

range of testing, maintenance, research efforts and pilot projects conducted by 

suppliers.  In order to identify the mine industry customers’ service needs the 

analysis was conducted by identifying customers’ objectives in water treatment 

(see Figure 5), their current process and product specific challenges (see Figure 6) 

and product and process related requirements appearing from the research data. 
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7.5.1 Objectives and current challenges 

It became evident that the main reason for mine companies to treat their water was 

related to restrictions from the environmental authority. It was clear that one of 

the main reasons to invest in water treatment processes resulted from the pressure 

of the external authorities. The environmental license conditions were important 

to achieve in order to continue the mining operations. Another objective of the 

mine industry organizations in the area of the water treatment was to increase the 

level of water circulation. Increasing the process and waste water circulation by 

recycling the used water in a refining process or in a drilling process the 

companies achieved reduction in raw water costs and were more capable to fulfill 

the environmental license conditions. As there was a strong assumption among the 

mine companies of tightening environmental restrictions they were conducting 

continuous efforts to improve their water treatment processes. By this way the 

companies were preparing to the changes in environmental permits in advance.  

 

Figure 5. The water treatment objectives of the mine companies 

Even though, all of the mine companies and production plants who participated in 

this research achieved the current water requirements given by the environmental 

authority, targets of development were recognized. The current challenges of the 

organizations in the area of water treatment are mainly related to water quality 

management. The usage of recycled water in concentration process has seen 

difficult as the impurities and the fluctuation of quality reduces the efficiency of 

the ore concentration process. Challenges have also occurred in the area of 

drainage water management and in the sedimentation process. Long dwell times 

cause fluctuation in the pH value of the water. After this the quality is almost 

impede to manage because of the huge amount of treated water in the ponds. 
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Water treatment of mines is also influenced by the changes in the operation and 

business environment. Changes in legislation as well as in the ore mineralogy 

induce challenges in water treatment processes. During the current year also 

seasonal changes as fluctuation of the annual rainfall and of temperatures have 

caused difficulties to mine companies. According to the interviews it became 

evident that the implementation of different water treatment methods was 

conditional on organizations’ acquaintance with water specific issues, and the 

challenges in water treatment processes were usually related to the lack of 

knowledge in process technology or hydrochemistry. Also companies were driven 

by cost sensitivity in the case of water treatment investments since resources were 

directed to core business processes. The water treatment challenges of the 

organizations interviewed are gathered in Figure 6. 

 

Figure 6. The current challenges of mine companies and concentration plans in mine water treatment 

7.5.2 Service needs of the mine industry customers 

Product Life-cycle Services 

According to the analysis, water treatment processes are highly related to different 

products and technologies purchased. Renting or leasing these products was rare 

and usually the products and treatment systems were fully owned by the mines 

and concentration plans. Also, the maintenance of the products purchased for 

water treatment purposes was conducted by the customer. It seemed that the 

interviewees had concerns related to suppliers’ capabilities conducting alongside 

with customers’ rapid business environment. As being dependent of the suppliers’ 
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way of conducting business was seen risky, product-related operations were 

conducted in-house. The interviewees stated that they had an interest toward 

products which were easy to maintain and reliability by performance. As the 

restrictions for water quality might rise also high-technology products will be 

needed. In this sense, more comprehensive training services will become 

important.  

When discussing about new water treatment technologies on markets, the 

interviewees seemed to be skeptical. The most common arguments concerned the 

fear of higher costs and doubts related to functionality of products in their own 

production environment. Some of the interviewees also felt that suitable solutions 

do not exist in the Finnish markets. The reason was the lack of references similar 

to their own needs. The interviewees stated that when more comprehensive 

solutions and technology were needed, suppliers started the designing process 

from the beginning. These kinds of highly tailored solutions to customers' needs 

were seen too expensive. The customers seemed to prefer less tailored products 

and services as the price was the main driver to purchase. According to the 

analysis, there is a need for products or solutions which could be possible to scale 

according to customer specific requirements, for example, amount of treated 

water.  

 

Asset Efficiency Services 

Currently, relatively robust methods were used for water treatment processes by 

the mine companies and concentration plans interviewed. According to the expert 

interviewed, the implementation of high-technology methods was still rare in the 

Finnish mining industry. However, the common believe was that in the future 

more high-tech will be needed. Mine companies stated that currently the needed 

maintenance services were conducted in-house but the maintenance of high-

technology products was conducted by a supplier. In this sense, as the need for 

high-technology increases so does the need for professional maintenance services. 

Also the availability of these maintenance services become crucial if the 
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knowledge required conducting the function of a product or solutions increases. It 

seemed that in emergency situations the maintenance services required to be 

available rapidly for the customers. 

According to the analysis, mine companies value the accurate, real-time 

information of treated water and water treatment processes. However, most of the 

interviewees stated that their measurement and monitoring systems was 

inadequate. Services to assist customers to achieve productivity gains from the 

water treatment systems invested were needed. For example monitoring and 

measurement of water quality in sedimentation ponds, optimizing the dosing of 

refinement chemicals, monitoring the chemical levels in storage and software 

system to manage the water related data were needed. Also measurement 

equipment was needed to control the water levels in the ponds and the amount of 

discharged water in interceptor ditches.  

Process Support Services 

During the analysis it became evident that the highest demand was related to 

process support services. Process-oriented consulting, engineering and R&D 

deeds were needed in order to solve customers’ current challenges related to water 

treatment process optimization and process improvements. The organizations’ 

attempts to increase the level of water recycling and re-optimizing the 

concentration process were the main factors of creating the process support 

service needs.  

All of the interviewees stated that their companies had used or were using 

consultant services, for example consultancy to evaluate the water balance of the 

mine. Other needed services related to process support were the test and analyze 

services for water quality, R&D of new purification technologies and methods, 

process troubleshooting, services to increase the efficiency of water treatment 

processes and services to conduct comprehensive plant audits. As the mine 

industry organizations differ from each other the offered services are required to 

be tailored to customer context and provide specific assistance to customer 

specific needs. Also, as the most of the customer needs are related to gain external 
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knowhow, the water treatment specific know-how of the supplier seems to be the 

most important element of the process support services. 

Process Delegation Services 

During the interviews, it seemed that the mine industry customers have a low 

interest toward process delegation services. The customers’ willingness to transfer 

high-degree responsibility to the hands of the supplier was influenced by the trust 

issues between the actors and also by the nature of operation responsibility in the 

context industry. Nevertheless, the customers had a growing interest to move 

toward the direction of having long-term contracting with their suppliers and 

delegating water treatment sub-processes. Most of the mine companies and 

concentration plans struggled with the optimization of water treatment processes 

and the interest toward fully automated water treatment systems was high.   

The conversations related to mine closure planning were also highlighting their 

intentions to delegate the process operations to an external partner. Usually, the 

mine areas will be unmanned after the mine closure but the treatment of pit water 

and different drainages should be conducted. The interviewees stated that the 

possible and considered solutions for these situations would be an automated 

water treatment unit controlled by remote. Also these kinds of functional products 

were needed in emergency situations when a substitutive product or method was 

required to assure the treatment process continuum. 

All of the discussed service development ideas presented in this chapter are 

gathered in Table 12 (page 67). According to the analyses, four service types were 

highlighted as they were seen suitable solutions for the most common challenges 

and meeting their customers’ needs. These four service types are process-oriented 

consulting, process-oriented engineering, monitoring and control -service and 

operational services. The monitoring and control –service was also discussed 

closely to address the different components included in the service offering and to 

compare different suitable revenue generation models for the offering. 
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8 CONCLUSION AND DISCUSSION 

The main objective of this research was to discover and analyze new business 

development opportunities in the context of water treatment in Finnish mining 

industry. Moreover, the research aimed at understanding mining industry 

customers’ current and future needs for the water treatment services and to 

develop proposals for mine water treatment solutions providers based on these 

customers’ needs. 

First, a literature review was conducted on industrial services to identify different 

types of services occurring in industrial market context. Second, the new service 

development literature was discussed to understand the aspects of customer 

involvement in the NSD process. Third, the different revenue models were 

examined in the context of service business. The understanding of different types 

of services and their theoretical revenue models were expanded in order to 

provide guidance in service proposal development process based on customers 

voice. 

The empirical part of the research included conducted interviews among mine 

industry customers, suppliers and expert organizations. A total of 13 interviews 

were conducted to gain insight on the research themes. The interview 

transcriptions were analyzed by using NVivo 10 –software package for qualitative 

analysis. The detailed findings from the research were described in the chapter 7 

of this thesis. 

 

This chapter of the thesis details the conclusions that can be made on the basis of 

the research findings. The conclusions are divided into two parts. The first part 

answers to the first research questions and presents the potential service business 

proposals in the area of mine water treatment. The second part focuses on 

answering to the second research questions and addressing the recommendations 

for mine industry suppliers. This section also addresses the limitations of this 

study and makes suggestions for future research. 
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8.1 Research finding 

When the mine industry suppliers addressed their interest to develop their service 

business in the area of mine water treatment this study was implemented. 

According to the previous study conducted in this project, mining industry 

customers have an overall interest toward new solutions in the area of mine water 

treatment. However, these solutions should profoundly respond to customers’ 

particular needs. Thus, this research objective was to understand mining industry 

customers’ current future needs for the water treatment services. In order to 

accomplish this goal the study focused to answer on the first research questions: 

1. What kind of service needs related to water treatment can be identified 

in the Finnish mining industry? 

 

The mine companies have diverse service needs in the area of water treatment 

which are strongly related to companies’ objectives and challenges concerning the 

treatment processes. The service needs were discussed through a service 

classification perspective in order to address the service specific attributes. The 

categories were Product Life-cycle Services (PLS), Asset Efficiency Services 

(AES), Process Support Services (PSS) and Process Delegations Services (PDS). 

The detailed analysis of the empirical findings related to this question was 

conducted in the section 7.3. 

The Table 12 (presented in the section 7.1.) gathers together the current service 

needs of the mine industry customers. The emphasis of the needs is on asset 

efficiency services and process support services.  

As the water treatment processes are highly related to different products and 

technologies the traditional basic installed base services aka product related 

services are needed. For example implementation of the product, training services 

and spare part services are needed. Currently, the level of these basic installation 

based services has found to be satisfying. However, there are few areas of 

development among the traditional services. For example, maintenance services 

are usually conducted by mine companies’ own employees. This is because the 

mine companies have concerns related to suppliers’ capabilities conducting 
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business alongside with customers’ rapid business environment and being 

dependent of the suppliers is seen risky. The maintenance of robust technologies 

is regarded easy but as the restrictions for water quality might raise also high-

technology products will be needed. In this sense, more comprehensive training 

services for the customers will be needed assuming that the maintenance services 

are still chosen to conduct in-house. If not, the need for professional maintenance 

services increases. The availability of these maintenance services become crucial 

if the required knowledge conducting the function of a product or solutions 

increases. Thus, there will be a need for 24h maintenance services rapidly 

available for the customers. 

Also, technology-related testing services are needed in order to reduce the 

customers’ skepticism toward new treatment technologies. The customers have 

fear of high overall costs and doubts related to functionality of new products or 

solutions. Moreover, doubts are concerning products’ functionality in their own 

production environment. In this sense, product testing services are needed as well 

as new technologies or solutions which are tailored and scaled according to 

customer specific requirements, for example, amount of treated water.  

There is also a need for product-related measurement and monitoring services. 

Mine companies and concentration plans value the accurate, real-time information 

of treated water and water treatment processes. Services to assist customers to 

achieve productivity gains from the water treatment systems invested are needed 

for example optimizing the dosing of refinement chemicals, monitoring the 

chemical levels in storage and software system to manage the water related data. 

Also measurement equipment is needed to control the water levels in the 

sedimentation ponds and the amount of discharged water in interceptor ditches.  

Most of the current challenges identified in the empirical analyze are related to the 

actual refinement process of water treatment. The efforts to increase the level of 

water recycling and re-optimizing the concentration process for the circulated 

water are the main factors of creating the process support service needs.  Process-

oriented consulting, engineering and R&D deeds are needed in order to solve 
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customers’ current challenges related to water treatment process optimization and 

process improvements. Required services related to process support were the test 

and analyze services for water quality, R&D of new purification technologies and 

sedimentation chemicals, troubleshooting of processes, services to increase the 

efficiency of water treatment processes and services to conduct comprehensive 

plant audits. As the mine industry organizations differ from each other the offered 

services are required to be tailored to customer context and provide specific 

assistance to customer’s specific needs. Also, as the most of the customers’ needs 

are related to gain external knowhow, the water treatment specific know-how of 

the supplier is the most important element of the process support services. 

Currently, the mine industry customers have a low interest toward process 

delegation services. The customers’ willingness to transfer high-degree 

responsibility to the hands of the supplier is influenced by the trust issues between 

the actors and also by the nature of operation responsibility. Nevertheless, there is 

a growing interest to move toward the direction of having long-term contracting 

with suppliers and delegating water treatment sub-processes. Most of the mine 

companies and concentration plans struggle with the optimization of water 

treatment processes and the interest toward fully automated water treatment 

systems is high.   

The need of process delegation services is related to emergency situations or to 

the stage of mine closure. The mine areas will be unmanned after the mine closure 

but the treatment of pit water and different drainages should be conducted. The 

possible and considered solutions for these situations would be an automated 

water treatment unit controlled by remote. This kind of service was also needed in 

emergency situations of operating mines when a problem occurred and a 

substitutive product or method was required.   
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Conclusion: 

The mine industry customers’ current service needs are gathered in Table 13: 

Table 13. A summary of new service proposals 

Basic installed based services 

 comprehensive training services of 

purchased technologies  

 24/h maintenance services 

Monitoring and measurement services for 

 water quality optimization 

 to improve the water quality 

management 

 to improve the monitoring of the 

quality of discharged water 

 water flow optimization 

Process-oriented consulting for 
 heavy metal removal 

 passive treatment methods 

 to optimize the concentration 

process for recycled water 

 to re-design the settling ponds 

Process-oriented R&D for 

 water recycling system 

development 

 alternative purification 

technologies  

Process-oriented engineering for 

 comprehensive water analyzes 

 arsenic removal 

 technology testing 

 arsenic and nickel removal 

 water circulation system 

development 

 

Monitor and control –services for 

 chemical dosing   water quality monitoring 

Operational services and functional product services for 

 mine operations after care  purification process breaks 
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The second research questions, 

 What kind of service offerings can be built around customers’ specific 

service needs? 

was aimed to increase the understanding on what kind service offerings related to 

water treatment should be created for the mine industry. The suppliers were 

interested to increase their knowledge relating to the nature of service offerings’ 

revenue generation models and the usage of these models.  

It is important to understand the nature of service offering’s value proposition. If 

the service lacks of the added value created in the co-operation between customer 

and supplier, the service usually outperform unsuccessfully. The service ideas 

developed are mainly oriented toward customers’ processes. However, the 

preferred value proposition of the supplier is more likely grounded in the promise 

to perform a deed. This indicates that more transactional-based customer 

interaction is preferred as there is also scarcity among the services which nature of 

value proposition is toward the process output. It can be stated that the mine 

customers’ service needs are toward process-oriented services, and the 

relationship of the customer and supplier is preferred to be transactional by its 

nature. Nevertheless, customers’ latent needs indicates else. According to the 

analysis, the mine organizations have willingness to move toward the direction of 

having long-term contracting with their supplier. Even though the customers are 

resistant to transfer high-degree responsibility to the hands of the supplier, there is 

a growing interest toward outsourcing sub-processes. 

The identification of the value proposition is important since it also creates the 

base to implement revenue generation models. The traditional revenue models as 

‘cost-plus’, ‘fixed-fee’ and ‘usage-based’ models are based on transaction 

between the customer and supplier (Bonnemeier et al. 2010).  Also the value 

proposition of these revenue generation models is based on the conventional 

product or service supplied, and the supplier promises to perform ‘input’ to the 

customer. In this respect, these traditional revenue models can be used in the cases 

of PLS and PSS developed.  
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In AES and PDS the supplier promises an ‘output’ for the customer and the value 

is created for example by increasing the productivity or decreasing productivity 

costs. These both categories also include risk sharing between the customer and 

the supplier (Ulaga and Reinartz 2011). According to Bonnemeier et al. (2010) in 

‘performance-based model’ and ‘value-based model’ the service or solution 

provider guarantees a certain performance level to the customer and thus, shares 

the risk. Taking these assumptions to account the ‘performance-based model’ and 

‘value-based model’ can be seen suitable for AES and PDS categories. 

Since the pricing of services is recommended to be done in the customer point of 

view the created service proposals and the theory of revenue generation are 

combined in order to create more comprehensive service offering proposals for 

mine industry suppliers. These proposals presented in this thesis and their revenue 

generation models are gathered together in Table 14.  

Conclusion: 

The service proposals created are divided to two categories depending of their 

value proposition. First the service offerings which promise to perform a deed 

behalf of the customer should adopt the traditional revenue models (cost-plus, 

fixed fee, usage-based). These services groups are: 

- The basic installed base services 

- Process-oriented consulting services 

- Process oriented engineering services 

- Process-oriented R&D services 

- Monitoring and control services 

Second, the service offerings which promise to achieve a performance behalf of 

the customer should adopt the innovative revenue models (value-based, 

performance based). These service groups are: 

- Monitoring and measurement services 

- Full maintenance services 
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- Operational services 

- Functional product 

Table 14. Service offering framework for mine industry suppliers 

Nature of the 

Value 

Proposition 

Service Oriented Towards 

the Supplier’s Good 

Service Oriented Toward the 

customer’s Process 

Revenue 

generation 

models 
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8.2 Managerial recommendations 

The expenditures globally for mine water treatment technologies are estimated to 

be about $1 billion annually, and the demand is forecast to increase. The growing 

demand is being driven by new mine development, mine expansion, tightening 

regulations for water quality and reuse, and stronger industry commitment to 

corporate social responsibility. This study provides specific suggestions for 

suppliers to develop their service business in the area of mine water treatment. 

The attention should be given to develop the areas of mine water treatment as: 
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- The optimization of the recycled water in refinement process and  

intensification of waste water treatment 

- The improved removal of heavy metal impurities from waste water 

- The reduction of processing costs of waste water by using new chemicals 

or new technologies 

- The development of improved methods for to remove the problematic 

impurities in waste water, for example methods to remove sulphate, 

nitrogen, arsenic and nickel concentrates.  

- Consultancy for re-opened old mines and concentration plants.  

- Consultancy for suitable water treatment methods during the EIA-process 

- Development of improved sub-methods for to increase the efficiency of 

passive methods 

- Developing of monitoring and control technologies which exploit remote 

monitoring and different sensor technologies 

 

How to develop service offerings? 

Services create value for the supplier itself only if they create value for the 

customer and if the supplier is capable of delivering the value for its customer. 

For a mine industry customer, it is essential how the offer fits to its objectives. 

The experienced service and experienced value are generated by the 

correspondence of producer’s offer and customer’s objectives. This is why it is 

important to understand the mine customers’ objectives related to water treatment 

and address their specific challenges to reach those objectives. In addition to the 

content of the service offering the determination of its revenue generation is 

important as the purchasing decision of a customer is always depended on  service 

price and customer’s ability and willingness to pay the price.  

In the Finnish mine industry the service needs and requirements vary among the 

customers which creates challenges to create general service-based offering. 

Nevertheless, some guidelines can be made for the suppliers regarding the 

development process of new services: First, the nature of the value proposition 

has to be analyzed. The customer’s current and latent needs should be identified in 
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order to orientate the service either toward the customer’s process or the supplier 

product. Even though the idea generation has been seen as a critical success 

factor, the development needs to be weighted towards the latter stages, not only 

developing the value proposition, in order to ensuring its rollout. Second, it is 

important to ensure an excellent customer need fit and focus to achieve consensus. 

In order to further develop the new service offering ideas, it is important for the 

customer to participate and eliminate weak ideas and retail those with strong 

potential. Third, after addressing the category of the service idea, different 

selection of revenue generation model should be based on service offering 

categorization presented in Table 15. 

8.3 Limitations and suggestions for further research 

Because a research design is presumed to present a logical set of statements, the 

quality of given design can be judged according to certain logical tests. Four tests 

have been commonly used to establish the quality of any empirical social 

research, including case studies. These four aspects of which the quality is 

determined are construct validity, internal validity, external validity and 

reliability. (Yin 2009: 40) Since it is important to evaluate the objectivity and 

recognize the causes of possible bias, this study will also implement this most 

commonly used test of quality. The four tests are discussed next individually to 

provide reader a proper understanding of trustworthiness of the research. 

Construct validity refers to identifying correct operational measures for the 

concept being studied and the construct validity can be increased by following 

three tactics. These tactics are: multiple sources of evidence, chain of evidence and 

having the key informants review the draft of the case report. (Yin 2009: 40-42). The 

study strived to use multiple sources of evidence as conducting several semi-

structured interviews amongst the people involved in the studied phenomenon. 

The interviews were performed with the people from different organizations in 

different levels to improve construct validity. The researcher was also able to 

compare individual statements and results from different perspectives to avoid too 

narrowed approach in data analysis. 
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Furthermore, archival data was also used in the analyses to improve the 

researcher’s understanding of case companies. Publicly available sources of data 

from the web-pages and most current news articles were used. In addition, the 

researcher was able to use data gained from previous studies inside the same 

project such as documents and previously conducted interviews from the case 

companies. By providing supplier companies the opportunity to review the 

preliminary results before publishing the work also strengthened the construct 

validity as the key persons were able detect misunderstandings and defects that 

might have occurred during the research. This also decreased the possibility that 

the result findings would have been only impressions of the researcher. 

According to Yin (2009: 40) seeks to establish a causal relationships, whereby a 

certain conditions are believed to lead to other conditions, as distinguished from 

spurious relationships. However, Yin also states that this logic of reasoning is 

inapplicable to exploratory or descriptive research. In this sense, there is no 

applicable reason to base justification of this study in internal validity as this 

research has been an exploratory research by nature. Nevertheless, it is important 

to notice that the researcher has come to the conclusions by using abductive 

reasoning meaning that the service proposals advocate the best explanations 

created by inference of the data. 

External validity defines the domain to which a study’s findings can be 

generalized (Yin 2009: 40). The research topic was highly context related and it 

was studied through case study setting which does not eligible to generalize the 

results in other similar situation. However, the framework combined service 

typology and revenue generation literature to new service development theory 

creating new perspective to NSD process. The framework was constructed from 

most recent academic literature aided to increase the validity and the researcher 

used only academic accepted journals in order to avoid defects. Even though the 

researcher noted that the phenomenon under surveillance seemed to present 

unique case in the sense of the industry characteristics and customers’ 

individuality, and the research aimed more toward managerial guidance than 

theory building, the used framework can be generalized to other NSD processes. 
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As the categorization of services and their revenue models are based on the nature 

of service value proposition the created framework can be used as a guide in new 

service development process to classify the customer’s needs and service proposals. 

Finally, the reliability of the research demonstrates that the operations of a study 

can be repeated with the same results. (Yin 2009: 40-45.) The researcher aimed to 

increase the reliability by documenting all the phases related to data gathering, 

analysis preparation and reasoning of the study. The goal was to decrease the 

errors and biases in the study. The appendices include the interview and it can be 

found in the end of the research. Furthermore, the guidance of the supervisors 

helped the researcher to follow protocols to avoid of using insufficient methods. 

In summary, the justifications of this study seem to be well in order to state that 

these results can be conceptualized as trustworthy. Nevertheless, these results 

should generalized with high degree of caution  

On the basis of this research some future research directions are suggested. First, 

as recommended previously on the section 3.4 and 3.5 the service development 

process generally requires involving multiple partners to co-operate and create 

efficient solutions packages for the customer. Therefore, the research would 

require more network view on the future studies. Additionally, the customer 

should be included more profoundly to service development process. This would 

widen the understanding of the customer’s needs and enhance the discussion 

concerning customer’s perception of value. Also, more specific service offerings 

could be created with advanced customer need fit. 

Second, the mine companies interviewed were medium-sized companies and the 

study was focused gathering the empirical material from the Finnish industrial 

firms. This provides one of a kind view on needed services and service business 

development opportunities. By including customers from different mining 

companies globally, the research would address more variety and different needs 

and problems that the customers are facing and therefore offering new insight for 

the research topic.  
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Appendix 1 Two models of service development (Alam and Perry 2002) 
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Appendix 2 Interview questions for the mine companies 

Johdattelevat kysymykset 

1. Kertoisitko nimesi, toimenkuvasi ja taustasi/historiasi organisaatiossanne? 

2. Minkälainen on taustasi kaivosteollisuuden vesienkäsittelyyn liittyen? 

Vesienkäsittely 

3. Miten vesienkäsittely on järjestetty kaivosalueellanne? 

a. Mitä eri vesityyppejä kaivosalueellanne on? 

b. Mitkä ovat käytössä olevat puhdistusmenetelmät kullekin 

vesityypille? 

c. Onko kaivoksellanne kiertovesiä? 

d. Jos on, miten kierto on järjestetty? 

4. Mitä vahvuuksia näet nykyisissä käytössä olevissa 

vesienkäsittelymenetelmissä? 

5. Mitä heikkouksia näet nykyisissä käytössä olevissa 

vesienkäsittelymenetelmissä? 

6. Mitkä ovat kaivoksessa käytössä olevien vesienkäsittely – ja 

puhdistusprosessien tavoitteet? 

a. Saavutatteko tavoitteenne tällä hetkellä? 

b. Kenellä on vastuu tavoitteiden saavuttamisesta? 

7. Millaisia laitteistoja vesien puhdistamiseen liittyen 

kaivoksessanne/rikastamollanne on käytössänne? 

a. Miten laitteiden huolto ja ylläpito on hoidettu? 

b. Miten toivoisitte laitteiden huollon ja ylläpidon järjestettävän? 

c. Millaisista vesienkäsittelyyn liittyvistä laitteista tai teknologioista 

olette kiinnostuneet? 

8. Millaisia riskejä kaivosvesien käsittelyyn liittyy? 

9. Millaista tietotaitoa yhtiöllänne on kaivosvesiin liittyen? 

a. Ostatteko tällä hetkellä konsultointi/asiantuntija palveluja 

ulkopuoliselta taholta? 

b. Millaista osaamista kaivokseltanne puuttuu vesienkäsittelyyn 

liittyen? 

10. Ostatteko toimittajilta palveluita vesienkäsittelyyn liittyen? 

a. Vastaavatko palvelut tarpeitanne? 

b. Millaisia palveluita toivoisitte toimittajien tarjoavan? 

11. Mistä tekijöistä kaivosvesien aiheuttamat kustannukset rakentuvat? 

a. Miten näitä kustannuksia voidaan mielestäsi pienentää? 

12. Mitä investointeja yrityksenne on aiempina vuosina tehnyt kaivosvesiin 

liittyen? 

a. Mitkä tekijät tähän ovat vaikuttaneet? 

13. Miten vesienkäsittelyä voisi kaivoksessanne parantaa? 
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14. Millaisia palveluja ostatte ulkopuoliselta taholta liittyen kaivosvesiin? 

a. Vastaavatko palvelut tarpeitanne? 

b. Millaisia palveluja toivoisitte toimittajien tarjoavan? 

15. Millaisia kehityssuunnitelmia teillä itsellänne on kaivosvesienkäsittelyyn 

liittyen? 

Kaivosten liiketoimintaympäristö 

16. Yrityksen näkökulmasta, mitä tekijöitä nostaisit tärkeimmiksi 

vesienkäsittelyn onnistumisen kannalta? 

17. Onko kaivoksen iällä vaikutusta valittaviin/käytettäviin 

vesienpuhdistusmenetelmiin? Jos on niin millaisia? 

18. Millaisia vaatimuksia taloudellinen tilanne ja raaka-aineiden markkinat 

asettavat kaivosvesienkäsittelylle? 

19. Kaivosteollisuuden sanotaan olevan hyvin dynaaminen 

liiketoimintaympäristö. Miten näet tämän vaikuttavan 

vesienkäsittelyprosesseihin ja käsittelyn tarpeeseen? 

20. Onko teidän omien asiakkaiden vaatimuksilla vaikutusta vesienkäsittelyn 

tavoitteisiin? 

Tulevaisuus 

21. Miten näet kaivosteollisuuden vesienkäsittelyn kehittyvän 

tulevaisuudessa? 

22. Mitä tavoitteita tulevaisuuden vesienkäsittelyllä on? 

23. Voitko kuvailla, millainen olisi optimaalinen tilanne 

kaivosvesienkäsittelyssä viiden vuoden päästä? 

 

 

 


