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The rapid growth of cleantech innovations has emerged into a new industry in the last few 

years. Due to their environmental and economic benefits, the use of cleantech offerings has 

increased significantly among industrial firms. This thesis aimed to explore what kind of 

value and benefits business customers perceive from cleantech offerings. The existing 

literature lacks studies on the customer-perceived value from cleantech offerings in the 

industrial markets, emphasizing the research gap on the subject that needs to be addressed. 

This thesis also explored how the perceived value can be quantified and how cleantech 

offerings impact the customer’s business operations. 

 

This thesis was conducted as a qualitative single case study. The case company is a small 

Finnish cleantech company that provides ultrasonic cleaning technology offerings to 

business customers operating in various industries. The empirical research of this thesis was 

conducted through semi-structured interviews with customer companies’ managers with 

several years of expertise in their current roles. The findings revealed that the main perceived 

benefits of the supplier's offering were associated with its technological aspects and 

enhancements in customers' cleaning processes. Customers reported achieving more 

effective and localized cleaning and improving equipment efficiency compared to their 

previous methods and technologies. 

 

The findings also indicated that different customer stages with the case company were 

crucial to determining perceived value, significantly impacting and somewhat limiting 

customers' value quantification practices. Lack of measurable data, suitable value 

documentation methods, and limited access to performance-related metrics were the most 

significant challenges discovered from the value quantification standpoint. The study 

showed that the customers' value quantification and documentation methods varied between 

assumption-based and cost-based calculations. 
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Cleantech-innovaatioiden nopea kasvu on noussut uudeksi toimialaksi viime vuosina. 
Ympäristö- ja taloudellisten hyötyjensä ansiosta cleantech- ja kestävän kehityksen tarjonta on 

lisääntynyt merkittävästi teollisuusyrityksissä. Tämän Progradu tutkielman tavoitteena oli 

selvittää, minkälaisen arvon ja hyödyt yritysasiakkaat kokevat cleantech-tarjoamista. Olemassa 

olevasta kirjallisuudesta puuttuu tutkimuksia asiakkaan kokemasta arvosta cleantech-tarjoamista 

teollisuusmarkkinoissa, täten korostaen tutkimuksen aukkoa, johon on puututtava. Tutkielmassa 

selvitettiin myös, kuinka havaittu arvo voidaan mitata ja kuinka cleantech-tarjoukset vaikuttavat 

asiakkaan liiketoimintaan. 

 

Tämä Progradu tutkielman tavoitteena on lisää ymmärrystä asiakkaan kokemasta arvosta 

cleantech -tarjoamista sekä selvittää, miten koettua asiakasarvoa on kvantifioitu ja miten 
cleantechin tarjoamien käyttö vaikuttaa asiakkaan liiketoimintaan. Tutkielma toteutettiin 

laadullisena tapaustutkimusmenetelmänä. Case-yritys on suomalainen cleantech-alan pienyritys, 

joka käyttää ultraääntä teollisuuslaitosten putkistojen puhdistamisessa. Tutkielman tulokset 

viittaavat siihen, että toimittajan tarjonnan tärkeimmät koetut edut liittyivät sen teknologisiin 

näkökohtiin ja asiakkaiden puhdistusprosessien parannuksiin. Asiakkaat kertoivat 

saavuttaneensa tehokkaamman ja paikallisemman puhdistuksen ja paransivat laitteiden 

tehokkuutta aiemmin käytettyihin menetelmiinsä ja teknologioihinsa verrattuna.  

 

Eri asiakassuhteiden vaiheet osoittautuivat ratkaisevaksi tekijäksi koetun arvon määrittämisessä, 
mikä vaikutti merkittävästi ja jopa jonkin verran rajoitti asiakkaiden mahdollisuuksia kokeman 

arvon määrittämisessä ja sen mittaamisessa. Arvon kvantifioinnin kannalta havaitut haasteet 

liittyivät myös mitattavissa olevien tietojen ja mittareiden sekä oikeanlaisiin 

dokumentointimenetelmien rajalliseen saatavuuteen. Lisäksi tutkimus osoitti, että asiakasarvon 

ja cleantech-tarjoaman takaisinmaksuaika kvantifioitiin oman arvioinnin sekä 

kustannusperusteisten laskelmien avulla. 
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1. INTRODUCTION 

This chapter presents the topic of this thesis and clarifies the importance of researching 

customer value in the context of cleantech industry. Thus, the background of the study is 

described along with literature review, followed by the introduction to research objectives 

and questions. The chapter also comprises theoretical framework and definition of the key 

concepts used in this thesis. Since the topic of this thesis is explored through a case study 

for a Finnish cleantech organization, case company selection is briefly explained together 

with research methodology as well as its delimitations. The structure of this thesis is 

presented in the last section of this chapter. 

 

1.1. Background of the study 

In today's competitive business environment, customer value is considered a fundamental 

part of business and marketing activities. Many firms need to identify and create value for 

the customers, achieve the desired financial outcome, maintain their competence, and 

cultivate enduring customer relationships. (Duchessi 2001, 1; Terho et al. 2012, 174) It has 

become even more essential for firms to identify and communicate their offerings’ customer 

value, which would facilitate customers to choose the offering suitable to their needs and 

solvable issues.  Nowadays, business customers are more interested in what kind of value 

they can experience from the purchased offering and how it can be utilized according to their 

preferences, thereby supporting their business objectives (Grönroos 2008, 303). 

Sustainability has become a pivotal factor that changes the way markets operate due to its 

regulations. This has raised concerns about environmental, ecological, and social value of 

offered solutions among customers and other stakeholders, which, in turn, made firms to re-

consider their contribution to environmental values as well as ponder their ability to 

communicate the sustainable value proposition of their offering (Patala et al. 2016, 1-2). 

Customer value quantification has become more challenging for industrial firms amid the 

changes in business customers' preferences and values. 

 

The demand for more sustainable technological solutions has significantly increased over 

the past few years. Cleantech has grown into an industry comprised of technologies and 

services that support the sustainable use of natural resources and minimize environmental 
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load (Sitra 2019). As a recently yet rapidly developed industry, cleantech operations go 

beyond the boundaries of a typical network economy. Cleantech solutions improve 

operational performance, productivity, and effectiveness, and at the same time, reduce costs, 

resources, energy consumption, waste, or pollution (Jalkala et al. 2014, 2). These 

improvements are considered significant benefits for customers that bring value to their 

business operations and support their long-term goals regarding sustainability and financial 

performance. Customer value is also perceived in the form of opportunity for firms at 

different stages of their life cycle to complement each other's strengths through new co-

operations and partnerships, which involves the active use of cleantech offerings 

(Elinkeinoelämän Keskusliitto 2017).  However, the efficiency of cleantech solutions is not 

enough to maintain a successful long-term partnership with customers. Firms operating in 

the cleantech sector have to pay closer attention to what kind of value customers perceive 

from the offerings, what methods are used for value quantification, and how they help 

customers reach their objectives.    

 

The results of WWF's Global Cleantech Innovation Index (2017) have shown that cleantech 

operations are more prevalent in the Nordic countries, including Denmark, Finland, and 

Norway, as the industry's dominant actors. In particular, Finland has a strong focus on 

cleantech in the development of its ecosystem and new innovations (WWF 2017). Despite 

its small market size, the country has produced 250 profitable cleantech companies and 

generated a turnover of 25,8 billion euros from cleantech business in 2013. Moreover, it is 

estimated that the Finnish cleantech business will create 40 000 new jobs and employ 

approx. 50 000 people by 2020. (Cleantech Finland 2019) The industry's predicted growth 

compels cleantech firms to improve their value quantification and acknowledge how the 

value of their solutions is perceived from customers' perspective and what factors are crucial 

for that matter. Quantifying the recognized customer value will enable supplier firms to 

understand customers' needs better, provide them more value, and develop stronger 

partnerships in the future. 

 

The quantification of customer value is considered one of the biggest challenges in the 

cleantech industry, as many cleantech firms operate at different business stages (Jalkala et 

al. 2014, 16). According to earlier studies, value is usually quantified by high-performing 

firms (e.g., Anderson et al. 2007; Töytäri & Rajala 2015), yet only a very few supplier firms 
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have developed the skills to quantify and document their offering's value in the industrial 

markets (Hinterhuber 2017, 164). In the business-to-business (B2B) context, cleantech 

offerings are known for their ability to improve customer's process and energy efficiency 

while reducing costs and enhancing business profitability. However, the realization of such 

benefits remains questionable as the value perceived from cleantech offerings requires 

customers' insights on whether or not the communicated benefits were received.  

 

Customers are usually reluctant to provide details on the received benefits from the offering, 

as such information is confidential and protected by additional agreements (Prohl & 

Kleinaltenkamp 2020, 6; Sakyi-Guinae & Holmlund 2018, 37). Thus, the suppliers often 

have limited access to important customer data, making it even more challenging to analyze 

and quantify the economic value and other improvements in the customer's business 

performance after the offering's use. The lack of sufficient customer insights is undoubtedly 

a common challenge in the cleantech industry. Therefore, it remains somewhat unclear what 

kind of value business customers perceive from cleantech and sustainability offerings.  

 

From the supplier's perspective, it is vital to acknowledge the value delivered to the customer 

and use correct metrics to quantify the offering's value. In 2017, the Responsible Business 

Trends Report results showed that 46% of global companies had not precisely quantified the 

impact of their sustainability operations (Reuters Events 2020), which creates more 

challenges for the suppliers to justify the customer value of their offering. Moreover, many 

cleantech firms have marketed their offering based on their technical qualifications, although 

real customer value is often perceived during the customer's own value creation process 

(Saarenketo et al. 2018, 37). Firms with complex technology offerings strongly rely on their 

offerings' efficiency and uniqueness while excluding opportunities to explore customers' 

perspectives on the matter. As a result, supplier firms make a myopic assumption about their 

offerings' value and benefits, which exacerbates their ability to identify and quantify the 

value realized by customers. The avoidance of co-operating closely with customers prevents 

firms from an opportunity to quantify the realized value from their offerings. 

 

The purpose of this thesis is to find out what kind of value customers perceive from cleantech 

offerings and how the received value can be quantified. The study focuses on exploring 

customer value from the customers' point of view in the context of the cleantech industry. 



   9 

The aim is to gain a better understanding of customers' preferences and their perspective on 

the value and benefits gained after using cleantech solutions. This thesis also aims to 

discover how these benefits can be quantified and what kind of impacts they have on 

customers' business operations and production processes. 

 

 

1.2. Objectives and research questions 

As the topic of customer value is broad and could be studied from a different point of view, 

it is important to add the necessary limits and focus points to the study. The main objective 

of this thesis is to research customer value and its perception from customers’ perspective in 

the context of industrial cleantech offerings. The main research question is formulated as 

follows: 

 

MQ1: What kind of value business customers perceive from cleantech offerings? 

 

The main research question aims to find out the exact value customers perceive from the use 

of cleantech solutions. The question emphasizes customers’ perspective on the perceived 

value. 

 

The study includes two additional sub-questions. The first one focuses on the improvements 

in customers' production processes achieved from using cleantech offerings. It is vital to 

research how this type of offerings is helping customers to achieve their goals. Additionally, 

the sub-question helps to clarify what kind of improvements customers have made in their 

business operations because of using of cleantech offerings. The received information will 

enable exploring new strategies on how to deliver customer value in an improved manner 

and help customers to accomplish their goals, both short and long-term. Therefore, the 

second sub-question is presented as follows: 

 

SQ2: How the perceived value improves customers’ business processes? 

 

The third sub-question focuses on finding out diverse methods to quantify the value gained 

from using a case company’s offerings. Once the possible improvements have been 
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discovered, the aim is to have a further observation on how the perceived value can be 

quantified and what tools customers use for value quantification purposes. It is important to 

find out the precise key indicators that demonstrate the change, whether positive or negative, 

occurred as a result of using the cleantech offerings. The third sub-question is determined as 

follows: 

 

SQ3: How can the perceived value and process improvements be quantified? 

As this research is implemented through a case study approach, the research questions are 

formulated from the perspective of the case company chosen for this study. This is also 

because the case company is a fundamental actor that provides an opportunity for collecting 

the relevant data for this research paper and its results. Managerial implication of this study 

is to improve the understanding of customer value and its significance, and how it is 

perceived from customers’ point of view, specifically in the cleantech sector. The gained 

results from this study can be utilized as a new strategy for assessing and quantifying 

customer value by cleantech firms as well as other small and medium-sized enterprises 

(SMEs) that provide industrial offerings with a strong focus on sustainability and 

environmental factors. A new value quantification and assessment strategy could also 

provide firms with a novel perspective on how to deliver value to their customers better, 

while also having a better understanding about their preferences and challenges.  

 

 

1.3. Literature review 

This section provides an introductory perspective on existing literature regarding customer 

value, value perception, and quantification among B2B firms in the industrial cleantech 

context. The selection of literature is based on the perspectives of the thesis topic and 

research questions. The purpose is to review what kind of findings are already available on 

the phenomenon. The topic is discussed more widely in chapter 2, where additional literature 

will be included as well. 

 

Creating value is the primary purpose of doing business and the essential basis for all 

marketing activity, especially in the business-to-business (B2B) context (Anderson et al. 
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2009; Holbrook 1994, 22; Kumar & Reinartz 2016). Business markets have significantly 

developed in the last decades, and similar changes apply to the definition of customer value. 

In the early value literature, the concept is viewed as a trade-off between benefits and 

sacrifices, which is commonly referred to as "give" and "get" components, while taking into 

the alternative offerings available in the market (Anderson et al. 1993; 2000; Mazumdar 

1993; Monroe 1990; Ulaga 2003; Ulaga & Chacour 2001; Ulaga & Eggert 2006; Woodruff 

& Gardial 1996; Zeithaml 1988).  

 

Customers perceive benefits from an offering through sacrifices related to monetary or non-

monetary investments to use the acquired offering according to the customers' needs 

(Woodruff 1997, 141). Prior (2013) stated that such non-monetary elements as social actions 

and emotions are important factors of customer-perceived value in the B2B environment. 

Other scholars emphasized that customer-perceived value is defined by customers and their 

judgments of an offering and the overall results of value it creates (Macdonald, 

Kleinaltenkamp & Wilson 2016; Zeithaml et al. 2020). Customers perceive quantitative 

benefits in the form of increased revenue, improved production efficiency, cost, and risk 

reduction. In contrast, qualitative benefits are related to customer relationships, ease of doing 

business, industry experience, simplicity of offering's use, enhanced brand image, and other 

emotional benefits (Hinterhuber 2017; Keränen & Jalkala 2013; 2014; Lapierre 2000; Terho 

2012).  

 

In the industrial markets, customers have focused their attention on the environmental and 

social aspects when selecting an offering that could help improve their performance and 

accomplish their objectives (Patala et al. 2016). Sustainability and environmental image are 

considered drivers of a customer-perceived value as these factors highlight the suppliers' 

ability to enhance customers' environmental performance (Hänninen & Karjaluoto 2017, 

606). The cleantech sector combines environmental, social, and economic value in cleantech 

offerings (Saarenketo et al. 2018). Customers perceive such benefits as improved operational 

performance, productivity, or efficiency while reducing costs, resource utilization, energy 

consumption, waste, or pollution (Jalkala et al. 2014).  

 

In the industrial marketing literature, sustainability has been studied from the environmental 

perspective of how to reduce the environmental impacts of functions and assertively 
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demonstrate to external stakeholders that firms are fully dedicated to complying with 

environmental values (Fraj, Martínez & Matute, 2013; Sharma et al., 2010; Gupta et al., 

2014). Despite sustainability becoming a determinant factor on business customers' 

preferences and the way markets operate, relatively few studies have examined customer-

perceived value in the context of sustainability and environmental offerings (Patala et al. 

2016; Hänninen & Karjaluoto 2017). 

 

The study conducted by Prior (2013) suggested that the supplier's activities have an impact 

on how the customers perceive value from an offering. A few scholars also viewed the 

customer's role as a co-creator of value (Grönroos & Voima 2013; Lusch et al. 2007; Tuuli 

et al. 2007; Vargo & Lusch 2004), stating that the customer always determines value during 

the offering's use situation (Eggert et al. 2018; Macdonald et al. 2016). These insights are 

vital, particularly in terms of quantifying the offering's value, as value quantification requires 

the external interaction with the customer (Anderson et al. 1993; Anderson & Narus 2004; 

Töytäri et al. 2011, 500). Hinterhuber (2017) implies the importance of implementing value 

quantification in the industrial markets, as customers cannot always recognize the offering's 

value by themselves, even if they experience it and acknowledge its worth. From the 

supplier's standpoint, value quantification is a crucial communication tool in which the 

primary purpose is to create a statement for the offering's financial implication for the 

customer's value-in-use (Terho et al. 2012), yet most suppliers face difficulties with 

converting their unique selling proposition into quantified benefits (Hinterhuber & 

Snelgrove 2017).  

 

Previous research suggests that value is usually documented and quantified by firms with 

exceptional performance (Anderson et al., 2007; Anderson et al., 2008; Töytäri & Rajala, 

2015) using various software tools for documentation and quantification of benefits 

experienced by their customers (Jalkala et al. 2014). In turn, other studies indicated that 

industrial firms often face difficulties in obtaining skills and procedures needed to measure 

the value of solutions (Sawhney 2006; Sharma & Iyer 2011; Storbacka 2011). Only a few 

suppliers have developed the skills to quantify and document their offerings' value 

(Hinterhuber & Snelgrove 2017). Some suppliers even find it often misleading to quantify 

the economic benefits of their performance created to customers as there are also other 

factors indicating the result of their own work (Prohl & Kleinaltenkamp 2020). In terms of 
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sustainability offerings, environmental and social benefits should be quantified according to 

their applicable indicators and then converted into monetary terms to show the indirect value 

of these impacts to customers (Patala et al. 2016). However, when it comes to the cleantech 

sector, the potential customer value is often extended to the processes of the customer's 

customers as well as the processes of their stakeholders (Öberg et al. 2012), which makes it 

rather challenging to assess and communicate the value to potential customers and 

stakeholders (Keränen 2016; Nailer et al. 2018).  

 

Value quantification can be challenging to implement, especially from the supplier's side. 

Storbacka (2011) emphasizes the role of communication between supplier and customer 

during the value delivery and the accessibility to the same performance data for both parties. 

However, customers are reluctant to share confidential information with the supplier to 

quantify the received economic value from the offering (Prohl & Kleinaltenkamp 2020; 

Sakyi-Guinae & Holmlund 2018). It is also noteworthy that many cleantech firms operate at 

different stages, which is why value quantification of cleantech offerings remains one of the 

biggest challenges in the cleantech industry (Jalkala et al. 2014). Thus, the existent literature 

lacks evidence on the customer-perceived value of cleantech offerings in the industrial 

markets and the impact of offerings on customers' business performance, which shows a 

clear research gap to explore the topic further. 

 

 

1.4. Theoretical framework  

This study's theoretical framework, presented in Figure 1, describes, and illustrates the focus 

points of topics discussed in-depth in the theory chapter. This study's objectives and research 

questions are emphasized in the framework through the main concepts of customer-

perceived value and value quantification of cleantech offerings. 

  

Value is perceived subjectively and always determined by the recipient of the offering's 

benefits, which, in this case, is the customer (Vargo & Lusch 2016, 18). It is also important 

to note that value is experienced during or after using an offering, which results in customer-

perceived benefits that help customers achieve their goals (Macdonald, Kleinaltenkamp & 

Wilson 2016, 98). In the B2B field of the cleantech sector, such benefits can vary among 
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customers, and different methods and tools are used to quantify the perceived value of the 

supplier's offerings. The framework supports this study's goal: to better understand 

customer-perceived value among cleantech firms with complex cleantech offerings, 

particularly in the industrial markets. The aim is to explore what benefits customers receive 

specifically from using cleantech offerings, how their use helps improve their business 

operations, and how those improvements and other related benefits can be quantified. 

 

 

Figure 1. Theoretical framework and focus points of the study 

 

 

1.5. Definitions of the key concepts  

This section presents the definitions of the key concepts used in this study. Such concepts as 

cleantech, sustainability, customer-perceived value and value quantification are defined to 

help readers have a profound understanding of their meaning within the thesis. Some of the 

concepts are briefly presented, whereas others will be explained more broadly later through 

this study. 

 

Sustainability 

Sustainability is the action of keeping the environment safe for the future generation. It 

includes three components: environment, equity, and economy. Also known as “three pillars 

of sustainability” or “three E’s”, these components should be used in any decision-making 
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process to support sustainable development for the future. In a business context, 

sustainability is approached through the “triple bottom line,” which includes such 

components as people, planet, and profit. The latter should not be considered as the prime 

objective when practicing sustainable business. (Brinkmann 2016, 1)  

 

Sustainability can be achieved only when there is a tradeoff among all three components.  

One component cannot and should not be accomplished by sacrificing another. Instead, there 

should be a direct exchange of benefits between economic development and the environment 

or economic development and equity. (Portney 2015, 6) 

 

Cleantech  

Cleantech refers to cleaner technologies that provide solutions to energy efficiency and 

environmental-related issues (Cleantech Finland 2019). Such technologies can be presented 

in the form of a product, service, processes, or secured system that fosters the use of natural 

resources in a sustainable manner. Cleantech solutions take into account both economic and 

technological perspectives when maximizing the efficiency of material, water, and energy 

efficiency. The use of cleantech keeps air and water quality clean by reducing emissions 

released into the environment. (Sitra 2019)   

 

Cleaner technologies enhance productivity, operation performance or efficiency, while 

decreasing costs, recourses, and pollution. Examples of cleantech offerings are automation 

solutions that boost process efficiency and remote monitoring services integrated with them, 

industrial water treatment applications, energy-saving solutions, and renewable energy 

technologies.  (Jalkala et al. 2014) 

 

Customer-perceived value 

Customer-perceived value is a stage when a customer recognizes the received benefits of an 

offering, which surpasses the sacrifices and efforts a customer has given to the offering’s 

purchase and its consumption (Mazumdar 1993, 28). The concept is equivalent to “customer 

value,” which emphasizes the customer’s perspective and outcome of using the offering. 

Customer value discovers the difference between customer’s desired value and customer’s 

total sacrifices, reflecting the customer’s motives, both tangible and intangible, for 

purchasing the offing (Töytäri et al. 2011, 494). 
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Offering carries a value only if a customer uses it. This process is also known as the concept 

of “value-in-use”. Value can be co-created by customers when they acquire, use, monitor, 

and manage the offering. (Buttle & Maklan 2015, 157). Value-in-use is all customer-

perceived consequences emerging from an offering that enables customers to achieve their 

objectives and purposes (Macdonald et al. 2016, 98).  

 

In this thesis, customer value represents the concept that includes a trade-off between the 

benefits and expenses involved in an exchange among B2B firms. These benefits and 

expenses can be considered both in financial and non-financial terms such as enhanced 

financial performance, improved production process, or increased trust, brand image, 

simplicity of use, which in the exchange, decreases time, effort and energy expended. 

(Keränen & Jalkala 2013,1309)  

 

In the cleantech context, customer value is referred to as the benefits perceived from the 

characteristics of cleantech offerings and their use. Other relevant factors fostering customer 

value in the cleantech industry are the price of cleantech offerings and total cost spent on 

their usage, resulting in increased revenue or lowered costs. (Ministry of Economic Affairs 

and Employment 2017, 29) Also, cleantech offerings deliver customer value by maximizing 

material, water, and energy efficiency from economic and technological standpoints while 

reducing waste and pollution (Sitra 2020). 

 

Value quantification 

The purpose of value quantification is to calculate the overall amount of quantitative and 

qualitative benefits customers receive from using a firm's offerings. Quantitative benefits 

are mainly referred to as monetary value, while qualitative benefits are related to process 

and performance value that enable customers to reach their objectives efficiently. 

(Hinterhuber & Liozu 2015, 16-17)  

 

In the industrial markets, value quantification allows firms to quantify their offerings' 

monetary and non-monetary value. This, in turn, helps them understand the offerings' value 

perceived by customers and improve the quality of the delivered value (Storbacka 2011, 

706). Value quantification is a part of the value creation process. It needs to be implemented 
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because customers cannot always recognize the value of the offering by themselves, even if 

they experience it and acknowledge its worth. (Hinterhuber 2017, 164) 

 

 

1.6. Research methodology and case company selection  

Qualitative research is a selected method to conduct this research as it is implemented 

through a case study.  Qualitative research aims to study a specific phenomenon, collect 

data, and gain a fundamental understanding of how and why the related situations and 

interactions occur (Cooper & Schindler 2014, 146). The qualitative research method also 

provides answers to questions that begin with the word "what" (Kananen 2011, 37).  

 

Based on the characteristics mentioned earlier, the selected research method applies to a case 

study approach. The case chosen for this research is a customer-perceived value from 

sustainability offerings of a small Finnish cleantech company, which is studied through the 

research questions. The objective is to understand what kind of value customers perceive 

from the case company's offerings, how the perceived value improves their business 

operations, and how the perceived value and improvements are quantified from the 

customers' perspective. The case company provides ultrasonic technology solutions to clean 

fouling and other industrial dirt from the industrial equipment. The case company's business 

operations and challenges are further explained in chapter 3. 

 

The primary data collection method used in this research is semi-structured interviews 

conducted with the case company's current customers. The semi-structured interview 

approach allows to have a more explanatory discussion regarding valuable topics related to 

this research and, at the same time, enables interviewees to share their ideas and experiences 

from using the purchased offerings (Cooper & Schindler 2014, 657). There will be nine 

customer interviews conducted as face-to-face, telephone, or online interviews. The 

interview questions will be divided into the following topic areas; perceived customer value, 

value-in-use, sustainability, and financial aspects of offerings and customer's support and 

communication preferences. The interviews will be carried out with one participant from 

each customer company. The participants are managers who operate in business and 

manufacturing departments. Some of them were in charge of purchasing the case company's 
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offerings, while other interviewees use the offerings daily and therefore are able to share 

technical details. All participants will be asked the same questions.  

 

In this research, literature is used for secondary data to support data collection for the case 

company. Previously discovered theories and guidelines will be used to help the case 

company have a more profound understanding of customer-perceived value. 

 

 

1.7. Delimitations 

In the theoretical context, the main focus of this thesis covers customer value and its 

perception from customers' perspectives in the B2B field of industrial companies. As 

customer value is a broad concept, certain related aspects, and terms, such as value-based 

selling and value co-creation, are excluded from this research. This is because their use could 

complicate the flow of research and deliver insufficient results for the research questions. 

Therefore, the topic of this thesis is narrowed to solely customer-perceived value as the aim 

is to examine how customer value is perceived among customer companies of specific 

industries.  

 

This research will be limited to the current customer firms operating in domestic and foreign 

markets and industries such as oil and gas, food and beverages, energy and heat, and 

electronic and steel manufacturing industries. Firms of selected industries are continuously 

growing and looking for new technological solutions to improve their daily operations, 

production process, cost, and energy efficiency. The case company's offerings are not an 

exception as, at the moment, there are no other service providers with similar offerings in 

the market. The uniqueness of such offerings and their features give more purpose to 

research customer-perceived value among firms in these industries. Also, customer firms 

have significant industrial challenges with fouling and examining the topic from customers' 

perspectives. It would enable firms with complex technological offerings to discover new 

methods of providing customer value more effectively in the future while emphasizing the 

sustainability aspects of their technology.  

 



   19 

The vital factor to be noted is that the selected customer companies use the case company's 

offerings at different stages. Some companies have several months of experience, whereas 

others have used the offerings for a significantly shorter time. Additionally, there are a few 

industries considered in this research. Therefore, the differences in the experience across 

these industries may result in diverse customer perspectives on the value perceived from the 

offering and its quantification methods. Thus, this thesis's results can be applied only to 

specific industries and firms with particular experience using technology offerings for 

industrial cleaning purposes. 

 

 

1.8. Structure of the study  

This study is comprised of five chapters. The introduction chapter describes the background 

of the study, research questions and objectives, and the theoretical framework. The literature 

review is presented alongside with definitions of the key concepts used in the study. The 

chapter also provides an overview of the research method, information about the case 

company and the delimitations of this study.  

 

The second and third chapters cover the theoretical part of the study. The key concepts of 

customer-perceived value and value quantification are explored, focusing on their 

perception, specifically in the business-to-business (B2B) context of the cleantech industry.  

 

In the fourth chapter, the case company description is presented alongside the chosen 

research design and data collection method implemented in the study. Additionally, the 

reliability and validity of the study are explained. The fifth chapter is the empirical part of 

the study that includes the analyzes and discusses the research findings. The final chapter, 

the conclusion, summarizes the study, which condenses the main findings and emphasizes 

managerial implications and possible suggestions for future research. An overview of the 

structure of the study is presented in Table 1 below. 

 

 

 

 



   20 

Chapter Content 

1. Introduction 

 

Background of the study 

Objectives and research questions  

Literature review 

Key concepts 

Research method and case company 

Delimitations 

 

 

2. Customer-perceived value in 

the cleantech industry  

 

 

Customer-perceived value in the B2B market 

• Cleantech industry 

• Triple bottom line 

• Expected and perceived customer value 

Benefits and sacrifices 

Value-in-use 

 

 

3. Customer value quantification 

 

Value quantification  

Value quantification methods 

Value communication 

Value documentation 

Value quantification challenges 

 

 

4. Research design and methods 

 

 

Case company description 

Research design and data collection  

Reliability and validity 

 

 

5. Findings 

 

 

Empirical part of the study 

Summary of the main findings  

Answering the research questions 

 

 

6. Conclusion 

 

 

Summary of the research 

Theoretical contributions 

Managerial implications  

Suggestions for future research  

 

Table 1. Summary of the structure of the study  
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2. CUSTOMER-PERCEIVED VALUE IN THE CLEANTECH INDUSTRY 

 

Environmental crises, such as climate change, are among the most significant threats of our 

time. In the past few years, clean technologies have become an essential factor in introducing 

sustainability offerings that enabled cleantech firms to generate customer value in various 

ways. (Ministry of Economic Affairs and Employment 2017, 58) Customer value creation 

is the main objective of all business and marketing activity, especially in the B2B field 

(Anderson et al. 2009; Holbrook 1994, 22; Kumar & Reinartz 2016, 36). The importance of 

customer value and customer focus in business relationships has undoubtedly increased over 

the last decades, which has fostered the competition among supplier firms to deliver better 

value to customers (Egger & Ulaga 2002, 110). 

 

Environmental aspects have become a significant competitive advantage and considered a 

relevant purchasing criterion by customer firms in the industrial market. Moreover, 

customers perceive a significantly improved performance from offerings produced by 

sustainability suppliers (Whelan & Fink 2016). While the issues related to environmental 

technology were neglected in the past, today, the importance and benefits of cleaner 

technologies are intensively publicized among industrial firms. Although the wide 

acknowledgment of cleantech is a positive change, it has also created some confusion, as the 

concept’s meaning and credibility are often perceived differently. (LUT University 2020b) 

The same logic applies to the benefits perceived from cleantech offerings, as customer value 

is a subjective concept and therefore perceived differently by customers (Kortge & Okonkwo 

1993, 135; Soman & N-Marandi 2010, 32; Woodruff 1997, 140). 

 

 

2.1. Customer-perceived value in the B2B market 

In the earlier literature, customer-perceived value is often defined as "a trade-off between 

benefits and sacrifices" that customers experience from the supplier's offerings (e.g., 

Anderson et al. 1993; 2008; Eggert & Ulaga 2002; Lappiere 200; Monroe 1990; Ravald & 

Grönroos 1996). The sacrifices are mostly referred to the customer's monetary expenses, 

whereas customer-perceived benefits are considered as a set of physical attributes, service 

attributes, and technical support available in a specific use situation as well as other attributes 
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that meet the customer's needs, while taking into account the other available options of the 

supplier's offering (Eggert & Ulaga 2002, 109-110; Hinterhuber 2017, 164; Kumar & 

Reinartz 2016, 37). The difference between benefits and sacrifices and how they are 

perceived in the cleantech industry are discussed more in detail in chapter 2.2.  

 

Customer-perceived value emphasizes the usage situation, and the term is originated from 

the customers' perspective, rather than the suppliers' estimations (Grönroos 2008, 299; 

Chang & Dibb 2012, 13). Vargo and Lusch (2016, 18) noted that value is always peculiarly 

and phenomenologically determined by the party that receives most benefits from an 

offering. Thus, value is co-created and determined by the customer not only during the 

offering's usage but also at any time in the customer relationship with the supplier (Eggert 

et al. 2018, 82; Lusch et al. 2007; Macdonald et al. 2016, 98). 

 

From the supplier's perspective, environmental image is one of the main factors developing 

a customer-perceived value, thereby representing the results of the supplier's focus on the 

offering's sustainability-oriented enhancements and interacting with both economic and 

environmental benefits (Hänninen & Karjaluoto 2017, 606). However, other scholars stated 

that the quality and goal-based theory concepts are also one of the main drivers of customer-

perceived value (e.g., Macdonald 2011; Macdonald et al. 2016; Woodruff 1995; 1997). 

Quality is often believed to enhance the offerings' traits and help customers solve their 

business problems. In customer value, quality is defined as the perceived greatness or pre-

eminence of an offering. In turn, the goal-based theory implies that value is perceived from 

using the offering, which results either helps or impedes achieving the customer's goals and 

intentions. (Macdonald et al. 2016, 97; Woodruff 1995, 142)  

 

According to Macdonald et al. (2011), the goal-based concept of customer value can be 

perceived in the industrial environment, including the cleantech industry. However, due to 

its subjectivity, customers perceive value differently, meaning that many may also have 

different goals in terms of the offering's use. These goals range from higher to lower level, 

in which higher-level goals are also known as "abstract goals", whereas lower-level is 

referred to as "concrete goals". For example, a manufacturing manager's abstract goal can 

be related to overall equipment efficiency, with the concrete goal being effective 

communication and rapid response times for reparation. (Macdonald et al. 2016, 97) 
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2.1.1. Cleantech industry   

In the past few years, clean technologies have become one of the main priorities in the 

development of technology and society, as environmental know-how has become a 

competitive factor. The business community, and investors in particular, have already 

embraced the use of the term cleantech around the world. (Sitra 2007, 9) Although cleantech 

is often referred to an industry, it cannot be directly defined as a specific industry or as a 

clearly limited set of industries. However, cleantech can be considered as a category of eight 

different industries (see Picture 1), including clean energy, energy efficiency transport, air 

quality and agriculture. (Saarenketo et al. 2018, 9) In this study, the terms cleantech industry 

is used to describe all categories of cleantech sector shown below in Picture 1. 

 

 

Figure 2. Categories of cleantech sector (Saarenketo et al. 2018, 8).  
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Cleantech is recognized as an important sector in enabling economic growth in the 21st 

century. Cleantech is formed of various offerings, including products, services and systems 

that helps customer to develop their operational performance, productivity or efficiency. At 

the same time, cleantech offerings are considered as a facilitator in lowering the costs, energy 

usage, inputs, waste or emissions. (LUT University 2020a) Cleantech not only improves the 

environmental wellbeing, but also enhances industrial competitiveness, employment 

opportunities and the trade balance. Cleantech companies range from small start-ups to large 

multinational firms. (Kangas et al. 2015, 6) 

 

Cleantech offerings bring added value to the customers, while helping them to reduce 

adverse environmental impacts, either directly or through the value chain. Examples include 

clean industrial processes, renewable energy sources, energy efficiency, material efficiency, 

material recycling, environmental measurements, and waste management, water 

management, air protection, and soil remediation technologies. (Sitra 2007, 9) Customer can 

perceive value from the cleantech offerings’ traits and price (i.e., cost as a whole), and the 

precise benefits of use resulting in improvements in revenue or reduced costs in energy and 

maintenance. Value can also be created through replacing, sharing and optimizing material 

cycles. (Ministry of Economic Affairs and Employment 2017, 58) 

 

 

2.1.2. Triple bottom line 

Formed initially by John Elkington in 1994, the triple bottom line refers to economic, 

environmental, and social aspects of sustainable business, in which the supplier should have 

the skills and ability to measure, document, and report the benefits perceived by customers 

and stakeholders from all three bottom lines (see Figure 3). The concept points out the 

fundamental quality of sustainability as it allows the supplier firms to quantify their 

operations' impact on society. (Elkington 2018; Savitz & Weber 2006, 12-13) 
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Figure 3. The Triple Bottom Line (Savitz & Weber 2020, 13).  

 

 

The triple bottom line was created as an accounting framework to measure firms’ ROI on all 

dimensions. Today, the triple bottom line is also known as the “3P’s”, which refers to people, 

planet, and profit. The framework is supplier-driven and used by many businesses to 

emphasize their sustainability objectives and assess the delivered customer value and their 

impacts from economic, environmental, and social standpoints. (Slaper & Hall 2011, 8)  

 

As seen in Figure 3, the economic dimension relates to profit, which takes into account both 

positive and negative impacts firms have on the economy, including generated sales and 

created employment. The environmental dimension focuses on the planet and indicates the 

changes in the supplier firm’s environment, including air and water quality, the total amount 

of carbon footprint reduced, natural resources, and harmful chemicals. This dimension is the 

most considered and calculated by the cleantech suppliers as it indicates the direct impacts 

the offering has on the customer’s operation. In turn, the social dimension can be challenging 

to assess from the customer’s aspect as it implies people and the impacts firms’ activities 

have on their employees, customers, and other important stakeholders. (Forbes 2019; Slaper 

& Hall 2011, 4) 

 

As the aspects of the triple bottom line are directly linked to the cleantech industry, they are 

also included in this study’s customer interview questions, aiming to explore customer-
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perceived benefits of sustainability offerings and how they are quantified from economic, 

environmental, and social perspectives. 

 

 

2.1.3. Expected and perceived customer value  

Customer value can be categorized as either desired or perceived value. The first 

classification is defined as customers’ desires concerning an offering in a particular use 

situation in which customers aim to achieve their goals (Flint et al. 1997, 168-169). Both 

concepts are not mutual, yet they complete each other and may overlap in some cases, as 

shown in Figure 4 (Töytäri et al. 2011, 494). 

 

 

Figure 4. Customer desired and perceived value (Töytäri et al. 2011, 494). 

 

 

According to Plinke and Wilkinson (2015), customers create value expectations based on 

their preferences and goals while also considering their capabilities and resources. 

Customers have desires and expectations towards the offerings, which are generally reflected 

through customers’ value guiding their behavior and decision-making process (Flint, 

Woodruff & Gardial 1997, 169-170). The same principle applies to the B2B environment as 

well. Thus, customer firms build certain expectations on the perceived benefits and invested 

costs included in a value exchange with the supplier. (Eggert et al. 2019, 2)  
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The desired value is formed of customers’ needs for specific details that can be quantified, 

including the offering’s performance and its results achieved from the offering’s use 

situation. Therefore, the desired customer value allows customers to develop perceptions of 

the offering’s overall performance during its usage based on which customers can evaluate 

and compare the desired attributes to the actually received benefits. (Woodruff 1997, 143) 

 

 

2.2. Benefits and sacrifices  

Perceived customer value of an offering is a combination of different benefits expected or 

experienced by the customer, which also includes unintended consequences that comes with 

them. Benefits and unintended consequences are the outcomes of purchasing the offering, 

and they may be obtained directly or indirectly and realized promptly or after a long-term 

period. Benefits are recognized and experienced through the attributes of an offering. 

(Kumar & Reinartz 2016, 37) Sacrifices are all the monetary and non-monetary costs 

customer spends on the supplier’s offering, including maintaining a relationship with the 

supplier. Non-monetary costs refer to the time and efforts spent by the customer to acquire 

the offerings or create a relation with the supplier. (Lapierre 2000, 123) 

 

There are two forms of customer value. The first one emphasizes the quantitative benefits 

that customers receive as increasing revenue and other monetary savings. In contrast, the 

second form focuses on the qualitative benefits referred to as customer relationship, ease of 

doing business, industry experience, emotional benefits, and other process benefits. 

(Hinterhuber 2017, 164) In the cleantech industry, energy efficiency is one of the critical 

benefits perceived by customers, in which the required amount of energy is reduced to 

deliver the same or higher level to the customer in a way that is efficient from the economic 

standpoint (EPA 2018, 4).  Cleantech offerings provide economic benefits to customers and 

society by lowering total electricity demand, saving energy and operating costs, and 

enhancing electricity generated from sustainable and efficient sources. In the context of 

cleantech energy efficiency, these are primary benefits, which are vital and quantifiable for 

the most part as they are mainly cost-related and can be achieved in both long and short 

periods. Secondary benefits are indirect or intangible benefits such as increased trust, 

enhanced brand image, ease of doing business, and other process benefits. These benefits 
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are also referred to as qualitative benefits, which are more challenging to quantify, and 

therefore, they are not highly emphasized or calculated as often as the primary benefits. 

(EPA 2018, 7-8) The purpose of value quantification and its implementation in the cleantech 

sector are described further in chapter 3.  

 

Competitive advantage is another form of customer-perceived benefits. Suppliers that 

deliver excellent customer value to their customers have a better chance to stand out from 

the competitors that offer similar, if not the same, offerings, which, in turn, helps the 

suppliers establish a long-lasting competitive advantage (Eggert & Ulaga 2002, 110). 

Besides, suppliers that are able to demonstrate in concrete terms the value of the 

environmental, social and economic benefits of their offerings to customers are in a stronger 

competitive position in the industrial market (Promaint 2020). In turn, customers experience 

a competitive advantage from the offering when it helps enhance the customer’s own market 

position (Macdonald 2017, 102). In terms of cleantech, the use of sustainability offerings 

emphasizes the impacts of environmental and social benefits on the customers’ public image 

and reduced environmental risks (Saarenketo et al. 2018, 37). 

 

 

2.3. Value-in-use 

Value perception is strongly associated with the use of offerings. Reuter (1986) introduced 

the concept of “usage value”, which stands for the value that emerged from the offering’s 

performance in specific customer use. In the context of industrial offerings, “use value” is 

predominantly taken into account by the value analysts. Therefore, the recognition of value 

is based more on the offering’s performance and credibility rather than its current value, 

which factors are related to the offering’s image, outlooks, cost value, or exchange value. 

(Reuter 1986, 79) Later, it was found that customers experience value and benefits from an 

offering during its usage and at any time in the customer relationship with the supplier 

(Macdonald et al. 2016, 98; Terho et al. 2012, 180). This concept of usage value became 

known as value-in-use, which refers to all benefits perceived by customers as a result of 

using the offering that enables customers to achieve their goals and other related factors that 

are essential for their business performance (Macdonald et al. 2016, 98; Sakyi-Gyinae & 

Holmlund 2018, 37).  
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As mentioned earlier, customer value is a subjective concept. The same insight applies to 

value-in-use, which means that benefits from the offering are perceived differently by 

different individuals in the customer’s organization. (Macdonald et al. 2016, 98; Vargo & 

Lusch 2016) The value of an offering generally emerges and becomes more substantial and 

through its use. When customers have used and consumed the offering, the received value 

is no longer dependent on perceptions and presumptions, yet it can be analyzed, measured, 

and quantified. The benefits occurring and the value experienced to develop an existence of 

their own. (Töytäri et al. 2011, 494) In the business markets, both suppliers and customers 

typically have a similar perspective for creating expectations on the value, benefits, and costs 

of the mutual exchange. As a result, a set of exchange ratios is formed, which presents the 

expected value to the customer and supplier. (Eggert et al. 2019, 2)  

 

The value of promised offering features offered by the supplier to the customer within a 

value proposition is called expected value-in-use. It refers to the customer’s estimation of 

the perceived benefits generated from an offering that matches the customer’s preferences 

regarding costs the customer is willing to invest. (Kumar & Reinartz 2016, 37) In the B2B 

markets, the expected value-in-use is related to the financial value of the offering’s technical, 

economic, and social benefit for the costs paid by the customer (Anderson & Naurus 1988, 

55). In the context of cleantech offerings, it means that customers have certain expectations 

on whether the offering is able to help them achieve their monetary and environmental 

objectives such as increasing profits, energy efficiency, cost, and fuel savings. Experienced 

value-in-use is the value perceived if the expected value of the supplier’s or customer’s 

objectives is realized due to using the offering (Macdonald et al. 2011, 673).  

 

While the expected and experienced value-in-use applies to both the customer and supplier, 

the literature generally emphasizes the experienced value as a concept focused on the 

customer’s perspective (e.g., Grönroos & Voima 2013; Vargo & Lusch 2004). However, the 

supplier’s role is to show commitment to the customer and verify the value created after the 

offering has been purchased and used by the customer (Prohl & Kleinaltenkamp 2020, 3). 

The supplier is also responsible for the value-in-use monitoring and management, which 

includes all the activities from the supplier’s side related to identifying and reporting the 

value-in-use, both expected and experienced (Macdonald et al. 2016, 107). This process 
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resembles the concept of value verification, which, according to Storbacka (2011), includes 

various supplier capabilities and activities required to verify and report the creation process 

of the planned value and document that the value has been delivered successfully. Prohl and 

Kleinaltenkamp (2020, 15) imply that the operations of value-in-use management and value 

quantification are interrelated as both are used by the suppliers to calculate and report the 

created value of their offering. The concept of value quantification and its realization in the 

cleantech sector is explained further in the next chapter. 
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3. CUSTOMER VALUE QUANTIFICATION IN THE CLEANTECH INDUSTRY 

 

In today's business environment, customers have increased expectations in the efficiency 

and functionality of an offering. They want to see the concrete results on how the selected 

offering can improve their process and performance. Firms should, therefore, quantify the 

economic, environmental, and social benefits of their offerings delivered to and perceived 

by customers. (Patala et al. 2016, 2) Value quantification is calculating the business impacts 

of the supplier's offering to the customer in monetary terms. The process can include various 

details and be implemented at different levels, depending on the offering in question and the 

customer's situation. (Kaario et al. 2003, 94;174).  

 

Value quantification is an influential sales tool and essential skill in industrial markets, 

enabling business managers to analyze how much value is already created and needs to be 

created for the customers. It helps managers understand the impact of their offering and the 

value it brings to customers. The purpose of quantifying value is to show that the supplier 

understands the customer's business, its industry, and current processes (Kaario et al. 2003, 

96; Soman & N-Marandi 2010, 31)  

 

 

3.1. Value quantification  

Value quantification capability is vital for both the supplier and the customer. The term refers 

to the managers' ability to convert quantitative and qualitative customer benefits into one 

monetary value associating total customer benefits received. Customer value should be 

quantified, as customers cannot always recognize the offering's value by themselves, even if 

they experience it and acknowledge its worth. (Hinterhuber 2017, 164) Value quantification 

is often based on various assumptions of business impact figures. Depending on the 

customer's case, the overall value calculations must not be presented precisely on the last 

decimal. (Kaario et al. 2003, 97) However, the quantification of environmental and social 

benefits of sustainability offerings and sustainability-related activities should be 

implemented according to proper indicators to show value to broader society. Besides, these 

benefits should be converted into monetary terms to show the customer the indirect value of 

these impacts. (Patala et al. 2016, 10)  
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The suppliers often quantify customer value during the process of creating and 

communicating a value proposition of a complex offering based on the customer's 

objectives. However, most suppliers lack accurate value quantification implementation and 

sufficient evidence that the promised value has been realized. (Prohl & Kleinaltenkamp 

2020, 10-14) While the supplier's attention to the customer's operation is crucial, customers 

also have a vital role in the quantification process of the achieved value. Furthermore, 

building a functional relationship with customers helps suppliers to implement value 

quantification more effectively and discover the benefits perceived from the offering 

(Hinterhuber 2017, 167).  

 

As the offering's value is always co-created and determined by the customer (Vargo & Lusch 

2004, 7), value quantification should be done repetitively with the engagement from the 

customer side (Anderson et al. 1993, 7). Customers' role is to share an update of the current 

situation, confirm the estimated calculations, and provide their own insights on the offering's 

business impacts. Customers should, therefore, be involved in the process of value 

quantification as much as possible. (Kaario et al. 2003, 97) The supplier firms can better 

understand customer value when the monetary benefits of a firm's offerings are quantified, 

yet, from the customer firm's perspective (Wouters 2010, 1101). Moreover, quantifying the 

business impact helps firms have a closer relationship with customers and thereby become 

part of their strategic agenda (Storbacka 2011, 706).  

 

In the cleantech industry, value quantification is mainly focused on the direct monetary 

benefits perceived from the offerings, such as energy efficiency, productivity, savings in 

operational and maintenance costs (EPA 2018, 7-8). The direct and indirect value of 

cleantech offerings can be challenging to quantify mostly due to insufficient customer data 

and the supplier's quantification capabilities to document the benefits (Hinterhuber & 

Snelgrove 2017, 40; Kaario et al. 2003, 104). Also, suppliers too often tend to believe that 

only economic benefits matter in the value quantification process, thereby underestimating 

their offering's value potential from the sustainability standpoint. Cleantech suppliers need 

to understand the value potential as their competitive position in the market is firmly based 

on the environmental and social benefits. (Saarenketo et al. 2018, 40)  
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The statistical quantification of cleantech offerings related to environmental businesses 

requires constant development. For example, in the European Union and Organization for 

Economic Co-operation and Development (OECD), the defining key factors are emission 

control, cleantech offerings, sustainable production, and resource conversation. (Sitra 2007, 

9) The suppliers can quantify their environmental benefits more systematically by including 

offering-related services such as maintenance and value quantification procedures to verify 

the value creation of the offerings' life cycle (Saarenketo et al. 2018, 37). The direct 

economic impacts perceived from the offering can be evaluated by dividing the monetary 

value through the mechanism of the European Emission Trading System (EU ETS), which 

determines the production of a specific cost per ton of CO2 emissions (Patala et al. 2016, 7). 

 

 

3.2. Value quantification methods  

In most cases, value quantification requires specific tools. Otherwise, the lack of 

quantification tools can cause managers confusion about whether their offerings and efforts 

to enhance customer value have genuinely been accomplished. (Soman & N-Marandi 2010, 

31) A simple version of the value quantification model can be created by selecting the 

offering's features as a starting point for calculations from the supplier's perspective. Once 

the features are listed, the next part is the evaluation of the offering's qualitative and 

quantitative benefits to the customer. The final step includes calculating the financial 

consequences of these benefits to the customer. (Kaario et al. 2014, 104)  

 

As mentioned in the previous sub-chapter, value quantification is known as an effective sales 

method. Quantifying the offering's value can sometimes be challenging for the suppliers 

because customers are hesitant about disclosing their financial and other performance-

related data. However, the suppliers can use business impact examples to collect 

benchmarking information about the general costs in the customer's own or similar 

industries. The supplier can also use such information to identify opportunities that help 

improve the customer's business process. The benchmarking information can state, for 

example, that the supplier's offering is able to improve the customer's production efficiency 

by 15% while reducing costs by 20%. (Kaario et al. 2014, 104)  
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The quantification method mentioned above is supplier-driven and mostly used when selling 

the offering to the customer or during business discussions, once the offering has been used 

by the customer (Hinterhuber & Snelgrove 2017, 41-42). Moreover, the examples of 

business impacts may vary according to the customer's situation and its industry. In the 

cleantech sector, the critical business impact examples are often related to material and 

energy efficiency, improved quality process, reduced maintenance costs, increased 

profitability, and less direct or indirect environmental impacts (Sitra 2007, 9-11). From the 

supplier's side, the environmental benefits can also be determined through a case-by-case 

life cycle assessment (LCA), highlighting the impact of diverse offerings on customer 

processes both during and after the use. LCA tools provide supplier firms with information 

that can be utilized to develop their offerings. At the same time, customers learn insights on 

how the purchased offering can be used in the most efficient way possible to reach their 

objectives, whether monetary or environmental or both. (Jalkala et al. 2014, 15) 

 

Large leading firms use systematic value quantification, such as SAP or IBM, to quantify 

various customer benefits and communicate the delivered value to customers, often in the 

form of achieved cost savings or increased sales. Like other quantification methods, this one 

requires supplier firms to understand how their offerings affect the customers' business. 

(Promaint 2020) The same value quantification requirement applies to the firms operating 

in the cleantech sector. To better understand this subject, the following paragraphs provide 

examples of different value quantification methods used by Finnish global cleantech firms 

to quantify their offerings financial and environmental impacts.  

 

Kemira is a Finnish global chemistry company that implements sustainability evaluation 

throughout the New Product Development (NPD). With the NPD process, the company is 

able to evaluate the environmental, social, and economic impacts of any new offering and 

compare the insights with the existing ones provided by competitors. The NPD projects are 

implemented successfully if the results show improvements in sustainability and business 

benefits at each decision-making stage to confirm the project's continuation, thereby leading 

to the offering launch. The company is also engaged in the "E3plus" Energy Efficiency 

Enhancement program, which allows the company to monitor, calculate and reduce the 

energy use of each manufacturing facility, especially those that consume energy the most. 

The consumed energy is calculated as kWh per ton of the offering. Kemira uses its own 
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Energy Efficiency Index that indicates the ratio of energy consumption of the implemented 

customer projects based on which the improvements and achieved energy savings are 

quantified. Due to the use of this method, the company was able to quantify energy savings, 

which resulted in 23,327 MWh with overall cost savings of 0.7 million euros in 2019. 

(Kemira 2019, 18; 37) 

 

Neste is a Finnish sustainable technology company and the world's biggest renewable diesel 

producer purified from waste. The company has also been ranked in the Global 100 list as 

the third most sustainable corporation globally. (Neste 2020) Neste's key indicators to 

quantify its offering services' environmental impact are mainly focused on energy 

consumption, greenhouse gas emissions (GHG), water withdrawal, and the use of non-

renewable resources. The company collects performance data from its refineries, terminals, 

and time-charted ships based on which the impacts and savings are quantified. The data of 

greenhouse emissions are divided into three scopes, which are analyzed and based on 

specific standards. The first scope includes the data calculated from the company's in-house 

laboratory while also taking into account the emission-related details compliant with the fuel 

categorization provided by the public authority Statistics Finland. The second scope focuses 

on indirect procurement of heat production, steam, and electricity, divided into the market 

and location-based emissions. The final emission scope is quantified according to the GHG 

protocol's corporate standards and is based on Neste's internal sources, such as sales and 

supply data, as well as publicly available information that can be accessed through 

Renewable Energy Directive, for instance. The quantification of the water withdrawal 

volumes is implemented by Neste's own calculations or based on the invoicing. The 

calculations are made from the basis of the refinery or terminal-specific data based on 

sampling or continuous measuring. (Neste Annual Report 2019, 68) 

 

Among other sustainability suppliers, Metso Outotec delivers value for the customers in the 

mining, metal and chemical industries. The company collects environmental data through 

its health and safety reporting software. The data of each location is manually collected to 

Microsoft Excel spreadsheets and copied into an "SAP Business Object Business Intelligent" 

platform. After that, the data is analyzed and integrated into an individual file, making the 

calculation process easier. Environmental-related performance data is usually collected from 

Metso Outotec's largest business departments to use energy, water, recycled waste, and 
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landfill waste. In 2017, the company acquired a new platform for managing and calculating 

industrial data, which indicated significant changes in the baseline for some of its 

environmental targets. These changes, therefore, required Metso Outotec to implement a 

recalculation of some environmental indices for 2015 as there were relevant changes that 

occurred in the general validity of the data over the past two years. (Metso Outotec 2020a)  

 

Based on the collected data and calculations, Metso Outotec quantified the financial impact 

of emissions in 6.2. million tons CO2, which customers were able to avoid every year by 

using the company's seven technology offerings in 2017. The results indicate that Metso 

Outotec's technology offering helped customers generate 22% less CO2 emissions compared 

to the industry baseline. (Metso Outotec 2020b) The CO2 emissions are calculated from the 

general use of the company's seven most relevant offerings. The calculated insights are 

merged with production data, after which the calculations are compared with emissions from 

similar offerings in the market. In 2019, the company's customers avoided CO2 emissions 

worth 6.6 million tons of CO2 equivalent. According to the company's statement, the 

quantification method and figures have been confirmed by a third-party auditor. (Metso 

Outotec 2020c) 

 

Some companies, including Kemira and Wärtsilä, use the Net Promoter Score (NPS) 

program to measure customers' experience and their perception of the supplier. In the 

cleantech context, companies provide innovative and sustainable technology offerings to 

solve environmental challenges. The NPS is vital in assessing the customer value of 

cleantech offerings as the program provides insights into how well such offerings align with 

customer needs and expectations. It also helps measure the extent to which customer firms 

perceive cleantech offerings as significant in terms of their environmental impacts, cost-

efficiency, and overall benefits gained from the customer relationship.  

 

The NPS is calculated based on customers' answers to presented questions, marked on a 

scale 0-10 in which zero scores for "not likely" and ten equals "extremely likely". Based on 

their response, customers are divided into three groups: promoters (score 9-10), passives 

(score 7-8), detractors (score 0-6). The NPS index is generated by subtracting the percentage 

of detractors from promoters' rate, which can fluctuate from a low of 100 to a very high 100. 

(Net Promoter 2020) Wärtsilä is a Finnish smart technology provider for marine and energy 
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markets. The company emphasizes its customers' needs by using the Net Promoter Score 

method to collect customers' feedback and analyze their perception of the company's 

offerings, implemented projects, and the installation procedure. The feedback is collected 

during interactions with the company's customers at different events or other activities. The 

overall results are analyzed every month, enabling the company to understand the customers' 

operational environments better and learn what works well and what requires improvements 

and developments in its operations and offerings. (Wärtsilä 2020)  

  

 

3.3. Value communication  

Environmental and social factors of value are of particular importance as supplier firms are 

expected to communicate their offerings’ customer value to many stakeholders who care 

about environmental and social aspects (Patala et al. 2016, 7). Moreover, cleantech supplier 

firms are able to differentiate themselves from competitors strongly and gain more 

legitimacy and explore entirely new business opportunities by understanding and 

communicating their sustainable value propositions as well as how their offerings create, 

enhance or maintain economic, environmental, and social wellbeing. Suppose the expected 

benefits and other impacts are more intangible or challenging to quantify. In that case, the 

cleantech firms may find different approaches to communicate their offering's value 

potential by providing simplified or symbolic evidence on the impacts the offering has on 

the customers' business and society. (Saarenketo et al. 2018, 39-40)  

 

Life cycle assessment (LCA) is one of the commonly used methods to determine the 

supplier's offering's environmental impacts as it provides a starting point for implementing 

many other methods, including value communication. Based on the determined impacts, the 

suppliers are able to communicate the offering's sustainability value to customers through 

green marketing activities, for example, which enhances awareness of eco-design product 

decisions and thereby measuring the harmful impacts caused to the environment. (Patala et 

al. 2016, 3) In the context of cleantech and sustainability offerings, the offering's benefits 

can be demonstrated financially or through environmental certifications and other equivalent 

licenses, which are vital communication tools often used by supplier firms to communicate 

the customer value of their offerings to a larger audience and enhance the credibility of their 
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activities (Promaint 2020). For example, in the global mining industry, such firms as BHO 

Billiton may communicate their value through licensing. A similar approach is used in the 

chemical and forest industry by such a firm as Dow Chemical, which communicates the key 

benefits of its offering being low carbon and water footprints. (Saarenketo et al. 2018, 39) 

Other examples in the cleantech industry include BASF, one of the world's largest and most 

global chemical suppliers, has used a "Value-to-Society" scorecard since 2013 to identify 

and quantify value and the economic, environmental, and social impacts of a firm's value 

chain and customer industries, in both monetary and non-monetary terms (BASF 2017, 1). 

 

The examples mentioned earlier show that the value potential can be assessed and quantified 

by creating business cases to address sustainable and societal issues and observe if the cost 

reductions and expected value and benefits or other improvements could be enhanced 

further. When the expected value is not tangible, as in Dow Chemical’s case, the potential 

value could be communicated through qualitative or symbolic evidence of the possible 

effects on both business and society. The process ultimately involves making intangible 

benefits more perceptible and tangible through eco-labels or social certificates, for instance. 

(Keränen 2017, 4-5) 

 

The ISO 1400 standard is one of the most favored certifications that allow suppliers to 

manage and improve their environmental performance while following the ISO 1400 

guidelines for the environmental systems related use (ISO 2020). Another standard licensing 

among industrial sustainability offerings is Best Available Techniques (BAT) that states that 

the technology offerings consume significantly fewer material resources in the industry, 

which involves the assessment of emission released and consumption of such resources as 

energy efficiency and waste reduced (Ympäristö 2020). In addition to communicating the 

offering's intangible benefits, these communication methods help suppliers identify potential 

and systemic risks. However, instead of emphasizing the offerings' potential benefits solely, 

the supplier firms could also highlight potential business risks or external costs critical to 

the supplier and customer's business or ecosystem. (Saarenketo et al. 2018, 39) 

 

A sustainability report is a general approach for suppliers to communicate the value of their 

offerings. Firms or organizations publish the report annually, including the information 

about the economic, environmental, and social impacts caused by their daily operations. 
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Firms can use sustainability reports to quantify, understand and communicate their 

economic, environmental, and social performance. It is also an important platform for firms 

to share the sustainability performance and impacts of their offerings. Both positive and 

negative impacts and financial and non-financial factors are considered in the reporting, 

which, in turn, supports transparency of the firms' activities, including risks and 

opportunities they go through. (GRI Sustainability Reporting 2020) Suppliers can also 

communicate the value of their offerings to customer verbally through value equations or in 

written through value case histories which are documented materials that present the cost 

savings or benefits received by customers from using the supplier’s offering (Anderson & 

Narus 1998, 59).  

 

 

3.4. Value documentation 

Value documentation is the key method to identify and quantify customer value, which 

suppliers should actively handle (Jalkala et al. 2014, 17). The value documents comprise 

detailed and comprehensive information that enhances a firm's assurance in estimating the 

cost savings, incremental profits, and the potential value customers will receive. The value 

documentation process requires close co-operation with customers' managers to determine 

what attributes will be taken into account and how they will be tracked. (Anderson et al. 

2006, 97-98) This approach also allows the suppliers to consider customer needs and 

usability of the offerings while making technological developments in a real business 

environment (Jalkala et al. 2014, 4). 

 

The benefits can be documented to customers by firstly identifying and verifying the 

potential of the offering, which can be done, for example, by conducting the lifecycle 

assessment and analyzing total lifecycle revenue of environmental impacts the offering 

brought to the customer. The method is mostly used by suppliers operating in the cleantech 

sector. When assessing the technology offering's benefits, the supplier should be well aware 

of the customer's process and document the changes that occurred as a result of using the 

offering. (LUT University 2020c)  
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Once the offering's benefits are quantified, it is essential for the supplier to document the 

value realized for the customer. The documentation should be done precisely and actively 

during a significantly long period to be able to analyze the gained results. Quantifying the 

realized value enables the supplier to learn more about the offering's benefits and improve 

the certainty in further quantification processes while also creating new reference cases to 

be utilized in the sales activities. (Töytäri et al. 2011, 500) 

 

The realization of value potential, in the long run, refers to the realization of the promised 

value potential after the customer has used the offering. Customers acknowledge the 

perceived benefits from the offering only after it has been learned to be used optimally. From 

the supplier standpoint, value assessment meetings and service agreements related to the 

offering's life cycle enable the supplier to monitor how the customer value and benefits are 

realized on the customer's site. (Jalkala et al. 2014, 17) The supplier should also 

communicate the value equations to the customer in words, which requires presenting 

numerical functions on how to estimate differences in functionality or performance between 

a supplier's offering and the most optimal option (Sakyi-Gyinae & Holmlund 2018, 38).  

 

Value documentation is the common method used by firms with the best practices in 

customer value, such as SAP (Value Management Program), Oracle (Insight Program), and 

SKF (Documented Solutions Program), to systematically document the benefits experienced 

by their customers (Jalkala et al. 2014, 4).  In the cleantech sector, the value documentation 

is mainly focused on the offering's qualitative benefits such as improvements in productivity 

and energy efficiency and reducing costs in the customer's operational and maintenance 

activities (EPA 2018, 7-8). As mentioned in sub-chapter 2.4, most cleantech firms use 

various software tools and databases to collect and quantify the offering's performance on 

the supplier and customer sides. The software tools help the suppliers create value 

calculators, which are electronic documents that include accurately calculated data that 

presents the potential benefits the customers will receive from the supplier's offering (Sakyi-

Gyinae & Holmlund 2018, 38). 

 

In the cleantech industry, the documented information of customer-perceived value can be 

used to create case stories to emphasize the cleantech supplier's successful collaboration with 

the customer companies. Customers' feedback helps the suppliers expand their expertise and 
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develop their solutions to meet the market and customers' needs better. (Jalkala et al. 2014, 

4) Value case histories, also known as case references, are officially recorded documents 

that indicate how much costs were saved or what kind of value was added for customers 

after using the supplier's offering. This approach is suitable for business, which involves 

active transactions, yet it is often used for more complex services. Besides, using both value 

calculations and case references allow suppliers to discover other value-related benefits such 

as technical, social, and emotional benefits, for instance. (Sakyi-Gyinae & Holmlund 2018, 

38) 

 

The cleantech suppliers have often limited accessibility to the customer's data related to the 

offering's performance, due to which value documentation lacks valuable information on the 

specific benefits perceived by the customer (LUT University 2020c). If there is no possibility 

to document the customer value of all offerings, the suppliers should focus on identifying 

the most critical key deliveries strategy-wise and thereby precisely documenting the realized 

customer value and benefits. (Jalkala et al. 2014, 17) If the expected customer benefits and 

cost savings are relatively precise, cleantech firms can quantify the value potential of the 

offering by creating business cases that indicate the environmental and social issues. This 

strategy aims to monetize the expected benefits and other precise improvements through the 

offerings provided to the customers. (Saarenketo et al. 2018, 39) 

 

 

3.5. Value quantification challenges  

Value quantification is challenging to implement in the cleantech industry for a few reasons. 

The lack of relevant information, particularly from the customer's side, makes it difficult for 

the suppliers to evaluate and quantify the value and benefits customers receive from using 

the offering (Hinterhuber & Snelgrove 2017, 40). Business customers rarely disclose details 

on the benefits and improvements received from the offerings, as the information is usually 

confidential and protected by additional agreements (Sakyi-Guinae & Holmlund 2018, 37).  

 

Customers are often indecisive about providing the supplier with their financial data unless 

they are confident that sharing such information will benefit both parties. Moreover, it 

requires the supplier to have an adequate level of trust with the customer to have the 
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customer disclosing the internal financial insights, which enables implementing more 

accurate value quantification. (Kaario et al. 2003, 97-104). On the other hand, in many cases, 

customers do not provide valuable information regarding the offering's performance, not 

because they are not allowed to, but simply because they are not sure about the critical facts 

or have limited access to the performance-related information (Hinterhuber & Snelgrove 

2017, 40).  

 

The second most common challenge in quantifying customer-perceived value and benefits 

is the lack of detailed value documentation or any documentation (LUT University 2020c). 

Industrial suppliers often face difficulties in developing the skills required for the offering's 

value quantification, and only a few of them have improved their approach to quantifying 

and document value (Hinterhuber & Snelgrove 2017, 25; Keränen & Jalkala 2013, 1307). 

Many supplier firms consider themselves customer-oriented based on their own aspects 

about the offering's efficiency when, in fact, there is a lack of sufficient research on the 

customer behavior and their experiences with using the offering (Sakyi-Gyinae & Holmlund 

2018, 37). Thus, the credibility of cleantech offerings has become somewhat questionable 

as supplier firms themselves estimate the share of cleantech in their revenues (Tekniikka & 

Talous 2014).  

 

The timing is also important when implementing value quantification. Most suppliers tend 

to quantify the offering's customer value when creating a value proposition, but not during 

the customer's own value-creating process when the real customer value is created. As a 

result, the supplier may have not enough information about the offering's performance, 

which, in turn, exacerbates the value quantification process. However, some suppliers find 

it misleading to quantify the economic benefits of their performance created to customers as 

there are also other factors indicating the result of their work. (Grönroos 2011; Prohl & 

Kleinaltenkamp 2020, 6-14) In the case of sustainability and cleantech offerings, the 

potential customer value is often extended to the processes of the customer's own customer 

as well as the processes of their stakeholders, which makes it rather challenging to quantify 

and communicate the value to potential customers and stakeholders (Saarenketo et al. 2018, 

37).  
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Most industrial firms tend to consider only the offering's direct economic benefits, whereas 

environmental and social benefits are often seen as difficult to communicate and quantify 

(Promaint 2020). Although the value can be quantified based on its technical performance, 

the offering's social benefits are difficult to quantify, especially in financial terms, as those 

benefits are often considered intangible value. Consequently, it can be challenging for the 

sustainability suppliers to certify their offering's total customer value. (LUT University 

2020d) 
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4. RESEARCH DESIGN AND METHODS 

 

This chapter presents the chosen design and methods for this study. As a case study approach 

is used in this research, the chapter begins with a description of the case company, following 

by explaining the used data collection methods and finalizing it with an overview of this 

study's reliability and validity.   

 

 

4.1. Case company description  

A Finnish cleantech company was selected for this study. Founded in 2016, the company 

operates in a B2B market and provides high ultrasound technology cleaning solutions that 

help industrial companies eliminate dirt from industrial equipment without disassembly or 

production stoppages. The company's offerings have a strong emphasis on sustainability. 

The provided solution enables industrial customers to improve their cleaning process and 

significantly decrease expenses spent on the production process. The offerings allow 

customer companies to continue their production without shutting down their factories for 

cleaning purposes. Also, no chemicals are used in the cleaning process, and the company 

aims to encourage its customers to choose more sustainable cleaning options instead of the 

available solutions such as chemical and mechanical cleaning, for example. 

 

The customer portfolio comprises mainly large and international industrial organizations that 

seek more sustainable technology solutions for their cleaning process that can also be applied 

to their sustainability principles. The case company's cleaning solutions can be utilized in 

multiple industries, including oil and gas, pulp and paper, food and beverages, energy and 

hear, marine and water, and steel and manufacturing industries. The company operates in 

Finland's capital area and has recently done its first overseas expansion to the US market, 

where the technology solution is in high demand. Currently, there are no other technology 

providers that offer similar solutions, which is an excellent source of competitive advantage 

for the case company. There are, of course, other industrial cleaning options available. Still, 

most of them are either using chemicals or required to stop production during the cleaning 

process, which is usually considered a rather expensive option for industrial customers. 

Moreover, such factors as sustainability and clean technology are not emphasized in the 

alternative cleaning offerings provided by other suppliers. 
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The effect of ultrasound technology has been prominent for decades in the context of 

industrial cleaning methods. The purpose and credibility of the ultrasound technology 

solutions are known among industrial managers, which eases such offerings' selling process. 

In this case, the company's problem is to rely solely on its presumptions of the offering's 

value delivered to the customers. The company needs to consider customers' perspectives 

on the perceived value and to be able to fulfill their value expectations and develop a long-

term relationship with customers.  

 

The second challenge is related to measuring the received value from offerings and 

evaluating how it helps customers achieve their goals and what kind of impacts the offering 

has on customers' business performance, particularly in terms of monetary and sustainability 

aspects. Although the company has established its internal structures, the teams are relatively 

small and cannot focus on every aspect of customer value quantification and assessment. 

The company's view on customer value can often be relatively narrow. Demonstrating 

concrete evidence on the customer-perceived value in the field of the production process and 

business performance would help the case company first recognize the value of their offering 

and then be able to communicate and deliver it better to both current and potential customers. 

 

 

4.2. Research design  

The meaning of research design is to create an objective of how the research questions will 

be implemented, including planning methods for data collection and analysis (Saunders, 

Lewis & Thornhill 2015, 162). The chosen research approach for this study is qualitative 

research, as it is generally used to establish and define the phenomenon. It also allows the 

researcher to understand the importance and core of the phenomenon, supporting this study's 

objectives (Kananen 2011, 41). In addition to in-depth understanding and comprehensive 

exploration, qualitative research has a more flexible and adaptive nature that allows 

researchers to adjust their approach based on emerging findings. For example, if unexpected 

insights occur during the case study, they could be explored further rather than being limited 

to strict research design. Using the case study approach in qualitative research can help 

uncover complex relationships among the questions of the perceived customer value and 
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benefits from cleantech offerings, how they impact business processes, and how these 

improvements can be quantified. Thus, capturing these aspects solely through quantitative 

methods and without the case study might not be implementable. 

 

The research type used in this study is exploratory. It applies to the studies that aim to explore 

or clarify an understanding of an issue or phenomenon (Saunders, Lewis & Thornhill 2015, 

174). Since the research questions involve exploring perceptions, improvements and 

quantification methods, the exploratory approach is suitable for qualitative research, A case 

study is one of the most common methods used in exploratory qualitative research. Using 

the case study approach enables researchers to understand the topic's context and gain 

different perspectives on the phenomenon experienced in the same environment. (Cooper & 

Schindler 2014, 130;166) A case study enables examining the selected research questions 

within the context of actual business case examples, thereby conducting an in-depth 

investigation of a group or organization. This is vital, particularly when exploring how 

perceived customer value and other benefits impact business processes. The contextual 

information collected from the case study can help reveal details from interactions with 

interviewed parties that might not be attainable in quantitative or experimental approaches, 

for instance. Considering this thesis's research questions and themes, the case study research 

provides a detailed analysis of the investigated factors and thus enables drawing broader 

conclusions. 

 

According to Saunders et al. (2015, 175), the most general way to conduct exploratory 

research is through the literature retrieval and conducting in-depth individual interviews with 

the subject's experts. In this study, the data is collected in a qualitative form through literature 

and semi-structured interviews. The design of a qualitative research method is created to 

provide the researcher with answers on the process (how) and meaning (why) of things 

occurring as they do (Cooper & Schindler 2014, 144). Kananen (2011, 37) also explains that 

such a qualitative research method is used to receive answers to questions that begin with 

the word "what". The main objective of this study is to determine what kind of benefits 

customers perceive from cleantech offerings, following the sub-questions of how the 

perceived benefits improve customers' business processes and how these improvements can 

be quantified. 
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4.3. Data collection  

In qualitative research, an interview is one of the preferable data collection methods 

implemented through a set of questions related to the topic of the study (Kananen 2011, 48). 

Compared to other forms of data collection, interviewing is considered more beneficial due 

to its flexibility in regulating the interview situation and the order of interview questions. An 

interview is often chosen as it gives interviewees space to discuss the topic more broadly 

and share new insights. It is a beneficial method because it allows the interviewer to repeat 

the question or use additional questions and explain the terminology, which helps 

participants provide more clarified answers and avoid possible misunderstandings. The 

interviewees are also allowed to communicate more about themselves, openly present their 

perspectives and suggestions for improvement. (Hirsijärvi, Remes & Sajavaara 1997, 200) 

 

Interviews can be conducted face-to-face, by phone or online communication tools. The first 

alternative gives the benefit of recording and paying attention to the interviewee’s behavior, 

both verbal and non-verbal. However, face-to-face interviews are not always the easiest to 

implement due to participants’ geographic location or work schedule-related matters. 

Therefore, phone and online interviews are seen as more optimal interview methods as they 

enable conducting more interviews effectively within a shorter time frame. (Cooper & 

Schindler 2014, 153) In this study, most interviewees were located in different countries, 

which is why conducting interviews by phone or online, was an optimal option. 

 

Interviews can be divided into three methods: structured interviews, semi-structured 

interviews, and unstructured interviews, also known as in-depth interviews (Saunders, Lewis 

& Thornhill 2015, 390). In structured interviews, the interviewer maintains neutrality and 

follows a detailed plan which requires presenting questions in a specific order. In 

unstructured interviews, the interview plan is modified for each participant, and it does not 

include particular questions or order of topics to be discussed. (Cooper & Schindler 2014, 

153) 

 

In this study, the data collection was implemented through semi-structured one-on-one 

interviews, which questions can be found in the attachments. The semi-structured interviews 
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generally include a list of topics and possibly sub-questions to be discussed with the 

participants. However, the use of key questions and their order may range depending on the 

conversation flow in each interview. All interview questions of this study were open 

questions that begin with such words as “what”, “how” or “why”. Using open questions 

helps the interviewer encourage participants to present a comprehensive and developmental 

response that can emphasize certain perspectives and include factual details. The chosen 

interview method allows the interviewer to ask additional questions to explore the research 

objectives given the circumstances of a specific organization. (Saunders, Lewis & Thornhill 

2015, 391; 408) 

 

The interview plan started with planning interview questions and topics in advance, after 

which the interviewees from customer companies were selected and contacted. The 

interview questions were sent to the participants before the interview to get acquainted with 

the questions and the main concepts. The concepts and their definitions were explained to 

the interviewees during the interview. The follow-up questions were also presented in all 

interviews, which helped the participants better understand them. This method allowed them 

to share more detailed information about the discussed topic.  

 

The interviews were conducted one-on-one with managers from 9 industrial companies 

during the period of 20.02. – 31.03.2020. Purposive sampling was used in selecting the 

interviewees based on specific criteria such, including how closely each interviewee was 

working with the case company’s offering and being involved either in the business 

operations (e.g., sales and purchasing, project management, researcher, etc.) or working 

physically in the same environment with the offering (e.g., manufacturing, maintenance, 

etc.). Years of experience in their current role at their respective companies was also a vital 

factor as it enabled interviewees to share broader insights on the offering’s use and even 

compare it to other technologies used in previous years.  

 

The information about the interviewed companies is presented below in Table 2. The 

interviews lasted from 22 to 49 minutes and were implemented mainly by phone or online 

with Skype. The interviewees are managers of 9 companies from different industries, 

including food, oil and gas, energy, and heat, marine and water, pulp and paper, and 

electronic and steel manufacturing industries. 
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Customer 

company 

 

 

Industry 

Position in the 

company 

Years  

in the 

company 

 

Length of  

co-

operation  

Interview 

method 

 

Interview 

length 

A oil and gas 
Development 

Manager 
6 years 2 years phone 

34 min 

53 sec 

B food 
Manufacturing 

manager 

29 years 

11 

months 

1 year 9 

months 
phone 

39 min 

08 sec 

C 
electronic 

manufacturing 

Research 

Scientist 

3 years 6 

months 

1 year 6 

months 
Skype 

49 min 

22 sec 

D food industry 
Project 

Manager 

10 years 

2 months 

1 year 2 

months 
phone 

44 min 

56 sec 

E 
energy and 

heat 

Maintenance 

Manager 
25 years 3 years Skype 

30 min 

31 sec 

F 
marine and 

water 

Product 

Manager 
4 years 

1 year 3 

moths 
Skype 

25 min 

19 sec 

G 
steel 

manufacturing 

Engineer Team 

Leader 

3 years 8 

months 
2 years Skype 

47 min 

16 sec 

H 
pulp and 

paper 

Maintenance 

Development 

Manager 

4 years 8 

months 

3 years 4 

months 
Skype 

22 min 

35 sec 

I 
energy and 

heat 

Maintenance 

Manager 

5 years 6 

moths 

2 years 2 

months 
phone 

27 min 

51 sec 

 

Table 2. The interviewed case company’s customers 

 

 

The interviewees' information and their length of co-operation with the case company are 

listed below in Table 3. The interviewed managers have considerable working experience as 

the length of their current roles varies from 4 to 29 years. As mentioned in chapter 1, each 

customer is at different stages of using the case company's offerings. Therefore, the customer 

companies' co-operation period with the supplier should be taken into account when 

analyzing the results of this study.  
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4.4. Data analysis 

Hirsijärvi et al. (1997, 218) describe that the data analysis in a qualitative study is along the 

way of the research process and not only at one stage. The data is collected during different 

stages and often in parallel by using various methods, such as interviews and observations 

and notes taken during the interview. The data processing and analysis take place once the 

interviews are conducted, and data is collected. (Hirsijärvi, Remes & Sajavaara 1997, 218).  

 

In the researching process, new concepts and theories are developed through microanalysis 

and a careful interpretation of data (Strauss 1998, 71). In qualitative research interviews, the 

interview discussions are usually recorded and transcribed into a text format (Saunders, 

Lewis & Thornhill 2015, 572). According to Kananen (2011, 57), the three most common 

data transcription techniques are as follows: 

 

1)    word for word  

2)    standard language 

3)    propositional 

 

The first transcription method is considered the most accurate because it allows the 

interviewers to transcribe the interviewee’s tone of voice, expressions, and gestures. 

Nonetheless, such a precise approach is mostly used in specific cases. The second technique 

focuses on transcribing the interviewee’s dialect into standard language, which is not 

interpreted word for word. In propositional transcription, the interviewer concentrates on 

emphasizing only the core messages and observations. (Kananen 2011, 57) 

 

This study uses the standard language data transcription method. In some of the conducted 

interviews, the participants used casual jargon, especially when describing an issue or 

perspective related to industrial cleaning or production. The chosen transcription method 

helped to translate the used terms and specific words into a standard language without 

changing the meaning of the interviewee's answers. All customer interviews were audio-

recorded with the mobile recording software tool and iterated into a text, resulting in 33 
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pages of transcripts. However, the filler words and discussion breaks were not taken into 

account in the transcriptions as they were not seen relevant in analyzing results. 

  

This study's data analysis was implemented by a content analysis, which is a general analysis 

method in qualitative research. The purpose of content analysis is to analyze the collected 

interview material objectively and systematically. The method enables analyzing a set of 

information in a transparent, coherent, and replicable manner. (Saunders, Lewis & Thornhill 

2015, 608-609) The content analysis begins with selecting the observations that are relevant 

and related to the research question. Subsequently, the analyzing process is carried out by 

placing the selected data into separate categories, based on which the conclusions are drawn. 

(Cooper & Schindler 2014, 386-387) In this study, data analysis begun by categorizing the 

gathered information based on different themes as follows:  

 

1) Expected customer value and benefits  

2) Perceived value, benefits, and improvements 

3) Business impacts  

4) Little to no improvements  

5) Unfulfilled objectives and value expectations 

6) Value quantification methods 

7) Supplier’s involvement 

8) Value quantification challenges  

9) Lack of value quantification and its reasons  

 

The numerical order of the abovementioned themes was then used as codes to navigate 

through the data and select the content that most applied to each topic while considering 

their relevance to research questions. Coding is the method used to categorize the data. The 

responses are divided into a limited number of categories using numbers or other forms of 

indications to highlight the interview answers. (Cooper & Schindler 2014, 379) A code can 

be a word or a brief phrase that can also be abbreviated if necessary. A code is used to 

emphasize the meaning of an indication or summary. A unit of data can be presented, for 

example, in a sentence, the number of words, or even a paragraph. The size of a unit data 

varies depending on its meaning. (Saunders, Lewis & Thornhill 2015, 580) 
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To answer the research questions accurately, most paragraphs were marked to the code 

highlighting the most crucial theme and providing a broader perspective on the issues that 

could be potentially studied in the future. Using sections of the interviewees’ answers 

allowed the researcher to understand the purpose of each theme and, through content 

analysis, provide coherent results, emphasizing different experiences and insights. As 

customer value is perceived subjectively, the comments under codes were used to compare 

interviewees’ perspectives and draw a conclusion. 

 

  

4.5. Reliability and validity  

Reliability and validity are valid factors that should be taken into account when evaluating 

the quality of the research (Kananen 2011, 143). Although researches are designed to avoid 

error, every research uses a different approach due to which the reliability and validity of the 

results may vary (Hirsijärvi, Remes & Sajavaara 1997, 226).  

 

Reliability refers to the consistency and repeatability of the study. If the same study is 

conducted multiple times, the researcher would find the same results, claims, and 

interpretations as in the previous ones. (Kananen 2011, 66). Validity refers to the study's 

accuracy and the suitability of the measures used in analyzing the results (Saunders, Lewis 

& Thornhill 2015, 202) It shows that the researcher has used the right information to research 

the phenomenon (Kananen 2011, 68). 

 

The reliability of qualitative research can be enhanced by the researcher's detailed 

description of the data collection and how the study was implemented (Hirsijärvi, Remes & 

Sajavaara 1997, 228). A threat of participant error and bias arises if the interview's timing is 

planned poorly or if the interviewer or interviewee lacks sufficient preparation for the 

interview (Saunders, Lewis & Thornhill 2015, 202-203). In this study, the participant error 

was reduced by reserving an hour for each customer interview, which gave the participants 

enough time to answer interview questions at their own pace. The interviews lasted from 30 

to 40 minutes, and having extra time allowed the interviewees to share additional insights 

about using the case company's offerings and ideas for improvement. 
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All the interviewees were informed about the study and its objectives, and the confidentiality 

of the topics discussed. Based on these factors, the interviewees agreed to have the 

interviews recorded to collect and analyze data. The interview questions were determined 

beforehand according to the research questions and topics that this study aims to discover. 

To enhance this study's reliability, the interviews were transcribed on the same day or within 

the next two days after the interview. This approach also allowed the researcher to ensure 

that specific technical terms mentioned during the interviews were understood correctly. 

  

To avoid researcher bias, this study does not use any subjective views of the researcher. 

Thus, it has no impact on the data analysis or how the case company's customers perceive 

the value of cleantech offerings. The researcher error was mitigated by carefully selecting 

interview questions, and the researcher was well prepared for the interviews. 
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5. FINDINGS 

 

This chapter covers the results of the empirical study. The findings were made by using 

content analysis and coding to categorize data related to this study’s research questions.  

 

The first sub-chapter covers the results of the main research question about customer-

perceived benefits from cleantech offerings. It also discusses expected benefits and 

objectives, perceived value and technological improvements, and desired objectives and 

value that were not fulfilled during the use of the supplier’s cleantech offerings. The 

following sub-chapter answers the second sub-question regarding the impacts of the 

perceived benefits on customers’ business processes. Compared to the previous sub-chapter, 

the second one focuses more in detail on the perceived value from environmental and 

economic standpoints, including the importance of sustainability, calculated payback time, 

or lack thereof. The final sub-chapter presents the findings of the third research sub-question 

assessing the quantification of perceived benefits from cleantech offerings, which details 

value quantification challenges encountered, and methods used by the customers. 

 

 

5.1. Perceived benefits of cleantech offerings   

 

This chapter presents the findings that will answer the main research question about the 

benefits customers perceive from cleantech offerings which was brought up in the 

interviews. The findings also include interviewees’ aspects on both expected and perceived 

benefits as well as challenges that were encountered during the use of case company’s 

cleantech offering. The performance-related business impacts perceived by customers will 

be further explained in the subchapter 5.2. 

 

MQ1: What kind of value business customers perceive from cleantech offerings? 

  

5.1.1. Expected benefits and objectives of cleantech offerings 

When discussing the cleantech offering in the context of industrial cleaning, most 

interviewees were aware of the ultrasound cleaning and its potential benefits prior to 
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selecting the supplier’s offerings. The interviewees A, B, C, E and G described the use of 

ultrasound as a commonly known method in the industrial cleaning procedures, due to its 

ability to intensively clean industrial dirt, such as burn-on, from any equipment. The 

interviewees were also familiar with the offering’s technological aspects (interviewees A, 

B, E, G,), potential limitations equipment-wise (interviewees B, E, F, G) and legislative 

requirements related to the use the offerings correctly for industrial cleaning purposes 

(interviewee F).  

 

The most common benefits acknowledged by the interviewees were decreasing the 

maintenance time (interviewees A, B, H), increasing production time (interviewees A, B, D) 

intensifying the cleaning process (interviewees A, C, E, G), receiving a positive return on 

investment despite the fluctuation between cleaning seasons (interviewees B, E). These 

benefits were also considered as decisive factors for choosing the supplier’s offering as they 

supported the interviewees’ objectives.  

 

Despite the acknowledged benefits, the offering’s ability to provide effective results was 

questioned by the interviewees C, E and G. They found that the supplier is a relatively young 

and small-sized cleantech company that, at the time, was lacking reference cases from 

industries, such as electronic manufacturing and energy and heat, to support the supplier’s 

communicated customer value. Furthermore, the interviewee G stated that due to the supplier 

company’s young age, choosing its offering was seen more as a potential risk rather than a 

benefit, especially in the beginning. At that time, however, the interviewee G’s firm did not 

view the benefits of offering’s use from the financial or environmental perspectives and 

realized the offering’s advantages during its first usage. Thus, the interviewees C, E and G 

emphasized the importance of testing first the offering’s functionality in different cleaning 

situation and, based on the received results, draw a conclusion whether they should make a 

long-term investment in the offering.  

 

 

“There wasn’t any other solution for us. We couldn’t use chemicals because 

chemicals wouldn’t even do the work because it’s iron-oxide fouling and 

mechanical cleaning means that you would have needed to stop the production. 
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In that sense, it’s something totally unique that the supplier company provide and 

there’s no one else that can do the same.”  

- Interviewee E 

 

“Our company has utilizing ultrasound-based equipment in many different 

processes, especially in the steel manufacturing. So, we have been quite familiar 

with what ultrasound enables and also the limitation of ultrasound. We have a 

specific project where need to have a much higher power intensity from 

ultrasound device" 

- Interviewee G 

“So as much as you can avoid, you want to avoid all different structural changes. 

So basically, what was important for us was that there is a capability of doing the 

installation to existing applications to the systems that we have sold to our 

customers up to date. That was our biggest priority that we could provide our 

customers with the system that can be installed afterwards and doesn’t require 

any changes into their vessels or the internal structures of that.” 

- Interviewee F  

 

Most of the expected benefits were aligned with the interviewed customer’s objectives that 

mainly focused on technological aspects. While ultrasonic cleaning was already a known 

method in the industrial cleaning, the expectations for the interviewees C, D, F and G were 

particularly related to the functionality of the case company’s offering. The interviewees’ 

objective was to test the offering’s cleaning ability and provide their senior managers with 

documented evidence that the solution indeed works and is technologically compatible with 

their facility equipment without causing any significant limitations or unforeseen 

complications. Moreover, the interviewees B, C, D, F and G emphasized that they certainly 

acknowledged the potential challenges that could occur during the testing procedures and 

cleaning seasons. Nonetheless, such factors as the expertise of the case company’s personnel 

(interviewees C, E, F, G, I) and the offering’s ability to clean industrial dirt without the need 

to use chemical liquids or stopping the entire production process (interviewees A, B, D, H), 

were the most common value expectations which the interviewees believed would be 

achievable through the offering’s use.  
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Aside from the offering’s cleaning ability and functionality aspect, the interviewed 

customers were also interested in receiving value from other factors. For example, 

interviewee E mentioned that their company has previously used outsourced cleaning 

services from diverse suppliers, which required more effort to plan the co-operation 

activities and monitor the implementation of the cleaning procedures. The versatile expertise 

of the case company’s team reassured interviewee E’s selection of the supplier’s offering as 

the objective was to minimize precarious situations related to cleaning procedures while 

simplifying the planning process. Decreasing risks was also similarly highlighted by 

interviewee D which priorities focused on reducing customer complaints and getting 

completely rid of hidden particles in the end products. While the financial savings mentioned 

by most customer companies (interviewees A, C, E, G), other targets and expected benefits 

discussed during the interviews were achieving effectual cleaning results (interviewee A, C, 

H, I), using less mechanical cleaning and reducing maintenance breaks (interviewees A, B, 

D, H, I) as well as expanding production time (interviewees A, B, D). 

 

 

“Technology-specifically we were kind of optimists. We thought that this is going 

to come in and just clean everything magically. It didn’t… But it did clean more 

typical areas that we were not able to clean… I think our objective was to show 

mainly from the research side that this can be used to clean, and this is a more 

effective than our current cleaning process. In that aspect it was successful.” 

- Interviewee C  

 

“We saw the value in the supplier and that they already had the best expertise and 

experiences, when it comes to increase the power intensity with ultrasound system. 

So, we saw a clear value, especially in the human resource part of the supplier 

company. That they have the best brains, when it comes to ultrasound and physics 

in the whole world.”    

- Interviewee G 
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5.1.2. Customer-perceived value and benefits from cleantech offerings 

Two significant aspects stood out when analyzing the collected data with themes directly 

related to the customer-perceived value and benefits. The first one focuses on the case 

company-related details, including its market expertise in offering to help customer 

companies solve problems caused by industrial dirt across various sectors. The second aspect 

is related to customers’ different operation stages with the case company, which was often 

mentioned when discussing the perceived benefits and potential improvements. Therefore, 

the perceived benefits vary slightly among interviewed customers, and based on the revealed 

data, the different operation stages also significantly impact the customers’ value 

quantification. 

 

Based on the interviewees’ answers, the most common perceived benefits were related to 

the offering’s technological aspects and improvements in customers’ cleaning processes. 

Using the supplier’s offering helped customers achieve more effective and localized 

cleaning (interviewees C, E, F, H, I) and improved the efficiency of their equipment 

compared to the previously used methods and cleaning technology solutions. The collected 

data also revealed that at least four out of nine interviewees had documented visual and 

financial evidence of improvements, albeit not meeting their initial objectives. For example, 

customer A maintained a financial report indicating the offering’s return on investment to 

determine the continuation with the supplier. Customer B, in turn, focused more on the 

technological improvements from the visual aspect and was able to measure them through 

before and after images that indicated the effective cleaning results achieved with the 

offering’s use. Using the same approach in the lab environment, customer D described that 

the offering was able to remove the burnt fouling, which was not manageable before.   

 

When discussing the perceived technological improvements, particularly in cleaning, most 

interviewees considered one of the main benefits was learning more about their issues with 

different fouling types through the offering’s use. Interviewees B and I mentioned that they 

became aware of the existence and severity of industrial dirt in their equipment, which was 

unknown before the offering’s use. The learning experience helped both customers to 

educate about the issue and learn how to use the offering correctly and efficiently to tackle 

those challenges. According to Interviewee A, the offering has prolonged the opening of the 
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heat exchanger and the need for its washing. Interviewees C and E, in turn, noted the risks 

of breaking the equipment during the cleaning process had reduced, and so did the need for 

an external cleaning workforce, especially with chemical or mechanical cleaning methods. 

Such improvements made it easier for them to plan operations. Most interviewees also 

agreed that the offering was easy to use, and the assistance provided by the supplier was 

seen as a beneficial factor that facilitated customers’ production process.   

 

“I think, again, we were able to show that we can clean areas that were previously 

not cleanable and that was it. It was localized, but still clean. We were hoping for 

sustained clean, but we got localized clean areas that was just impossible to clean 

beforehand. so, I’d say that was the biggest benefit we got.” 

- Interviewee C 

 

“We were optimistic, and we already had a fouled district heat exchanger, and 

could be cleaned with that ultrasound without opening the exchanger, as it is 

always a four-weekday job to open and wash it by hand. We partially succeeded 

in that, meaning that it was not cleaned immediately. We opened the heat 

exchanger and cleaned it by hand, and after it was put back into the use with the 

heat exchanger, it was no longer getting fouled with the aid of ultrasound, so the 

surface does not catch any dirt. So, the solution did not work as a cleaning method, 

but as clean keeper it has worked very well.” 

- Interviewee I 

 

Although all interviewees experienced improvements from the offering in one way or 

another, some of them could not provide specific benefits due to operating in different stages 

with the case company. The same challenge came up when asking about financial benefits 

perceived from the offering. Most interviewees expressed being content with the 

documented results yet could not provide them due to operating at an early customer stage 

(interviewees B, F, G) or having limited access to other departments’ data (interviewees A, 

D). Interviewees E and H preferred not to disclose any financial figures regarding 

improvements as it was considered confidential information. The perceived economic 

benefits and quantified benefits are covered in chapters 5.2.2. and 5.3. 
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For example, in the case of interviewee G, the collaboration with the case company was 

determined more as a jointly developed partnership, in which customer G has been using the 

offering to develop the cleaning system and continue its usage with customers once it is 

commercially tested. The partnership was in the initial stage; therefore, interviewee G found 

it challenging to present concrete benefits yet stated that the supplier’s professionalism about 

the joint development was a “positive experience” and “up until now, the expectations were 

completely fulfilled”. The pioneer stage of the partnership was also mentioned by 

interviewee B, who emphasized the necessity of “getting a better data entry and start 

historical data” to analyze long-term benefits.  

 

Customers that have been working with the case company for a longer period (interviewees 

A, E, H, I) confirmed that their main objectives related to efficient cleaning and decreasing 

production stoppages were achieved, which was also why they decided to prolong their 

partnership with the supplier. Interviewee I emphasized that “offering did not work as a 

cleaning method but did an excellent job as a clean keeper”.  From the environmental 

standpoint, the case company’s offering helped customers A and E slightly decrease the use 

of detergent chemicals, improved energy efficiency, and reduced the number of washes as 

well as the need to open the industrial equipment. The most numerically precisely described 

perceived benefit was provided by interviewee H, as the offering helped to decrease the 

number of mechanical cleanings from 24 times to 1-2 times per year, which is a remarkable 

result. 

  

“If I put in terms of value, I would say it’s a quality improvement that comes first, 

so that we have less customer complaints and less hidden particles in the products. 

And the second one, money-wise savings, longer production time, less chemicals. 

I would say it’s quality and monetary benefits, knowing that it’s quite difficult to 

separate both, to be honest.” 

- Interviewee D 
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5.1.3. Unfulfilled benefits and objectives  

In the industrial environment, the perception of value and benefits occurs through a goal-

based theory, according to which customers’ objectives for the offerings’ use range from 

higher-level goals, also known as “abstract goals”, and to lower-level goals, which are 

referred to “concrete goals” (Macdonald et al. 2011; 2016, 97). As mentioned in the sub-

chapter 5.1.1., most interviewees were familiar with using ultrasound technology as a 

cleaning method and its potential benefits for industrial equipment before selecting the case 

company’s offering. Despite achieving significant improvements in the industrial cleaning 

aspect, the findings revealed that three out of nine customers experienced that the offering 

did not fulfill their initial objectives and expectations of what kind of benefits or customer 

value should have been realized from the offering’s use, both from financial and operational 

standpoints. The perceived economic benefits and impacts are discussed in more detail in 

the sub-chapter 5.2.2. 

 

Unfulfilled customer value and objectives were mainly related to the technological aspects 

yet lack of substantial economic benefits (interviewees A and D) was also mentioned as the 

main factor when discussing unachieved goals. While the offering proved interviewee C's 

objective by demonstrating its efficient functionality from the research side, the offering's 

ability to "clean everything completely" was not as successful as the initial expectation. 

Interviewee D also emphasized that ultrasound's efficiency was impactful in cleaning the 

burnt fouling, but only in small areas of approx. 10 centimeters. The progress was referred 

to as a "localized micro effect," which value was challenging to measure in comparison to 

the "macro-proven effects," meaning the economic value perceived from the offering. The 

latter objective was not achieved either, as according to interviewee D, the offering's use did 

not significantly improve the firm's financial performance, expand production time, or 

reduce the washing time.  

 

The prevention of burnt fouling was another unfulfilled value objective due to the supplier's 

testing methodology for the offering's use not being suitable for solving the customer 

company's complex case. Thus, as interviewee D stated, "only intermediate targets were 

achieved, but not the key targets". Other technologically specific issues were experienced 

by interviewee A, who described that the case company offering has not delivered anything 
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new aside from received benefits described in the previous sub-chapter. Moreover, the 

offering required maintenance in some cases and even caused additional work, which was 

not part of the agreement, but was handled professionally with the personnel’s assistance 

from the case company. Interviewee A also expected that opening and washing obstructing 

equipment would be not necessary with the case company’s offering, which, unfortunately, 

was unfulfilled and somewhat impeded the customer’s financial performance, which results 

were not disclosed by the interviewee. Other objective was focused on the environmental 

aspects. The initial aim was to decrease the need for cleaning and washing process, which 

remained the same and therefore, was not met during the offering’s use and partnership with 

the supplier.  

 

Compared to other customers, interviewee G had more unique circumstances in terms of 

partnership and the offering’s use, as the customer had a joint-development agreement with 

the supplier, in which the offering was used mainly in testing and combining their 

technologies. Interviewee G admitted that the customer company acknowledged its own 

abilities to achieve only particular objectives with the supplier’s offering while also 

expressing that there were difficulties in reassuring if the case company’s offering delivered 

the expected and measurable results at that partnership stage. However, despite the 

unfulfilled expectations and objectives, interviewees agreed that the perceived benefits from 

the offerings outweighed the drawbacks, which is why all nine customer companies have 

decided to continue working with the case company. 

 

 

“I think we did the upper eighties because of our pipe not being not round for the 

clamping that the supplier uses. We use a different dimple tube, so it was a 

challenge. That’s why we didn’t get the 100% result we wanted, but going 

forward, we are going to use it in a different facility, which has the round pipe 

and a better application for this clamping.” 

-  Interviewee B 

 

“Technology-specifically we were kind of optimists. We thought that this is going 

to come in and just clean everything magically. It didn’t… but it did clean more 
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typical areas that we were not able to clean. We expected this to work, it was kind 

of a new application, I think for the supplier. We were actually fairly tempered 

very well through… but we expected basically this to come and just magically 

clean everything and it didn’t… But we were in process, so we kind of knew that 

this is going to be a lot more difficult than just simply… it’s going to require some 

considerations.” 

- Interviewee C 

 

5.2. The business impacts of using cleantech offerings 

This chapter will answer the study’s second sub-question, which explores how the perceived 

benefits improve customers’ business processes from using the cleantech offerings. The 

findings provide a thorough overview of the economic and environmental benefits perceived 

by customers and the offering’s impacts on their business performance or lack thereof. 

Different stages of offering’s use among customers are also described further as the essential 

yet challenging point for identifying and quantifying the potential improvements. Quantified 

economic benefits, such as calculated payback time, are discussed in more detail in the sub-

chapter 5.3.1. 

 

SQ2: How the perceived value improves customers’ business processes? 

 

5.2.1. Different stages of using cleantech offerings  

Two significant factors were seen as challenges when assessing the collected data 

concerning perceived economic benefits. The first is about different customer and operation 

stages regarding the offering’s use. In contrast, the second was more about the customers’ 

partnership agreements with the case company and the lack of disclosed numerical results 

to determine the economic benefits perceived from the cleantech offering.  

 

The factors mentioned above are pivotal and thus were taken into account in evaluating this 

study’s findings. Due to the limited access to valuable customer performance data or lack 

thereof, it was difficult to identify or quantify how the offering improved customers’ 
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business processes from economic, environmental, and social aspects. Value quantification 

challenges of cleantech offerings are further discussed in the sub-chapter 5.3.2.  

 

As mentioned earlier, all customers interviewed for this study used the supplier’s offering at 

different stages. While some of them were able to achieve expected benefits or different 

remarkable value from the offering, other customers were either testing the offering in 

specific environments or did not have sufficient experience to showcase the offering’s 

outcome on their business or sustainability operations. As interviewee D pointed out: “From 

an innovative point of view, this solution is very interesting, but this does require much better 

reliability and results.” 

 

Compared to other participants, for instance, interviewee G has a joint development 

agreement with the supplier, in which the supplier’s offering and expertise are utilized in the 

development process of the offering’s system. While the system has been jointly developed, 

according to interviewee G, the offering’s system has not been tested in a real customer 

environment. Therefore, the lack of offering commercial use in the customer field makes it 

challenging to state the exact problem to be solved or estimate the perceived benefits from 

the customer’s perspective. 

 

  

5.2.2. Economic impacts  

All nine interviewees provided general details about improvements in their business 

operations, which did not include any financial figures due to confidentiality matters. For 

example, both interviewees E and H, were upfront about their confidentiality obligations not 

to disclose numerical factors related to the economic performance of their respective 

companies before the interview. Therefore, the economic impacts and potential 

improvements were discussed more in a descriptive rather than analytical fashion. 

 

Interviewee E described the offering as a “more cost-efficient way to keep the heat 

exchanger clean at all times” and that it has brought “a straightforward value” from the 

economic standpoint. The same interviewee also confirmed that the supplier had made 

estimated calculations, which showed a positive ROI from the offering’s long-term use. A 
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similar experience was counted by interviewee I, stating that the offering’s costs had been 

researched and that with its use, they don’t have to open the heat exchanger twice a year 

without any additional costs incurred.  

 

The offering’s payback time was the key element that determined the discussions related to 

the offering’s impact on customers’ business operations. The calculations were made 

primarily based on customers’ own assumptions. For example, the interviewee F estimated 

that the offering’s payback time “should be under 12 months” compared to the work that 

the supplier company has done. Interviewee I and D calculated their payback times based on 

own assumptions and without using any tools to monitor the results. Overall, the payback 

time is “approx. 2-3 years” for the interviewee I, while interviewee D's payback time was 

estimated to be “thousands of euros per hour, if the system is saturated”.  

 

Interviewee G, in turn, stated that the company used the cost-based calculation approach to 

analyze the payback time based on the data provided by their end-customers. Although these 

estimations developed interviewee G’s awareness about the number of reduced chemicals 

and increased production time, the concrete financial figures were not disclosed. The 

methods used to quantify perceived benefits and the offering’s payback time are further 

discussed in chapter 5.3. 

 

Varying perspectives were expressed on the lack of business impacts from interviewees A, 

B, E, and F. For example, both interviewees B and F acknowledged the ongoing work of the 

offering’s use and the need for further and improved historical data. Interviewee A stated 

dissatisfaction with the offering’s use results in additional costs but remains hopeful for 

future improvements. In contrast, interviewee E highlights the cost-efficiency implemented 

through the offering without revealing the numerical details. 

 

 

5.2.3. Environmental impacts   

The collected data revealed that customers had divided perspectives on the importance of 

sustainability in terms of selecting or stating the reason for choosing cleantech offerings. 

While interviewees B, C and I considered the environmental impacts as a valuable decision-



   66 

making criterion, others focused more on the offering’s overall functionality and the results 

it could deliver to their companies or end-users.  

 

Interviewee F was the only one that provided insights regarding the environmental impacts, 

stating that the customer company has gained approx. 20% improvements in the 

UVC intensity, although the offering did not directly improve their overall environmental 

performance related to ballast water treatment and the prevention of foreign species 

transfer. Interviewee A, in turn, highlighted that the supplier’s offering has slightly extended 

production time and reduced the need to open the equipment gear. Due to operating at a 

different stage compared to other customers, interviewee A also emphasized the necessity 

to calculate the long-term costs and benefits, including the energy consumption reduction 

and decreased use of detergent chemicals, which were not monitored or analyzed precisely 

during the offering’s use. However, interviewee A expressed optimism regarding the 

offering’s durability and repeated usage, thus implying the continuation of the partnership.  

 

Although some of the customers have used the supplier’s offering for a significantly longer 

time, some of them were also pondering if the used offering is the final and optimal solution 

for the firm to be used in the future. In addition, different operational stages were discussed 

in the context of environmental impacts and how challenging – or unusual for some 

customers – it was to calculate them. For example, both interviewees A and D confirmed 

that the financial performance and macro-level environmental benefits have not yet been 

realized and that the environmental improvements were explored based on the estimations. 

While the observed benefits were minor, according to interviewee D, the supplier’s offering 

has unique technology that presents a potential for greater benefits with a well-built and 

strategically planned business case. In contrast, interviewee G noted that the supplier’s 

offering is “slightly slower” yet “more effective and eco-friendlier,” as it also helped the 

customer company reduce chemical usage and overall cleaning time.   

 

 

 

5.3. Value quantification of perceived benefits   

This chapter will answer the study's third and final sub-question, which aims to determine 

how the perceived value and improvements can be quantified. The findings present an 
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extensive overview of the value quantification methods used with calculated payback as well 

as the challenges of quantifying customer-perceived benefits of cleantech offerings. 

 

SQ3: How can the perceived value and process improvements be quantified?  

 

5.3.1. Value quantification methods of cleantech offerings 

Value quantification of the supplier's offering made it more challenging for the interviewed 

customers than identifying and discussing its perceived benefits. Once again, operating at 

different customer stages was considered one of the critical obstacles for quantifying the 

perceived value. Only four of nine interviewees could provide estimated savings related to 

payback time calculation, whereas the rest preferred not to disclose the numerical 

information due to confidentiality reasons. Other impeding factors were the lack of suitable 

metrics for each customer case or the overall lack of value quantification methods. Value 

quantification challenges are discussed more in-depth in the next sub-chapter 5.3.2. 

 

Four out of nine interviewees (D, E, H, I) have confirmed that the offering's value was 

quantified and documented during its use. The other five interviewees (A, B, C, F, G) did 

not calculate the offering's value due to insufficient quantification methods. The same 

interviewees operated at different customer stages, and some were conducting trials. Thus, 

value quantification was not considered necessary at that point. However, the same 

interviewees admitted to calculating the offering's payback time, yet preferred not to disclose 

any financial figures, due to confidentiality matters. Moreover, interviewees B and C 

emphasized the importance of case references, which the supplier could have provided to 

showcase the results of previous customer projects implemented by different industries. 

 

“No, we haven’t calculated that. The reason is that this is just a process of developing 

methods and technology. Once we find the suitable solution, then of course, the 

payback time needs to be calculated, as long as it is agreed upon for the longer use. 

Now the use of solution has been a few months of test runs. We have been calculated 

them based on the separate offer on what benefits could be achieved with the use of 

solution and whether it is worthwhile for us to start testing it." 

- Interviewee A 
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“I would say that it’s still too early to know the benefits. We’re in the pioneer stages 

for both partnerships. Usually we, of course, would do some quantifications. Basically, 

it’s a process of documentation of the end-results, end-documentation, obviously, but 

we’re still on the pioneer stage though.” 

- Interviewee B  

 

“We don’t disclose our internal calculations. We don’t do that precise calculation. 

When it comes to the supplier, we haven’t yet any deep analyses with them. The reason 

for this is that everything goes a bit different. Of course, we monitor also the 

temperature outside, so that has some effect to the process, but still the calculation… 

That would be interesting, let’s put it that way.” 

- Interviewee E 

 

When asked what value quantification and documentation methods were used, the answers 

ranged between assumption-based (interviewees E, H, I) and cost-based calculations 

(interviewees D, E). For example, interviewee E revealed that although cost-related 

calculations were involved, the overall value was quantified based on the “gut feeling” as 

the offering worked effectively and exceeded the initial expectations of the offering, which 

were based on the supplier’s ROI calculations. Furthermore, the customer gained a new 

perspective on the offering’s use, including five paraments that could be followed and thus 

easily calculate the system’s value. 

 

“The calculation for the payback time was done based on our own assumption, so we 

didn’t use any tools in that. We know what the supplier charges us and what the costs 

would be for manual cleaning without the supplier’s solution. Based on that we get a 

quite good calculation. The same method is used for calculating the fuel savings when 

he has the equipment in use all year around.” 

- Interviewee I 

 

In cost-based quantification, interviewee D calculated the saving based on the used 

chemicals and their volume levels; in this case, the offering was estimated to save chemicals 

worth 2’000-10’000 euros per year. Interviewee E, in turn, approached calculations focusing 
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on technological performance by comparing the previous pressure and flow rate results to 

the current ones. The calculation included five different figures – not disclosed by the 

interviewee – as well as the costs of a one-kilowatt hour, based on which the efficiency of 

the heat exchangers was quantified. Based on own assumptions, Interviewee H stated 

confidently that the offering’s payback time would reduce evaporator cleaning from 24 times 

to 1-2 per year. In the case of interviewee I, the payback time was calculated to be approx. 

2-3 years. 

 

“In a way, we take that kind of conscious risk that this may be such an investment, that 

it doesn't bring us anything more. It can be one attempt with no accomplishments. But 

then, on the other hand, it can also lead to a solution that can bring big savings in the 

future. You can't really calculate the payback time, because this is not a 

straightforward investment at this stage.” 

- Interviewee A 

 

“The effectiveness of cleaning using the supplier’s system will be verified purely on 

how much chemical usage or the amount of chemical volume. How much of that can 

be reduced, is one of the main data that will be used to verify and evaluate the 

supplier’s system. That is the main point that we will be using, when evaluating how 

well the supplier’s system prove the cleaning effect and how much chemicals can the 

supplier’s system reduce. That’s the main focus.” 

- Interviewee G 

 

 

5.3.2. Value quantification challenges of cleantech offerings  

During the initial stages of utilizing cleantech offerings, several interviewees (A, B, and E) 

encountered challenges in quantifying value due to the lack of measurable data. Some 

interviewees stated that they were at the pioneer stage of implementation, making it difficult 

to document and quantify precise improvements. Others relied on assumption-based 

calculations, indicating the lack of available and reliable data as well as the absence of proper 

quantification tools. 
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Different customer stages were also linked to the lack of measurable data. As mentioned 

earlier, all interviewed customers were at different stages of the offering's use. Some 

customers also operated seasonally, and it was challenging to quantify and evaluate any 

benefits, especially for those using the offering at the early stage (interviewees A, B, and E). 

The quantification of the perceived benefits and potential cost-savings, in particular, would 

usually occur once the customer has completed the seasonal run, which can take one to 

several months. The pioneer stage of the offering made it challenging to document and 

quantify precise improvements. Additionally, certain customers (interviewees E, D, H, and 

I) relied on assumption-based calculations, indicating the lack of available and reliable data 

and proper quantification tools. 

 

A significant challenge to value quantification was the limited access to measurable data 

related to companies' economic improvements. Most interviewees preferred not to disclose 

financial figures, thereby emphasizing the sensitivity of this information. For example, 

Interviewee B mentioned that monitoring metrics and calculations were handled in the R&D 

department, leading to restricted access to such data. Despite having calculated the payback 

time, some interviewees (A, B, C, E, F, and G) refrained from sharing financial figures or 

impacts, further complicating value quantification perceived from cleantech offerings.  

 

Limited resources proved to be another hindrance in quantifying perceived value, including 

financial or environmental improvements. Interviewee C revealed that their customer 

company's primary objective was to find a functional offering without focusing on estimated 

benefits, from the quantification standpoint, due to resource constraints. Interviewee D, in 

turn, could not allocate sufficient resources to monitor the offering daily, which hindered 

quantifying the offering's value and measuring the quality of manufactured products 

reflecting consumers' satisfaction. Moreover, calculating payback time from a cleaning 

optimization standpoint was challenging for Interviewee D due to the complexity of 

calculating total savings accurately when the costs of offering utilities were factored 

differently compared to other industrial cleaning facilities.  

 

Suppliers also played a crucial role in value quantification and communication. In the early 

stages, the supplier did not calculate the interviewees' (A, E, and I) economic benefits as 

these customers were in a trial phase seeking a cost-efficient solution for industrial cleaning. 
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Interviewee E reported that the supplier made estimated calculations of the offering's 

payback time, but the customer had no specific expectations, thus accurately recognizing the 

challenges in monitoring metrics. Interviewee I discussed potential calculations but cited 

confidentiality concerns regarding disclosing financial information. In addition, both 

supplier and customer faced resource limitations for accurate value calculations and, for 

instance, taking into account occasional equipment openings made by the customer.  

 

When discussing the supplier's involvement, Interviewees B, D, and I highlighted the need 

for the supplier to enhance communication by establishing a dedicated customer service 

number, which could also serve for emergencies. Despite language barriers and different 

time zones, most interviewees acknowledged that the overall communication between the 

supplier and customers has been satisfactory and effective. 
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6. CONCLUSIONS 

 

This study examines customer-perceived value and its quantification in the context of 

cleantech industry. The latter term is used in this study to describe firms that operate in 

different categories of cleantech sector, including clean energy, energy storage and 

efficiency, water, agriculture, air, and environment, among others. The objective of this 

study is to provide more understanding on what kind of value and benefits, both monetary 

and non-monetary, business customers receive from using the supplier’s cleantech and 

sustainability offerings. In addition, the study aims to explore how the use of cleantech 

offerings helps customers improve their business operations and how the perceived value 

and improvements can be quantified. The study is implemented through a case study 

approach and aims to answer the following research questions:  

 

MQ1: What kind of value business customers perceive from cleantech offerings? 

 

SQ2: How the perceived value improves customers’ business processes? 

 

SQ3: How can the perceived value and improvements be quantified? 

 

The case company selected for this study is a small Finnish cleantech company that operates 

in a B2B environment and provides ultrasonic technology solution to remove fouling and 

industrial dirt from industrial equipment of all shapes and sizes without stopping the 

production process. Founded in 2016, the company emphasizes the sustainability aspect of 

its offerings, which allows industrial companies to improve their cleaning process and 

decrease costs spent on the production process without any chemicals. The case company’s 

offerings can be used in many industries, including oil and gas, pulp and paper, food and 

beverages, energy and hear, marine and water, and steel and manufacturing industries. 

 

6.1. Summary of the findings 

The study revealed that the common expected benefits from cleantech offerings, particularly 

industrial cleaning, are reduced maintenance time, increased production time, intensified 

cleaning processes, and a positive return on investment despite seasonal variations. These 
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benefits influenced customers' decision to choose the supplier's offering to align with their 

objectives. The technological aspects were familiar to the customers, highlighting their 

awareness regarding potential limitations of the offering, with legislative requirements for 

correct industrial cleaning usage. However, before the offering's use, concerns were raised 

about the supplier's relatively young and small-sized status and the lack of reference cases 

from certain industries to support the communicated customer value. Additionally, the 

study's data revealed varied perspectives among customers regarding the importance of 

sustainability in their decision-making process. Technological functionality, effective 

cleaning results, reduced mechanical cleaning and maintenance breaks, increased production 

times, and financial savings were significant criteria for choosing the case company's 

cleantech offering.  

 

Different customer stages with the case company were discovered as the crucial factor 

determining perceived value, which significantly impacted how customers quantified the 

value they experienced, both from economic and environmental aspects. Limited access to 

measurable data, as found in earlier studies on customer value quantification, was confirmed 

to be another challenging element as financial figures were considered confidential 

information, thereby not disclosed by the customers. Confidentiality of numerical data 

hindered exploring the cleantech offerings' impact on customers' economic performance and 

payback time. Despite refraining from sharing financial figures, all nine interviewed 

customers confirmed specific improvements in their business operations results from the 

offering.  

 

The main perceived benefits of the supplier's offering were associated with its technological 

aspects and enhancements in customers' cleaning processes. Customers reported achieving 

more effective and localized cleaning and improving equipment efficiency compared to their 

previous methods and technologies. Moreover, the use of cleantech offering provided 

customers with new insights into their issues with industrial fouling and how to solve them 

correctly and cost-efficiently. Customers who had long-term partnerships with the case 

company confirmed that their main objectives of efficient cleaning and reducing production 

stoppages were successfully achieved, leading them to extend their collaboration with the 

supplier. One of the customers stated that “while the offering didn't function as a primary 

cleaning method, it excelled as a clean keeper”. 
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At least four out of nine customers had documented visual and financial evidence of 

improvements, although these might not have fully met their initial objectives. Unachieved 

goals were primarily related to technological aspects, lack of substantial economic benefits, 

and direct enhancements in environmental performance. The latter objective, however, was 

found achievable only by two customers from the cleaning aspect, including decreasing 

detergent chemical usage, improving energy efficiency, and reducing the frequency of 

equipment washes and openings. 

 

EXPECTED VALUE 

AND BENEFITS 

PERCEIVED VALUE 

AND IMPROVEMENTS 

UNFULFILLED 

OBJECTIVES 

 

• Documented evidence of 

the offering’s functionality 

and cleaning efficiency.  

  

• Increasing production 

time.  

 

• Significantly reduced or 

non-existent usage of 

chemicals without the 

production stoppages.  

  

• Reduced mechanical 

cleaning and maintenance 

breaks.  

  

• Enhancing safety through 

the offering’s use.  

 

 

• Documented evidence of the 

offering’s functionality and 

economic impacts.  

 

• Improved cleaning process and 

the efficiency of the customers’ 

equipment.   

 

• Reduced risks of equipment 

breakages. 

 

• Prolonged the opening of 

equipment and its washing time. 

 

• Decreased production stoppages 

and improved energy efficiency. 

 

• More effective and localized 
cleaning compared to the 

previously used technologies.  

 

• Raised awareness about 

customers’ issues and how to 

solve them accordingly.  

 

• Facilitated planning operations.  

 

• Only specific areas were 

cleaned (“localized micro 

effect”) compared to the 

perceived economic benefits 

(“macro-proven effects”). 

 

• Production time could have 

been longer and the washing 

time even more reduced.  

 

• In specific cases, both the 

cleaning process and 

washing time remained the 

same after the offering’s use.  

 

• In specific cases, the offering 

required maintenance and 

caused customers additional 

work.  

 

• In specific cases, the 

abovementioned factors 

stagnated the economic 

performance.  

 

Table 3.  Comparison between expected value and benefits, perceived value, and 

unfulfilled objectives 
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The study showed that the customers' value quantification and documentation methods 

varied between assumption-based and cost-based calculations. At the same time, limited 

resources and limited access to data impeded value quantification of perceived benefits, 

including payback time. Only four out of nine customers could provide estimated savings 

related to payback time calculation, while the rest kept numerical information confidential 

due to confidentiality reasons or lacked suitable metrics for quantification. The other five 

did not calculate the payback time due to insufficient quantification methods or being in trial 

stages.  

 

 

VALUE QUANTIFICATION 

METHODS 

 

VALUE QUANTIFICATION 

CHALLENGES 

 

 

• Assumption-based calculations 

 

• Cost-based calculations (e.g., energy 

savings, opening times of equipment)  

 

• Payback time calculation 

 

 

• Lack of measurable data due to early 

customer stages 

• Limited access to financial figures due 

to confidentiality concerns  

• Limited resources to monitor and 

calculate the perceived value and 

financial or environmental 

improvements  

 

 

Table 5.  Value quantification methods and challenges 

 

 

The study also revealed that the cleantech offering could save chemicals worth 2,000-10,000 

euros per year based on the used chemicals and their volume levels through the cost-based 

value quantification method. Another quantification method used among industrial 

customers was comparing previous pressure and flow rate results to current ones and using 

five undisclosed figures along with the cost of one-kilowatt hour to quantify the efficiency 

of the heat exchangers. In the assumption-based calculations, one customer estimated that 
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the offering's payback time would reduce evaporator cleaning from 24 times per year to only 

1-2 times yearly, while another customer calculated it to be approx. 2-3 years based on own 

estimations. 

 

 

ECONOMIC IMPACTS 

 

ENVIRONMENTAL IMPACTS  

 

 

• Ranging payback times according to 

specific cases and customers’ 

estimations:  

 

o Under 12 months.  

o Approx. 2-3 years.  

o Thousands of euros per hour if the 

system is saturated.  

o From 5 000 to 10 000 euros per year.  

 

• Opening the equipment decreased to 

twice a year without any additional costs 

involved. 

 

 

• In specific cases, approx. 20% of the 

UVC intensity gained.  

 

• Prolonged the opening of equipment. 

 

 

 

Table 6.  Customer-perceived economic and environmental impacts from the supplier’s 

cleantech offering 

 

 

6.2. Theoretical contributions   

 

From the theoretical aspect, the study's findings supported the subjectivity of customer-

perceived value. Although all nine interviewed customers had similar expectations and 

objectives of the offering, the perceived value varied from technological and economic 

benefits or lack thereof, thereby supporting the subjective nature of customer-perceived 

value; as found in earlier research, the expectations of the offering's benefits are developed 

based on customers' objectives and invested costs associated with a value exchange. The 

study explored the difference between the expected and perceived benefits and unfulfilled 

objectives, which facilitated the data collection on these topics and helped create a 

comparison among these factors.  
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From the overall findings' standpoint, it is noteworthy that the case company was relatively 

young at the time when this study was conducted and somewhat lacked experience with the 

offering in specific industries. In the findings, the supplier's role was emphasized in 

discussions regarding the offering's value quantification and the importance of case 

references from the supplier to showcase previous customer projects' results in different 

industries. Additionally, the interviewed customers were at varying stages of utilizing the 

offering. While some could articulate the perceived benefits and improvements, others could 

not mention any specific impacts, given that the offering was still in its initial stages and 

awaiting final results at the time of the study. Additionally, the scope of interviewed 

customers was relatively narrow, presenting the perspective of only one manager from each 

company. 

 

According to the literature review, customers operating in the B2B sphere have become more 

conscious of environmental aspects, including their sustainability image, when selecting the 

offering that helps accomplish their objectives while also considering the supplier's ability 

to make significant progress in the customers' environmental performance. However, 

sustainability and environmental impacts were not considered the main criteria for most 

interviewees when selecting the supplier's offering. In contrast, both functionality and 

cleaning efficiency were found to be the pivotal factors for the offering's use that delivered 

customers the most value in operational improvements, such as decreased stoppages and 

improved energy efficiency, 

 

Quantifying value of perceived value remains challenging in the industrial markets, which 

was emphasized in previous studies on value quantification, which is often impeded by 

limited access to customers' data, leaving the supplier without knowledge of the exact 

economic value customers perceive from an offering. The same challenge was encountered 

during this study's data collection process as certain interviewees could not disclose any 

financial figures due to confidentiality matters. Furthermore, some interviewees had limited 

access to measurable data due to the early operational stage and insufficient resources to 

conduct value calculations. The findings indicated a lack of research specifically addressing 

how perceived value, particularly in cleantech offerings, can be effectively quantified. While 

various studies mention value quantification using software tools and the involvement of 

suppliers and customers, there is a lack of in-depth understanding of methodologies tailored 
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to the unique attributes of cleantech offerings. Further research should be conducted to 

explore and propose novel approaches for quantifying the perceived value derived from 

cleantech solutions, considering the complexities of environmental, social, and economic 

impacts. 

 

This study also leaves a research gap to explore further the nature of cleantech offerings' 

perceived value for industrial customers operating in the B2B sphere. While the literature 

discusses the evolving nature of customer value in the B2B context and the distinct 

dimensions of value, there is a lack of specific focus on understanding what kind of value 

industrial B2B customers perceive from cleantech offerings. Other factors that require more 

research are quantitative benefits (e.g., increased revenue and cost-efficiency) and 

qualitative benefits (ease of doing business, enhanced brand image), the unique attributes 

and intricacies of perceived value in the context of cleantech offerings. Identifying and 

analyzing the multifaceted elements that are distinct to the perceived value of such offerings 

could potentially provide new insights not only on customer-perceived value but also on 

value communication, value co-creation, and value-based selling in the industrial cleantech 

market. 

 

 

6.3. Managerial implications  

 

The study showed the importance of enhancing customer-value comprehension of the 

cleantech offerings, particularly in the industrial sector. Managers should focus on 

understanding how the value of such offerings is perceived from the customers’ 

perspectives. This requires suppliers’ involvement in communication with customers to 

understand their preferences and challenges and, thus, tailor offerings better to match their 

needs. Suppliers could use reference cases with concrete examples of improvements, 

including numerical information, gained across different industries. In contrast, managers 

from the customer side should identify the right metrics and utilize suitable and cost-efficient 

value calculation methods to quantify perceived benefits from industrial cleantech offerings. 

 

Managers should also recognize challenges related to quantifying the customer-perceived 

value of cleantech offerings. The finding of this study indicated that value quantification 
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challenges stem from a lack of measurable data, insufficient resources to monitor and 

implement the quantification process, and limited access to financial information. The latter 

issue arises mainly from the customers’ side since financial figures are not easily accessible 

due to confidentiality matters. Therefore, suppliers should emphasize effective collaboration 

with their customers, including agreeing beforehand on what information could be shared 

with both parties to implement accurate value quantification. The study showed that a 

supplier’s customer involvement is crucial from the value quantification standpoint. 

Therefore, providing new insights on metrics and value calculations, for instance, could 

serve as an optimal approach. Overcoming challenges in value quantification will lead to a 

more accurate assessment of the actual value and impact of cleantech solutions. This, in turn, 

supports better decision-making and promotes the adoption of sustainable practices in 

diverse industries. 

 

 

6.4. Limitations and suggestions for future research 

 

As a qualitative case study conducted for a small company, the results of this study cannot 

be applied or generalized to all cleantech offerings. Value documentation and quantification 

may require additional resources. The case company, being relatively young and at a scale-

up stage during the study, had only been in the market for four years, which is a relatively 

short time to draw final conclusions on the offering's effectiveness. 

 

It would be insightful to conduct a similar study when the technology has significantly 

evolved, and more customers have been using the offering for several years, leading to 

concrete results for a more definitive conclusion. This would also enable the exploration of 

potential improvements in value quantification practices. The data collection for this study 

was limited to current customer companies at various stages of using the offering. The 

average length of cooperation with the supplier was relatively short, making obtaining 

extensive results from a complex cleantech offering challenging. Additionally, only 

interviewing one person from each company limited the data collection method, reflecting 

only one perspective from the entire organization. 
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Future research on the customer-perceived value of cleantech offerings should consider a 

more extensive scope of customers, preferably from the same industry or two industries with 

several years of experience using the solution. Comparing perceived benefits and quantified 

value between these selected industries would provide valuable insights. Furthermore, 

interviewing multiple team members from each customer company would offer a broader 

perspective on perceived value and related subjects. 

 

To strengthen future research, it would be helpful to consider customer companies with at 

least five years of experience using cleantech offerings. Interviewing two managers from 

each customer company, preferably from different departments, would provide diverse 

perspectives on customer value perception. A stronger emphasis on economic benefits and 

environmental improvements would also be beneficial, considering the fast growth of the 

cleantech industry and the development of sustainability offerings. Examining the 

phenomenon in the context of business-to-consumer (B2C) and business-to-government 

(B2G) interactions could shed light on how cleantech offerings help governments achieve 

sustainability and economic goals and how the benefits are quantified. 

 

 

 



   81 

REFERENCES 

 

Aarikka-Stenroos, L. And Jaakkola, E., 2012. Value co-creation in knowledge intensive 

business services: A dyadic perspective on the joint problem-solving process. Industrial 

marketing management, 41(1), pp.15-26. 

 

Ahonen, T., Reunanen, M., & Ojanen, V. 2010. Customer value driven service business 

development. Outcomes from the Fleet Asset Management Project. 

 

Anderson, J. C., Jain, D. C., & Chintagunta, P. K. 1993. Customer value assessment in 

business markets: A state of practice study. Journal of Business-to-Business Marketing, 1(1), 

3–28. 

 

Anderson, J. C., Narus, J. A., & Narayandas, D. 2009. Business market management: 

Understanding, creating, and delivering value (3rd edition). Upper Saddle River, NJ: 

Pearson Prentice Hall. 

 

Anderson, J. C., Narus, J. A., & Van Rossum, W. 2006. Customer value propositions in 

business markets. Harvard business review, 84(3), 90. 

 

Anderson, J.C., Jain, D.C. and Chintagunta, P.K. 1993. “Customer value assessment in 

business markets: a state-of- practice study”, Journal of Business-to-Business Marketing, 

Vol. 1 No. 1, pp. 3-29. 

 

BASF. 2017. Value-to-Society. Quantification and monetary valuation of BASF’s impacts 

on society. BASF Group.  

 

Brinkmann, R. 2016. Introduction to Sustainability, First Edition. Chichester, West Sussex: 

Wiley Blackwell. 

 

Buttle, F. & Maklan, S. 2015. Customer Relationship Management: concepts and 

technologies. London: Routledge. 

 

Butz Jr, H. E., & Goodstein, L. D. 1996. Measuring customer value: gaining the strategic 

advantage. Organizational dynamics, 24(3), 63-77. 

 

Chang, C., & Dibb, S. 2012. Reviewing and conceptualising customer-perceived value. The 

marketing review, 12(3), 253-274. 

 

Cleantech Finland. 2019. Available from: http://www.cleantechfinland.com/what-s-

cleantech-finland [Accessed on 6 June 2019] 

 

Cooper, D. R. & Schindler. 2014. Business Research Methods, Twelfth Edition. McGraw-

Hill: New York.  

 

Eggert, A., & Ulaga, W. 2002. Customer perceived value: A substitute for satisfaction in 

business markets? Journal of Business & Industrial Marketing, 17(2/3), 107–118. 

 

http://www.cleantechfinland.com/what-s-cleantech-finland
http://www.cleantechfinland.com/what-s-cleantech-finland


   82 

Elinkeinoelämän keskusliitto (EK). 2015. Blogissa: Cleantech-odotuksille on katetta. 

Available from: https://ek.fi/ajankohtaista/uutiset/2015/05/11/blogissa-cleantech-ei-ole-

oikotie-onneen/ [Accessed on 23 July 2020] 

 

Elkington, J. 2018. 25 years ago, I coined the phrase “triple bottom line.” Here’s why it’s 

time to rethink it. Harvard Business Review, 25, 2-5. 

 

EPA. 2018. Quantifying the Multiple Benefits of Energy Efficiency and Renewable Energy: 

A Guide for State and Local Governments. Available from: 

https://www.epa.gov/sites/production/files/2018-

07/documents/epa_slb_multiple_benefits_508.pdf [Accessed on 15 November 2020] 

 

Flint, D. J., Woodruff, R. B. & Gardial, S. F. 1997. Customer value change in industrial 

marketing relationships: A call for new strategies and research. Industrial Marketing 

Management, 26(2), 163-175. 

 

Forbes. 2019. What the 3Ps of the triple bottom line really mean. Available from: 

https://www.forbes.com/sites/jeroenkraaijenbrink/2019/12/10/what-the-3ps-of-the-triple-

bottom-line-really-mean/?sh=4d4eed9a5143 [Accessed 15 December 2020] 

 

Fraj, E., Martínez, E., & Matute, J. 2013. Green marketing in B2B organisations: An 

empirical analysis from the natural-resource-based view of the firm. Journal of Business & 

Industrial Marketing, 28(5), 396–410. 

 

GRI. 2020. About Sustainability Reporting. Available from:  

https://www.globalreporting.org/information/sustainability-reporting/Pages/default.aspx 

[Accessed on 23 July 2020]  

 

Grönroos C., 2008. Service Logic Revisited: Who Creates Value? And Who Co‐Creates? 

European Business Review, Vol. 20 Issue: 4, pp.298-314. 

 

Grönroos, C. 2008. Service Logic Revisited: Who Creates Value? And Who Co-creates? 

European Business Review, 20(4), pp. 298-314. 

 

Gupta, S., Rudd, J., & Lee, N. 2014. Business sustainability through successful integration 

of marketing and operations. Industrial Marketing Management, 43, 3–5. 

 

Hinterhuber, A., & Liozu, S. M. (Eds.). 2015. Pricing and the sales force. Routledge. 

 

Hinterhuber, A., 2017. Value quantification capabilities in industrial markets. Journal of 

Business Research, 76, pp.163-178. 

 

Holbrook, M. B. 1994. The nature of customer value. In R. T. Rust, & R. L. Oliver (Eds.). 

https://www.lut.fi/web/en/cleantech-solutions/cleantech-solutions-blog/future-prospects-

on-creating-sustainable-value [Accessed 23 July 2020] 

 

 

I. Wilkinson, & I. Geiger (Eds.). Fundamentals of business-to-business marketing (pp. 1-

75). Wiesbaden: Springer. 

https://www.forbes.com/sites/jeroenkraaijenbrink/2019/12/10/what-the-3ps-of-the-triple-bottom-line-really-mean/?sh=4d4eed9a5143
https://www.forbes.com/sites/jeroenkraaijenbrink/2019/12/10/what-the-3ps-of-the-triple-bottom-line-really-mean/?sh=4d4eed9a5143
https://www.lut.fi/web/en/cleantech-solutions/cleantech-solutions-blog/future-prospects-on-creating-sustainable-value
https://www.lut.fi/web/en/cleantech-solutions/cleantech-solutions-blog/future-prospects-on-creating-sustainable-value


   83 

 

ISO. 2020. ISO 1400 Family Environmental Management. Available from: 

https://www.iso.org/iso-14001-environmental-management.html [Accessed on 5 December 

2020] 

 

Jalkala, A., Keränen, J., Oinonen, M., & Patala, S. 2014. Cleantech-ratkaisujen 

kaupallistaminen: Yhteiskehityksestä arvon todentamiseen. Tutkimusprojektin 

loppuraportti. Lappeenranta University of Technology. University of Oulu. 

 

Kananen, J. 2011. Rafting through the Thesis Process: step by step guide to Thesis Research. 

Jyväskylä: JAMK University of Applied Sciences. 

 

Kangas, H. L., Rantala, S., Antikainen, R., Alhola, K., Salo, M., & Jääskeläinen, T. 2015. 

Cleantech kasvuun. Keinoja ja hyviä käytäntöjä. Available from: 

https://media.sitra.fi/2017/02/27175002/Selvityksia101-2.pdf [Accessed on 25 October 

2020] 

 

Keränen, J. (2017). Towards a broader value discourse: Understanding sustainable and 

public value potential. Journal of Creating Value, 3(2), 193-199. 

 

Keränen, J. and Jalkala, A., 2013. Towards a framework of customer value assessment in 

B2B markets: An exploratory study. Industrial Marketing Management, 42(8), pp.1307-

1317. 

 

Keränen, J., & Jalkala, A. 2014. Three strategies for customer value assessment in business 

markets. Management Decision, 52(1), 79-100. 

 

Kortge, G. D., & Okonkwo, P. A. 1993. Perceived value approach to pricing. Industrial 

Marketing Management, 22(2), 133– 140 

 

Kumar, V., & Reinartz, W. 2016. Creating enduring customer value. Journal of Marketing, 

80(6), 36-68. 

 

Lapierre J., 2000. Customer-perceived value in industrial contexts. Journal of business & 

industrial marketing, 15(2/3), 122-145. 

 

Luotola, H., Hellström, M., Gustafsson, M., & Perminova-Harikoski, O. 2017. Embracing 

uncertainty in value-based selling by means of design thinking. Industrial Marketing 

Management, 65, 59-75. 

 

LUT University. 2020a. Introduction. Available from: https://www.lut.fi/web/en/cleantech-

solutions/research-project/introduction [Accessed on 23 July 2020] 

 

LUT University. 2020b. Can cleantech save the world? Available from: 

https://www.lut.fi/web/en/cleantech-solutions/cleantech-solutions-blog/can-cleantech-

save-the-world [Accessed on 23 July 2020] 

 



   84 

LUT University. 2020c. Greater recognition needed for the benefits of cleantech solutions. 

Available from: https://www.lut.fi/web/en/-/greater-recognition-needed-for-the-benefits-of-

cleantech-solutions [Accessed on 23 July 2020] 

 

LUT University. 2020d. Future prospects on creating sustainable value. Available from:  

Macdonald, E. K., Hugh N. W., Martinez, V., & Toossi. A. 2011. Assessing Value-in-Use: 

A Conceptual Framework and Exploratory Study. Industrial Marketing Management, 40 (5), 

671–82. 

 

Macdonald, E. K., Kleinaltenkamp, M., & Wilson, H. N. 2016. How business customers 

judge solutions: Solution quality and value in use. Journal of Marketing, 80(3), 96–120. 

 

Macdonald, E. K., Wilson, H., Martinez, V., & Toossi, A. (2011). Assessing value-in-use: 

A conceptual framework and exploratory study. Industrial Marketing Management, 40, 671–

682. 

 

Macdonald, Emma K., Hugh N. Wilson, Veronica Martinez, and Amir Toossi. 2011. 

Assessing Value-in-Use: A Conceptual Framework and Exploratory Study. Industrial 

Marketing Management, 40 (5), 671–82. 

 

Mazumdar, T. 1993. A value-based orientation to new product planning. Journal of 

Consumer Marketing, 10(1), pp. 28-41. 

 

Metso Outotec. 2019. Sustainability Report 2019. Available from: 

https://www.mogroup.com/globalassets/investors/reports/2019/outotec_sustainability-

report_2019.pdf [Accessed on 23 October 2020] 

 

Metso Outotec. 2020a. Sustainability Report 2017: Data Collection. Available from: 

https://www.outotec.com/sustainability-report/2017/data/data-collection [Accessed on 22 

October 2020] 

 

Metso Outotec. 2020c. Sustainability: How Do We Measure Our Handprint. Available from: 

https://www.outotec.com/company/sustainability/how-do-we-measure-our-handprint 

[Accessed on 23 October 2020] 

 

Migendt, M. 2017. Accelerating Green Innovation: Essays on Alternative Investments in 

Clean Technologies. Springer Gabler.  

 

Ministry of Economic Affairs and Employment. 2017. Kasvua ja työpaikkoja kestävistä 

ratkaisuista: Selvitys biotalouden, cleantechin sekä kiertotalouden kasvun ja työpaikkojen 

dynamiikasta. Available from: 

http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/80804/TEMjul_39_2017_Kasvua

_ja_tyopaikkoja.pdf?sequence=1&isAllowed=y [Accessed on 19 June 2019] 

 

Monroe, K. B. 1990. Pricing: Making profitable decisions. McGraw-Hill. 

 

Neste. 2020. Neste selected as the world’s 3rd most sustainable company on the Global 100 

list. Available from: https://www.neste.com/releases-and-news/neste-selected-worlds-3rd-

most-sustainable-company-global-100-list [Accessed on 2 December 2020] 

http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/80804/TEMjul_39_2017_Kasvua_ja_tyopaikkoja.pdf?sequence=1&isAllowed=y
http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/80804/TEMjul_39_2017_Kasvua_ja_tyopaikkoja.pdf?sequence=1&isAllowed=y


   85 

 

Net Promoter. 2020. Available from: https://www.netpromoter.com/know [Accessed on 10 

October 2020] 

 

Norouzi, A., Jafarizadeh, A. A., Karbalaei, M., & Najafi, Y. 2013. The effective major 

factors on customer perceived value in service context: The application of ANFIS method. 

European Online Journal of Natural and Social Sciences, 2(3), pp-408. 

 

O'cass, A., & Ngo, L. V. 2012. Creating superior customer value for B2B firms through 

supplier firm capabilities. Industrial Marketing Management, 41(1), 125–135. 

 

Patala, S., Jalkala, A., Keränen, J., Väisänen, S., Tuominen, V., & Soukka, R. 2016. 

Sustainable value propositions: Framework and implications for technology suppliers. 

Industrial Marketing Management, 59, 144-156. 

 

Payne, A., & Frow, P. 2005. A strategic framework for customer relationship management. 

Journal of marketing, 69(4), 167-176. 

 

Plinke, W., & Wilkinson, I. 2015. The market process. In M. Kleinaltenkamp, W. Plinke, 

Portney, K. E. 2015. Sustainability. MIT Press. 

 

Promaint lehti. 2020. Tutkimus ja koulutus. Ympäristövaikutusten hyötyjen osoittaminen 

tuo kilpailukykyä Cleantech -yrityksille. Available from: https://promaintlehti.fi/Tutkimus-

ja-koulutus/Ymparistovaikutusten-hyotyjen-osoittaminen-tuo-kilpailukykya-Cleantech-

yrityksille/(offset)/12 [Accessed on 23 July 2020] 

 

Ravald, A., & Grönroos, C. 1996. The value concept and relationship marketing. European 

Journal of Marketing, 30(2), 19–30. 

 

Reuter, V. G. 1986. What good are value analysis programs? Business Horizons, 29(2), 73-

79. 

 

Reuters Events. 2020. Available from: 

https://www.reutersevents.com/sustainability/companies-still-struggling-quantify-impacts-

sustainability [Accessed on 10 November 2020] 

 

Saarenketo, S. Torkkeli, L., Salojärvi, H., Keränen, J., Rissanen, T., Uzhegova, M., 

Asemokha, A. 2018. Cleantech-pk-yritysten käsikirja. Tutkimusraportti. Lappeenranta 

University of Technology. 

 

Sakyi-Gyinae, K. and Holmlund, M., 2018. What Do Business Customers Value? An 

Empirical Study of Value Propositions in a Servitization Context. Technology Innovation 

Management Review, 8(5). 

 

Saunders, M., Lewis, P., & Thornhill, A. 2015. Research methods for business students. 7th 

ed. Pearson education.  

 

https://www.netpromoter.com/know
https://promaintlehti.fi/Tutkimus-ja-koulutus/Ymparistovaikutusten-hyotyjen-osoittaminen-tuo-kilpailukykya-Cleantech-yrityksille/(offset)/12
https://promaintlehti.fi/Tutkimus-ja-koulutus/Ymparistovaikutusten-hyotyjen-osoittaminen-tuo-kilpailukykya-Cleantech-yrityksille/(offset)/12
https://promaintlehti.fi/Tutkimus-ja-koulutus/Ymparistovaikutusten-hyotyjen-osoittaminen-tuo-kilpailukykya-Cleantech-yrityksille/(offset)/12


   86 

Sharma, A., Iyer, G., Mehrotra, A., & Krishnan, R. 2010. Sustainability and business-to- 

business marketing: A framework and implications. Industrial Marketing Management, 39, 

330–341. 

 

Sitra. 2007. Cleantech Finland - ympäristöstä liiketoimintaa. Kansallinen toimintaohjelma 

ympäristöliiketoiminnan kehittämiseksi. Available from: 

https://media.sitra.fi/2017/02/24025236/ympubstrategia1.pdf [Accessed on 23 July 2020] 

 

Sitra. 2019. Cleantech on jo merkittävä Suomen taloudelle – ja kasvupotentiaalia olisi 

runsaasti tarjolla. Available from: https://www.sitra.fi/artikkelit/cleantech-on-jo-

merkittava-suomen-taloudel/ [Accessed on 1 June 2019] 

 

Sitra. 2019. Mitä nämä käsitteet tarkoittavat. Available from: 

https://www.sitra.fi/artikkelit/mita-nama-kasitteet-tarkoittavat/ [Accessed on 23 July 2020] 

 

Sitra. Cleantech: definition 2019. Available from: 

https://www.sitra.fi/en/dictionary/cleantech/ [Accessed on 9 June 2019] 

 

Slaper, T. F., & Hall, T. J. 2011. The triple bottom line: What is it and how does it work. 

Indiana business review, 86(1), 4-8. 

 

Soman, D. & N-Marandi, S., 2010. Managing customer value: one stage at a time. World 

Scientific Publishing Company. 

 

Storbacka, K. (2011). A solution business model: Capabilities and management practices for 

integrated solutions. Industrial Marketing Management, 40, 699–711. 

 

Strauss, A. & Corbin, J. 1998. Basics of qualitative research: Techniques and procedures for 

developing grounded theory. 2nd ed. Thousand Oaks: Sage. 

 

Tekniikka & Talous. 2014. Available from: 

https://www.tekniikkatalous.fi/uutiset/cleantechin-uskottavuus-horjuu-kriteerien-

puutteessa/66c5ab42-2be0-371b-9100-14bcc1ed57ac [Accessed on 20 July 2020] 

 

Terho, H., Eggert, A., Ulaga, W., Haas, A. and Böhm, E., 2017. Selling Value in Business 

Markets: Individual and Organizational Factors for Turning the Idea into Action. Industrial 

Marketing Management, 66, pp.42-55. 

 

Terho, H., Haas, A., Eggert, A. and Ulaga, W., 2012. ‘It's almost like taking the sales out of 

selling’—towards a conceptualization of value-based selling in business markets. Industrial 

Marketing Management, 41(1), pp.174-185. 
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APPENDICES 

 

Appendix 1.  Customer interview questions  

 

Interviewee’s background:  

1. Name:  

2. Industry:  

3. Role in the company:  

4. Length of employment: 

5. Length of customer relationship with X company:  

 

Customer perceived value and benefits 

1. Describe the reasons that made you choose the supplier’s solutions?  

a.  On what basis, especially, the company X was selected? 

 

2. Did the supplier tell you beforehand about the benefits of the solution?  

a. What kind of benefits do you remember being implied or stated by the 

supplier?  

 

3. What kind of benefits/value did you expect to receive from the supplier’s solution? 

(e.g., financial, environmental, social.) 

 

4. What kind of benefits/value did you receive? 

a. How had they differed from the initial expectations?  

b. What was improved? What did not? 

c. What was new? What was missing? 

 

Customer experience during operation (value-in-use) 

5. What does the solution do in your process? What kind of problem it solves and 

how? 

 

6. What were your objectives for implementing the solution? 

a. Were these objectives achieved? 

b. What could be better?   

 

7. What kind of impacts the solution had on your business operations? (e.g., operations 

in the plant, or improved communication) 

a. What was improved or degraded, and how? 

b. What could be better? 

 

Business operations and value quantification 

8. Was clean technology and sustainability important factors when choosing the 

supplier’s solution?  

a. If yes, why? If not, why not? 

 

9. How did the solution improve your financial business performance?  

a. How about the environmental and social performance?  
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10. Have you or your supplier tried to quantify the benefits received from the solution?  

a. If yes, how? If not, why not?  

 

11. Have you or your supplier tried to estimate the cost-saving of energy, chemicals, 

and other costs after using the solution?   

a. If yes, how? If not, why not? 

 

12. Have you estimated the payback time for the solution? 

a. If yes, what calculation tools did you use? (e.g., ROI calculation tools, Excel, 

etc.) 

b. Were you satisfied with the calculated results? What would you improve? 

c. If not, why not? 

 

 

Customer’s support and communication activities 

13. Describe the communication between the supplier and your company. How would 

you improve?  

 

14. Have you been provided with enough guidance when it comes to using the solution? 

a. If yes, how? If not, why not? 

 

15. Have the supplier’s personnel been involved in helping you to use the solution 

correctly? If yes, please describe their involvement. 

a. How would you improve the supplier’s support in using the solution?  

 

16. What type of situations has required you to contact the supplier’s personnel? 

a. Please describe your experience with that matter. What worked and what 

didn’t? 

b. How would you improve? 
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