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Abstract

:

The development process in the coatings industry can be shortened by digital transformation, and its costs can be reduced using a technical enabler. However, formulators need up-to-date and comprehensive data on existing and potential ingredients to develop the formulation. We were curious about how to supply formulators with data. The idea was that suppliers of ingredients provide data using the “common enabling technology”. We hypothesize that direct data entry compensates suppliers because they can shorten the sales process and increase sales. We used a survey to select key sales channels in the industry. Detailed process models were designed using structured interviews. We analyzed models using structural and operational indicators. Finally, we formed a new digital sales process and verified it. The results show that the digitally formatted sales process can be shortened by up to 32%. Simultaneously, more potential customers can be accessed using the common technology. Existing sales channels would not be closed down. Nevertheless, the digital sales channel is expected to prove its worth over time and gradually increase its share. The suppliers of ingredients can thus avoid a radical process transformation and the immediate integration of additional information technology into the company information system in such an evolutionary way.
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1. Introduction


It has been proven that through the digital transformation of the paints and coatings development process, companies can shorten the throughput time of the development process [1]. In the same way and consequently, by reducing the number of repetitions in laboratory testing, it is possible to reduce the amount of waste generated during the development process [2]. When the process is digitally transformed using a technical enabler, it is also possible to reduce development costs [3].



For the successful digital transformation of development processes, it is necessary to have up-to-date and comprehensive data on possible (existing and potential) ingredients in the formulation that is the subject of development. The key question is how to provide data to the information-communication tool that is the enabler of digital transformation so that formulators could use it? Currently, there are several ways to obtain data: manual entry, transfer from own databases, scanning documents, and others [1]. Undoubtedly, the most effective and only rational way to capture data on ingredients is at the place of origin, with the developers and suppliers of ingredients [4].



Therefore, the idea is to ensure that suppliers provide data on ingredients they produce and place on the market. The data must be accessible so that the formulator in another company can use it in the development process without additional waiting and costs. The advantage of such an approach is obvious [1,2,3]. Furthermore, the technical conditions are already set as a technical enabler is available [5]. By using the technical enabler, the company could offer ingredients to formulators more efficiently and effectively. It is useful for the sale of ingredients at the beginning of the logistics chain in the production of goods, as well as for supply, development, and in manufacturing companies throughout the rest of the process. This is the reason why we named it “common technical enabler”. The question is whether it is in the interest of the manufacturer and the supplier to provide information on the ingredients through this sales channel. We wonder about the benefits of implementing an additional sales channel. Are the benefits more significant than the effort that would be required? The question is also whether the existing sales channels are thus eliminated or if it would be possible to operate in parallel.



The purpose of the research is to determine whether digital transformation can shorten and reduce the sales process in the coatings industry, which would consequently mean higher process efficiency. At the same time, we want to determine whether the sales process can also be improved in terms of more effective access to detailed information on a broader range of potential customers, which would increase sales success.



Each process can be measured in terms of time, cost, productivity, quality [6], capital, and in comparison with the processes they replaced [7,8]. A condition for process analysis and the achievement of organizational goals is process modeling, which has gained importance since organizations and digitalization [9] put processes at the forefront [10,11]. Its importance is in describing processes and presenting the preparatory phase for improvement, business process reengineering, technology transfer, process standardization [11,12], and innovation [13]. The result of modeling is a business process model with which we can capture tasks, events, the state and logic of the process flow [14], as well as capture the activities of business systems [15].



Vanderfeesten et al. [16] and Cardoso [17] emphasize the importance of developing indicators for the automatic identification of complex process areas. A process indicator is a measurement that allows the quantification of process objects. It must be standard, simple, calculable, consistent, objective, and its automation is also desirable [17].



In the available relevant literature, we have identified various proposals for evaluating the efficiency of business processes. Business process evaluation from the perspective of model objects and the outcomes obtained in its execution prevails. Thus, two categories of indicators have been identified: operational and structural [18]. Three dimensions (time, cost, and quality) are usually defined for operational indicators, and different key performance indicators can be defined for each [19]. Their advantage is that they enable a quick (after execution) evaluation of the process execution and are able to compare it with the previous execution [20].



To achieve effective business process management, the fundamental area of research is the structural efficiency (complexity) of business processes [17,20], as it determines the probability of errors [21]. Structural efficiency indicators [18] are also called structural complexity indicators of the business process [17]. For easier understanding, we use the term "structural indicator" in the following sections. Process complexity is characterized by the number and complexity of activity connections, transitions, conditional and parallel branches, the existence of loops, roles, activity categories, types of data structures [17], and the dynamics of process change or development over time [22]. It is expressed by fundamental indicators defined by the number of main business objects (e.g., activities, events, operators, etc.) and derived indicators calculated based on fundamental indicators and indicators specific to each business process [11,20]. Rolón et al. [18] defined four main groups of structural indicators as [23]: process flow (activities, events, operators/decisions), links (feedback loops, links to other processes), positions, and support objects (documents, software tools, etc.). In the following years, the authors emphasized various aspects (properties) of structural complexity and defined several groups of indicators: structural complexity of activities, sequences of flows, the flow of information and resources [17,24]; size, connectivity, complexity [11,25,26]; complex behavior [25]; syntax rules [26]; modularity/structure and complexity of operators/process structure [25,26].



Because of the multiple divisions into groups, a single indicator is never appropriate as business processes consist of many objects [17,27,28]. We measure only one aspect with each indicator, and they need to be combined to provide comprehensive insight [28].



High complexity in business processes leads to poor understandability [14,17], errors, failures, and exceptions that lead to processes needing more time to develop, test, and maintain. Complexity is a sign of a fragile, inflexible, and hazardous process. In contrast, processes with a low degree of complexity can rapidly change and accept new products to meet the changing needs of stakeholders [17].



The advantage of structural indicators is that they provide an overview of the state of the organizational structure’s adequacy, work formalization, entrusted competencies and responsibilities, flow complexity, labor division adequacy between activities, and connectivities of the business process [20]. Irani et al. [29] also cite as reasons for their identification the recognition of the essence of the problems of existing processes and the easier communication between positions in the planning of improvements and their implementation. Structural indicators help design and implement simpler, more reliable, and robust workflows and business processes [17]. However, monitoring process execution efficiency is easier as it requires less prior preparation than monitoring according to operational indicators [20].



Many studies have described the possibilities of using operational and structural indicators and their corresponding benefits in practice. As an example, we cite a study in which the authors measured the efficiency of the product development process in organizations using the following indicators [30]: time between idea creation and the start of production, the ratio between the number of employees and the number of tasks, the ratio between the number of messages and number of tasks, the number of tasks performed in one iteration of the process and the number of congestions in the process.



This article focuses on improving the sales process efficiency in the coatings industry in terms of structural indicators and the time dimension of operational indicators. In the following section (Section 2), the research procedure is described. Subsequently, the results of the research are presented (Section 3). The article is concluded with a discussion of the research (Section 4).




2. Research Procedure


For the research, procedures were prepared and carried out in six stages:




	
Review of theoretical bases;



	
Conducting a survey (identification of sales channels and determining their importance);



	
Conducting structured interviews (modeling—As-Is sales processes);



	
Business process analysis;



	
A proposal to improve the process with the help of a common technical enabler and digital transformation of the sales channel process (modeling—To-Be sales process);



	
Verification of the efficiency of the To-Be sales process.








Stage 1: First, we performed a theoretical review to verify existing sales channels and their activities. The results of the review are presented in Table 1 and Table 2.



Stage 2: Based on the theoretical review, a survey questionnaire was prepared. The primary purpose was to determine which sales channels were being used in the coatings industry. The online survey analyzed companies from the coatings industry, and sellers and sales managers completed it on behalf of the companies. The survey was answered by 18 companies from the EU (Table 3).



Respondents initially answered some key questions about the company (company size, size of sales assortment, type of customers, etc.). Subsequently, the respondents answered questions about the sales channels. In particular, they estimated the percentage of sales of raw materials and finished products by individual sales channels (for B2B and B2C), ranked sales channels by the speed of order realization (from fastest to slowest), and assessed sales trends in sales channels. The survey questionnaire was prepared in several languages and with the help of the 1ka tool. The 1ka tool is a powerful, easy and safe survey tool that provides advanced support for all steps of the web survey process [45]. However, the online survey could not provide all the necessary information about the processes and other details. This was why we invited respondents to structured interviews.



Stage 3: The third step of the research was to execute a structured interview to obtain the information needed to prepare sales channel models. The questions were based on the requirements of business process modeling and indicators for analyzing structural and operational (time) efficiency of processes. The third stage also involved experts from the coatings industry (Figure 1).



The interviews involved companies that sell through the three most common sales channels. The interviews were conducted face to face using MS Teams and focused on gathering detailed information on sales channel processes such as process activities, positions, documentation, process information support, etc. Based on the obtained data, process models were prepared. Given the need for detailed and accurate information on the execution of individual processes and the preparation of appropriate models, the interview was deemed to be the most appropriate for this research stage. The architecture of integrated information systems (ARIS) tool and methodology, more specifically the EPC model type, was used for modeling as it presented the user’s perspective of the process [46,47,48]. Standard symbols [49] for business objects and relations were used. The process modeling methodology is described in detail by Kern et al. [1].



Stage 4: Structural and operational analysis were performed in the research. The first analysis was performed based on the structural indicators connected with business process structural complexity [17,18,21,27]. The second was performed based on the operational indicators connected with time, costs, and quality [19,50]. The paper presents the structural analysis and the time aspect of the operational analysis performed by the PERT method, also used and described by Kern et al. [1].



Stage 5: For significant progress in the sales process, it is necessary to use business process reengineering (BPR) and the digital transformation approach [51]. In addition to process analysis, this upgrade requires relevant and up-to-date data and a technical enabler [52,53]. An appropriate technical enabler for the digital transformation of the sales channel process is selected [5]. The tool is the only all-in-one tool that enables an online, real-time search for ingredients, the virtual development of product formulation, and the creation of digital technical and safety data sheets. Therefore, Allchemist is a common technical enabler as it is developed for developers, vendors, and suppliers. The user takes ingredients data from the structured database available in digital form and stored in the cloud. The user has free access to many ingredients and is thus guided by the platform to select only those that are functionally relevant, safe, environmentally acceptable, and affordable [1]. The digital sales channel was designed based on the selected technical enabler; consequently, the To-Be model was prepared. The distinction between the digital sales channel and online sales [54,55,56] was used in the manuscript to emphasize the result of digital transformation by introducing a common technical enabler. A digital sales channel is used by several companies in the logistics chain. This means that all companies use a common technical enabler, which is generally independent. Using an independent common technical enabler allows companies to access and edit data in a common database. Companies that can compete with each other must appear on the same platform, which improves the whole system’s efficiency. An online sales channel, on the other hand, is generally established by one company (the one that sells), while other companies and individuals (those who buy) access the data and perform transactions.



Stage 6: In the last step, we checked the justification of the digital sales channel in terms of structural efficiency indicators and throughput time (operational efficiency indicator). We evaluated changes with structural efficiency indicators first. In this way, we quickly assessed their impact on the process execution, even before the implementation [27]. The time that transpires from placing the order to the receipt of products is one of the most important factors for the customer when deciding on the choice of supplier [32]; therefore, we also assessed the impact of the changes on the process throughput time. We used data on estimates of the execution times of each process phase, which were collected during structured interviews.




3. Results


3.1. Sales Channels in the Coatings Industry


With the help of a survey among the sellers of ingredients and products, the results of the research showed which sales channels were most often used. The volume of sales by individual sales channels varied according to the end customer type (B2C or B2B). In the sale of products to end customers (B2C), the largest percentage of sales was made through the following three sales channels:




	
Personal sales;



	
Retail;



	
Online sales.








The percentage of sales by individual sales channels and individual product types in sales to end customers (B2C) is shown in Figure 2.



In the sale of ingredients and products to other companies (B2B), the same three sales channels were also most often used, but the percentage of sales by individual sales channel, in this case, slightly changed (Figure 3). In this case, the sales channels followed each other in the following order in terms of sales volume:




	
Personal sales;



	
Online sales;



	
Retail.








The research also revealed that the volume of sales by individual sales channels was changing. The results showed that sales through the online sales channel increased the most, while sales through the telephone sales channel decreased (Figure 4). Personal and online sales channels were most commonly used for marketing purposes (Figure 5).



Based on the survey results, the three most commonly used sales channels (personal sales, retail, and online sales) were included to continue the research, covering more than 95% of the sales volume (Figure 2 and Figure 3).




3.2. As-Is Sales Processes


The research aim was to identify the possibilities and justification for the implementation of a digital sales channel. Therefore, we subsequently checked the involvement and execution of individual phases in the most frequently used sales channels through structured interviews. For this purpose, we designed detailed process models of three selected sales channels.



We found that sales processes differ in the number and sequence of activities, the involvement of various positions (departments or workplaces) in the process execution, in created physical or electronic documents, the number of decisions in the process, included information support, and the percentage of supported activities. However, we could identify the similarity of individual phases of the sales process for the same sales channel for all sellers, as shown in Table 4 and Figure 6.




3.3. To-Be Process of a Digital Sales Channel


The survey results showed that the percentage of sales through the online sales channel is increasing in the coatings industry, which is in line with the general trend of online sales. However, the increase in sales through this sales channel is lower than expected, given the increase in online sales in other industries. When conducting structured interviews, it was found out why this is the case in the coatings industry.



Customers more often decide to buy through an online sales channel when buying already well-known products. However, when they decide to make their first purchase, they need reliable and detailed product information. Manufacturers and sellers in the coatings industry are obligated to publish information on the product’s properties, which are available in the safety data sheets or technical data sheets, usually in the form of PDF documents. Access to them is time-consuming, which deters potential buyers from making the purchase.



Based on these findings, we designed the To-Be digital sales channel. In the phase of providing the additional information, we included information support—a common technical enabler that allows customers to access all product information online. The phases’ sequence of the sales process and the inclusion of a common technical enabler in the digital sales channel is shown in Figure 7.



In the verification stage, we excluded retail sales, as it is not used in practice when selling ingredients (Figure 3).




3.4. Verification of Digital Sales Channel Advantages


We assessed the advantages of the digital sales channel in comparison with the personal and online sales channels in the first step based on structural indicators. The process of evaluating the structural complexity of a business process is presented in detail in the article by Urh et al. [57]. First, Table 5 shows the data on the structural complexity of sales channel models.



The table for the process complexity data (Table 5) shows that some data differ significantly between sales channels. For example, they differ in the number of activities, the number of transitions between activities, the number of connections between positions and activities, the number of used documents, and the number of documents created within a process. Based on the collected data, we assessed the models of sales channel processes according to the following structural indicators (Table 6) [20,23,57]. A rating scale from 1 to 100 was used in the evaluation, where 1 represents the worst score and 100 the best score for each indicator.



From the obtained results of the sales channel evaluation, we can see that most of the grades in the digital sales channel improved. However, as follows from the theory for estimating the complexity of business process models [58], this is a rough estimate that facilitates the decision to implement changes in practice. The evaluation of the actual impact of the digital sales channel implementation was therefore also performed based on the operational indicators from a time perspective.



To analyze the throughput time [49,59,60] of the sales process by individual sales channel, data on the structure of individual phase times in the process were collected: waiting time, preparation–finishing time, and processing time. Table 7 presents the data for the personal sales channel, Table 8 for the online sales channel, and Table 9 for the digital sales channel.



The tables of time estimates for the execution of individual phases show that the phase throughput times do not change between sales channels. However, the phases included in the process execution changes between sales channels, or the execution of an individual phase can be left to the customer. In this way, the difference in the required time to process throughput appears on the seller’s side.



Based on the estimated times for the execution of each phase of the sales channels (Table 7, Table 8 and Table 9), the difference in the time required to execute individual sales (Table 10) with regard to personal sales is shown below.



The obtained results (Table 10) show that the time required to carry out one repetition of the sales process through the online sales channel is 15.9% shorter than that in personal sales. However, this form of sales is not as common as sellers would like. If the buyer is not familiar with the product, he does not get all the necessary information about the product and must inquire about it personally with the seller. In this case, the advantage of the digital sales channel is emphasized. This channel is 32.1% faster than the personal sales channel and 16.3% faster than the online sales channel. At the same time, the channel provides the customer insight into all data on product composition and properties.



However, it is necessary to consider that in establishing a digital sales channel, the seller or manufacturer (its development engineer) must invest some additional effort in entering the data of an individual product into a common technical enabler that would facilitate this form of the sales channel. In an experiment presented in a study by Kern et al. [3], it was shown that a user needs to complete an average of 6 h of training to work with a common technical enabler [5]. Such a trained user (development engineer) needs about 32 min (32.03 ± 7.14 min) to enter the ingredient data and about 12 min (11.96 ± 5.49 min) to enter the product data (formulations).



Given the savings shown in Table 10, we see that the effort (6 h) made to train an individual user in terms of personal sales is compensated with five sales through the digital channel and with ten through online sales. Assuming that the average product consists of seven components, it would be necessary to devote less than 4 h to data entry, compensated with four or seven sales via the digital channel. If the data entry of the product to the common technical enabler were performed with a partially automatic transfer (data parsing), it would take less than 25 min to transfer the average product. The calculation considers that data parsing requires 10 s and an additional 10% of manual entry time to check the correctness of data transfer. As a result, the company would be compensated with the first sale through the digital channel.





4. Discussion and Conclusions


This study undoubtedly answered the research questions. The survey results showed that three sales channels are used the most in the coatings industry. We did not find a significant difference between companies that sell ingredients and companies that sell coatings or other end products. However, there are significant differences between end-user sales (B2C) and business sales (B2B). In both cases, three sales channels are predominant: personal sales (by sales representative), retail, and online sales. The online sales channel is growing the fastest of all sales channels. At the same time, the online sales channel is mainly used for marketing.



The survey, particularly the responses to structured interviews, show that there are limitations in the industry that prevent online sales from increasing its share as quickly as in other industries. The restrictions stem in particular from the specifics of the coatings industry in the field of ingredients. The specificity is that the ingredients are first offered to the developers (formulators). For instance, when developers develop coating, and if they use the offered ingredient in the coating, the sale of ingredients for production will then become routine (simple orders of known ingredients for a known customer). Ingredient retailers, therefore, distinguish sales processes between those addressed to formulators developing new coatings and those addressed to companies producing already developed coatings. In the research, we focused mainly on addressing the developers’ sales process.



In previous studies [1,2,3], we found that developers use a limited set of ingredients to develop a new formulation. This is because access to available ingredients is limited. They still obtain data mainly from their databases (which are usually not up-to-date), safety and technical data sheets (mostly in PDF format, which is extremely time-consuming), or the sales databases of individual retailers to which they are linked. These databases are partial and do not offer an overview of different manufacturers and choices. Hence, formulators develop on a limited sample of ingredients, and the likelihood of an optimal formulation being developed is relatively small.



There is a common technical enabler [5] that allows product development in the coatings industry using an unlimited number of ingredients and available properties, in a way that shortens development time by 48% [1]; it is correspondingly cheaper [3] and more environmentally friendly [2]. However, this requires information on the ingredients. Research has shown several options for a common technical enabler to be filled and updated with this data. The formulator can enter ingredient data during the development process of the new coating. It compensates, but it is the most time-consuming option. The experiment showed that this takes up to 32 min on average for one ingredient. Another option is to parse the data from the PDF safety data sheets. This is a promising option as it shortens data entry time by more than 85%. In any case, this technology will be used mainly to digitize data that is still in analog form. However, the only right way is to enter ingredient data directly from ingredient vendors. Only they have up-to-date data. Only they have the option to enter the data from the source and must therefore enter it only once. A fundamental argument is that vendors have the most significant interest in providing information about their ingredients to developers as soon and as cheaply as possible.



But there is also doubt as to whether it is worthwhile for manufacturers and retailers of ingredients to make an additional effort in using a digital sales channel with the common technical enabler in addition to established sales channels.



The first argument is that this gives them additional work, but at the same time, they do not know whether this channel would be effective and whether it would be successful. We completely dispelled these two doubts in this study. We have proven that the sales process in which we use the common digital enabler is shortened by more than 15% compared to the online sales channel, and by more than 32% compared to the personal sales channel. At the same time, we calculated that the input would be compensated by up to seven successful sales of ingredients or coatings. If parsing were implemented, we estimate that the input of the average product would be shortened by more than 210 min.



An additional argument against implementing the digital sales channel is that new information support needs to be employed. During research, we proved that this is not the case. We used a stand-alone, cloud-based common technical enabler for all calculations in the research. The company has no implementation costs, and training takes 6 h per user. This effort pays off after less than ten sales through the digital channel. However, it is a fact that with greater use of the new sales channel, there will be a need to automate data entry for ingredients to the common technical enabler. It will then be necessary to implement software interfaces, but the company could decide on this step only once their initial investments have been remunerated.



The final argument against implementing a digital sales channel is that it will “disclose its ingredients to competitors”. This argument does not hold up. Detailed data of ingredient properties are already available via technical data sheets and safety data sheets in the coatings industry. If the competition wants to access this data, it can do so. However, the problem with “hiding” information is that they are more difficult to access for developers because they do not have time to search for a larger number of “competing” ingredients and therefore include only those already known and available in the new formulation. Accordingly, salespersons often fear that they will become redundant if all the data is available in one place. So far, this argument has proven to be the biggest obstacle to implementing improvements in all industries that have already digitalized (automotive, electronics, travel industry, etc.). At the same time, it is the most dangerous for companies. In all industries, rule breakers sooner or later take advantage of new technologies and use them to improve their processes. Undoubtedly, breakthrough companies in the coatings industry will also decide to implement a new digital sales channel. Those companies that will not use the digital sales channel will find it challenging to keep up with the breakthroughs. The tourism industry example shows that whoever did not use one of the common technical enablers early enough (e.g., Booking.com, Airbnb, etc.) found it extremely difficult to catch up. We can expect ingredient vendors to soon change from “ingredient data senders” to “developer consultants”. This is a process that we will undoubtedly witness in the coatings industry in the near future.



The research indicated another important fact in a broader context. Digital transformation with the common technical enabler is most positively reflected when observing the entire coatings industry’s logistics chain. The information on ingredients entered by ingredient vendors shortens the process, reduces its cost, and improves sales. Up-to-date data available at all times shortens, cheapens and improves the coating development process [1,2,3]. Most striking, however, is that product sales (B2B and B2C) can also be significantly improved because formulation specifications would have already been collected as safety data sheets, and technical data sheets, with various labels available at all times. If the logistics chain has several stages, the positive effects will be potentiated.



Our further research will be focused on the analysis of the advantages of using a common technical enabler and the digital sales channel for the entire logistics chain in the coatings industry.
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Figure 1. Current positions of the responding experts. 
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Figure 2. Sales of products to end customers (B2C): (a) Sales percentage of each product category by individual sales channel. (b) The total percentage of sales by individual sales channel. 
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Figure 3. Sales of products to other companies (B2B): (a) Sales percentage of each product category by individual sales channel. (b) The total percentage of sales by individual sales channel. 
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Figure 4. Sales trends by individual sales channels. 
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Figure 5. Use of individual sales channels for marketing. 
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Figure 6. The sequence of sales process phase execution by sales channels. 
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Figure 7. The sequence of phases and inclusion of a technical enabler in a digital sales channel. 
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Table 1. Theoretical review of sales channels.
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	References
	Sales Channels





	Alba et al. [31]
	Supermarket, department store, category, catalog, internet retail, and interactive home shopping.



	Payne and Frow [32]
	1. Sales force (field account management, service, personal representation);

2. Outlets (retail branches, stores, depots, and kiosks);

3. Telephony (traditional telephone, facsimile, telex, call center contact);

4. Direct marketing (direct mail, radio, traditional TV);

5. E-commerce (e-mail, the Internet, interactive digital TV);

6. M-commerce (mobile telephony, SMS and text messaging, WAP, and 3G mobile services).



	Neslin et al. [33]
	Internet, ATM, call centers, retail, catalog, internet, direct e-mail, store, telemarketing, direct selling.



	Neslin and Shankar [34]
	Channels typically include the store, the Web, catalog, sales force, third party agency, call center and the like.



	Avery et al. [35]
	Catalog channel, internet channel (websites), retail store.



	Verhoef et al. [36]
	Retail channels (store), online website, direct marketing, mobile channels (i.e., smart phones, tablets, apps), social media customer touchpoints (mass communication channels: TV, Radio, Print, C2C).



	Kannan et al. [37]
	Online, mobile and offline media and channels: search engines, display advertisement, social media, e-mail, print ads, radio, TV ads, website, mobile apps or sites, stores.



	Kannan [38]
	Online and mobile channels (apps), social channels, search engines, e-mail, print catalog, TV.

Individual marketing channels, such as search, display,

e-mail, referral, and direct site.



	van Heerde et al. [39]
	Online channel, physical store, mobile channel (app).



	Liu et al. [40]
	1. Offline channels

(mainly physical stores and catalogs);

2. Online channels (e-mail and websites);

3. Mobile channels (mobile websites and apps);

4. Other touchpoints (social media, word of mouth advertising, promotions, and thank-you cards).



	Liu et al. [41]
	Physical stores, online website, mobile website, apps.
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Table 2. Theoretical review of sales channel activities.
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	References
	Sales Channel Activities





	Nibusinessinfo.co.uk [42]
	1. Generating sales leads;

2. Make the right sales contacts;

3. Get sales appointments;

4. Sales meeting;

5. Negotiate and close the sale;

6. Sales follow-up and relationship building.



	Burt and Sparks [43]
	1. Comprising the sourcing of products;

2. Stockholding, inventory, and store merchandising;

3. Marketing effort, including branding;

4. Customer selection, picking, and payment;

5. Distribution of goods by or to the consumer.



	Melacini and Tappia [44]
	1. Transport from supplier to DC;

2. Warehousing (receiving and storing, inventory, picking, packing and consolidation);

3. Transport from DC to store;

4. Store activities (handling, inventory);

5. Home delivery.
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Table 3. Table of companies with area of business, size, years in the industry, and responding person.
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	Company
	Area of Business
	Size
	Years in the Industry
	Responding Person





	Company A
	Production of coatings, lacquers,

pigment pastes, and chemicals.
	Small-sized enterprise
	Since 1980
	Director and Head of Development



	Company B
	Production of abrasives, putties—body fillers, primers, masking products, clear coats and paints, uniMix paints,

hardeners, polishing system, bonding and sealing products, body shop,

consumables tools and accessories, health and safety products, car cleaning products, technical aerosols,

promotional articles.
	Medium-sized enterprise
	More than 20 years
	Head of Development



	Company C
	Production of titanium dioxide,

sulphuric acid, zinc wire, zinc alloys, zinc bars, zinc anodes, recycled zinc, printing inks, powder coating,

anti-corrosion coatings, copper

fungicides, sulfur fungicides, fertilizers, phytopharmaceuticals, rubber coating.
	Large-sized enterprise
	Since 1873
	Sales Manager



	Company D
	Sales, marketing, and logistics of

specialty chemicals and ingredients.
	Large-sized enterprise
	Since 1995
	Marketing Manager



	Company E
	Production of decorative coatings,

industrial paints for wood and metals,

car refinish program, road paints,

resins, powder coatings.
	Medium-sized enterprise
	Since 1844
	Head of Coating Resins Sales



	Company F
	Coatings for wood and metals, wall paints, plasters.
	Small-sized enterprise
	Since 1995
	Sales Manager



	Company G
	Distributor and agent for raw materials and chemicals—they are concerned with products used in construction, coatings, detergent, cosmetics, rubber and plastic, food and feed.
	Micro-sized enterprise
	Since 1993
	Director



	Company H
	Distributor for coatings, lacquers, and chemicals.
	Small-sized enterprise
	Since 1997
	Sales Manager



	Company I
	Production of coatings for impregnation and protection of wood, stone, and other building materials, grouts, waterproofing coatings, cleaners.
	Micro-sized enterprise
	Since 2014
	Sales Manager



	Company J
	Distribution and selling of various chemicals.
	Micro-sized enterprise
	Since 2011
	Business Development Manager



	Company K
	Production of paints and coatings, performance applications, and composites.
	Large-sized enterprise
	Since 1961
	Business Developer and Innovation Leader



	Company L
	Specialty chemicals for paints, coatings, adhesives, plastics, building materials: defoamers, powder additives, wetting and dispersion agents, mineral flame retardants, thickeners and rheology, additives, pigments and fillers.
	Small-sized enterprise
	Since 1947
	Managing Director



	Company M
	Production of complex inorganic color pigments.
	Medium-sized enterprise
	Since 1920
	Regional Sales Manager



	Company N
	The company operates in the chemical industry in several segments: coatings, adhesives, resins, pigments, and other specialty chemicals.
	Micro-sized enterprise
	Missing answer
	CSO



	Company O
	Provider of digital system solutions for measurement methods in the paints and coatings industry.
	Small-sized enterprise
	Since 2014
	Key Account Manager



	Company P
	Missing answer.
	Large-sized enterprise
	Missing answer
	Head of Sales



	Company R
	Production of decorative coatings,

industrial paints for wood and metals,

car refinish program, road paints,

resins, powder coatings.
	Large-sized enterprise
	Since 1988
	Assistant in the Sales Department



	Company S
	Production and sales: paints and

coatings, chemicals.
	Large-sized enterprise
	Since 2007
	Sales Manager
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Table 4. Inclusion of sales process phases in sales channels.
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No. 1

	
Phases of the Sales Process

	
Sales Channels




	
Personal Sales

	
Retail

	
Online Sales






	
10

	
Marketing effort including branding

	
√

	
√

	
√




	
20

	
Customer selection/acquiring

	
√

	

	




	
30

	
Additional information provided by the seller

	
√

	
√

	
√




	
40

	
Billing and payment

	

	

	
√ 2




	
50

	
Product supply

	
√

	

	
√




	
60

	
Product storage

	
√

	

	
√




	
70

	
Inventory and store merchandising

	

	
√

	




	
80

	
Picking and packing

	
√

	
√

	
√




	
90

	
Distribution of products

	
√

	

	
√




	
100

	
Billing and payment

	
√

	
√

	
√








1 The table lists the sales process phases identified during the design of detailed process models. Since only some of the listed phases are included in individual sales channels, we also marked them with the phase number to make it easier to track the inclusion of each phase in other tables. 2 Within the online sales channel, the customer can decide to make a payment for the products during the order of products or after delivery.
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Table 5. Data of the process’s complexity.






Table 5. Data of the process’s complexity.





	
Process Complexity Data

	
Sales Channels




	
Personal Sales

	
Online Sales

	
Digital Sales






	
The number of activities

	
37

	
26

	
29




	
The number of possible transitions between activities

	
30

	
20

	
21




	
The number of positions (employees)

	
11

	
9

	
8




	
The number of connections between positions and activities

	
43

	
26

	
33




	
The number of used documents

	
9

	
9

	
5




	
The number of documents created within a process

	
6

	
7

	
3




	
The number of decisions made by employees

	
3

	
2

	
3




	
The number of used information technology (ICT)

	
5

	
3

	
4




	
The number of activities supported by the information technology (ICT)

	
18

	
14

	
16
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Table 6. Evaluation of sales channel processes according to structural indicators.
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Indicators of Process Structure

	
Sales Channels




	
Personal Sales

	
Online Sales

	
Digital Sales






	
Process activities

	
97

	
96

	
97




	
Number of transitions between activities

	
19

	
23

	
28




	
Process positions

	
9

	
11

	
13




	
Level of inclusion of the positions

	
11

	
11

	
14




	
Percentage of created documents

	
33

	
22

	
40




	
Percentage of created documents and activities

	
84

	
73

	
90




	
Process decisions

	
92

	
92

	
90




	
Process information technologies

	
80

	
67

	
75




	
Percentage of activities supported by the ICT

	
49

	
54

	
55
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Table 7. Time estimates of the personal sales channel’s phases.
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No.

	
Process Phase

	
Time Estimates

(in Hours, h)

	
Optimistic

	
Most Probable

	
Pessimistic

	
Expected

	
Phase Throughput






	
10

	
Marketing effort, including branding

	
Waiting

	
2.00

	
4.00

	
8.00

	
4.33

	
175.38 1




	
Orientation

	
0.30

	
1.00

	
2.00

	
1.05




	
Processing

	
80.00

	
160.00

	
300.00

	
170.00




	
20

	
Customer selection/acquisition

	
Waiting

	
0.00

	
0.00

	
0.01

	
0.00

	
0.28




	
Orientation

	
0.00

	
0.00

	
0.00

	
0.00




	
Processing

	
0.13

	
0.25

	
0.50

	
0.27




	
30

	
Additional information provided by the seller

	
Waiting

	
0.02

	
0.04

	
0.10

	
0.05

	
0.61




	
Orientation

	
0.02

	
0.04

	
0.10

	
0.05




	
Processing

	
0.10

	
0.50

	
1.00

	
0.52




	
50

	
Product supply

	
Waiting

	
0.02

	
0.04

	
0.10

	
0.05

	
0.32




	
Orientation

	
0.02

	
0.04

	
0.10

	
0.05




	
Processing

	
0.05

	
0.20

	
0.50

	
0.23




	
60

	
Product storage

	
Waiting

	
0.02

	
0.04

	
0.10

	
0.05

	
1.61




	
Orientation

	
0.30

	
1.00

	
2.00

	
1.05




	
Processing

	
0.10

	
0.50

	
1.00

	
0.52




	
80

	
Picking and packing

	
Waiting

	
0.02

	
0.04

	
0.10

	
0.05

	
0.61




	
Orientation

	
0.02

	
0.04

	
0.10

	
0.05




	
Processing

	
0.10

	
0.50

	
1.00

	
0.52




	
90

	
Distribution of products

	
Waiting

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00 2




	
Orientation

	
0.00

	
0.00

	
0.00

	
0.00




	
Processing

	
0.00

	
0.00

	
0.00

	
0.00




	
100

	
Billing and payment

	
Waiting

	
0.02

	
0.04

	
0.10

	
0.05

	
0.32




	
Orientation

	
0.02

	
0.04

	
0.10

	
0.05




	
Processing

	
0.05

	
0.20

	
0.50

	
0.23








1 Estimated phase times are given for the sale of a product that is executed once regardless of how many sales have been executed with the product. The number of completed sales varies between products, so it does not make sense to calculate the average time spent per sale for this phase. Therefore, this phase was excluded from the calculation of the process throughput time. 2 It was impossible to obtain a time estimate from the seller because, in most companies, the delivery of products to the consumer is executed by external contractors (delivery service, express mail, etc.). Therefore, this time could not be taken into account for any sales channel.
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Table 8. Time estimates of the online sales channel’s phases.
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No.

	
Process Phase

	
Time Estimates

(in Hours, h)

	
Optimistic

	
Most Probable

	
Pessimistic

	
Expected

	
Phase Throughput






	
10

	
Marketing effort, including branding

	
Waiting

	
2.00

	
4.00

	
8.00

	
4.33

	
175.38 1




	
Orientation

	
0.30

	
1.00

	
2.00

	
1.05




	
Processing

	
80.00

	
160.00

	
300.00

	
170.00




	
30

	
Additional information provided by the seller

	
Waiting

	
0.02

	
0.04

	
0.10

	
0.05

	
0.61




	
Orientation

	
0.02

	
0.04

	
0.10

	
0.05




	
Processing

	
0.10

	
0.50

	
1.00

	
0.52




	
40

	
Billing and payment

	
Waiting

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00 3




	
Orientation

	
0.00

	
0.00

	
0.00

	
0.00




	
Processing

	
0.00

	
0.00

	
0.00

	
0.00




	
50

	
Product supply

	
Waiting

	
0.02

	
0.04

	
0.10

	
0.05

	
0.32




	
Orientation

	
0.02

	
0.04

	
0.10

	
0.05




	
Processing

	
0.05

	
0.20

	
0.50

	
0.23




	
60

	
Product storage

	
Waiting

	
0.02

	
0.04

	
0.10

	
0.05

	
1.61




	
Orientation

	
0.30

	
1.00

	
2.00

	
1.05




	
Processing

	
0.10

	
0.50

	
1.00

	
0.52




	
80

	
Picking and packing

	
Waiting

	
0.02

	
0.04

	
0.10

	
0.05

	
0.61




	
Orientation

	
0.02

	
0.04

	
0.10

	
0.05




	
Processing

	
0.10

	
0.50

	
1.00

	
0.52




	
90

	
Distribution of products

	
Waiting

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00 2




	
Orientation

	
0.00

	
0.00

	
0.00

	
0.00




	
Processing

	
0.00

	
0.00

	
0.00

	
0.00




	
100

	
Billing and payment

	
Waiting

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00 3




	
Orientation

	
0.00

	
0.00

	
0.00

	
0.00




	
Processing

	
0.00

	
0.00

	
0.00

	
0.00








1,2 The same notes as for Table 7. 3 The “Billing and payment” phase is divided into two parts. Since the buyer chooses a payment method and pays, the time estimate by the seller is not relevant. Therefore, this time could not be taken into account for the online and digital sales channels.













[image: Table] 





Table 9. Time estimates of the digital sales channel’ phases.
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No.

	
Process Phase

	
Time Estimates

(in Hours, h)

	
Optimistic

	
Most Probable

	
Pessimistic

	
Expected

	
Phase Throughput






	
10

	
Marketing effort, including branding

	
Waiting

	
2.00

	
4.00

	
8.00

	
4.33

	
175.38 1




	
Orientation

	
0.30

	
1.00

	
2.00

	
1.05




	
Processing

	
80.00

	
160.00

	
300.00

	
170.00




	
30

	
Additional information provided by the seller

	
Waiting

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00 4




	
Orientation

	
0.00

	
0.00

	
0.00

	
0.00




	
Processing

	
0.00

	
0.00

	
0.00

	
0.00




	
40

	
Billing and payment

	
Waiting

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00 3




	
Orientation

	
0.00

	
0.00

	
0.00

	
0.00




	
Processing

	
0.00

	
0.00

	
0.00

	
0.00




	
50

	
Product supply

	
Waiting

	
0.02

	
0.04

	
0.10

	
0.05

	
0.32




	
Orientation

	
0.02

	
0.04

	
0.10

	
0.05




	
Processing

	
0.05

	
0.20

	
0.50

	
0.23




	
60

	
Product storage

	
Waiting

	
0.02

	
0.04

	
0.10

	
0.05

	
1.61




	
Orientation

	
0.30

	
1.00

	
2.00

	
1.05




	
Processing

	
0.10

	
0.50

	
1.00

	
0.52




	
80

	
Picking and packing

	
Waiting

	
0.02

	
0.04

	
0.10

	
0.05

	
0.61




	
Orientation

	
0.02

	
0.04

	
0.10

	
0.05




	
Processing

	
0.10

	
0.50

	
1.00

	
0.52




	
90

	
Distribution of products

	
Waiting

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00 2




	
Orientation

	
0.00

	
0.00

	
0.00

	
0.00




	
Processing

	
0.00

	
0.00

	
0.00

	
0.00




	
100

	
Billing and payment

	
Waiting

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00 3




	
Orientation

	
0.00

	
0.00

	
0.00

	
0.00




	
Processing

	
0.00

	
0.00

	
0.00

	
0.00








1,2 The same notes as for Table 7. 3 The same notes as for Table 8. 4 The execution of the phase “Additional information provided by the seller” is left to the buyer (the necessary information is accessible to the buyer with the help of a common technical enabler). Therefore, the time estimate by the seller is not relevant and could not be taken into account.
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Table 10. Process throughput time of the sales channels.






Table 10. Process throughput time of the sales channels.





	
No.

	
Phases of the Sales Process

	
Phase Throughput Time (h)




	
Personal Sales

	
Online Sales

	
Digital Sales






	
10

	
Marketing effort, including branding

	
175.38 1

	
175.38 1

	
175.38 1




	
20

	
Customer selection/acquisition

	
2.28

	
0.00 2

	
0.00 2




	
30

	
Additional information provided by the seller

	
0.61

	
0.61

	
0.00 3




	
40

	
Billing and payment

	
0.00 2

	
0.00 3

	
0.00 3




	
50

	
Product supply

	
0.32

	
0.32

	
0.32




	
60

	
Product storage

	
1.61

	
1.61

	
1.61




	
80

	
Picking and packing

	
0.61

	
0.61

	
0.61




	
90

	
Distribution of products

	
0.00 4

	
0.00 4

	
0.00 4




	
100

	
Billing and payment

	
0.32

	
0.00 3

	
0.00 3




	
PROCESS THROUGHPUT TIME:

	
3.75

	
3.15

	
2.54




	
THROUGHPUT TIME REDUCTION (in %):

	

	
15.9%

	
32.1%








1 The phase time was obtained per product and not per sales repetition (Table 7, Table 8 and Table 9), so it was not taken into account in the further calculation. 2 The phase of the sales process is not included in the sales channel. 3 The phase of the sales process is executed automatically or by the customer. 4 External contractors carry out delivery of products to the consumer (delivery service, express mail, etc.). Therefore, time is not included in the process throughput time.
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