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Abstract. While digitization is a strategic advantage in numerous industries such 
as the automotive industry or mechanical engineering, other industries like the 
German quarrying industry have not yet established a transformation towards a 

digitized industry. This leads to inefficient work and inaccurate forecasting 
capabilities. To address these challenges, digital platforms can incentivize 
digitization by supporting the capacity utilization and forecasting capability of 
these companies. In this paper, the quarrying industry is analyzed by a 
morphology and different types of companies are identified. Knowing the digital 
maturity of these companies and by determining the key factors to forecast 
demands and the capacity utilization, different operating models are derived. 
Combined with a morphology and the value creation system, different scenarios 
for the identification of platform services are examined. These scenarios are 

weighted in a utility analysis to get an operating model blueprint to develop and 
establish digital platforms in less digitized industries. 

Keywords: Platform economy, operating models, digitization, quarrying 
industry, forecasting capability, optimized capacity utilization 

1 Introduction 

Many industries, such as mechanical engineering, have been continuously and 

successively transformed by automation and networking over the past decades. 

Digitization is an important part of the corporate strategy of companies in these highly 

developed industries [1]. In addition to the emergence of new, innovative products and 

services, it has helped to fundamentally change operating principles in these markets. 

A fundamental driver of this development is the platform economy [2]. In the past 

decades, the (German) quarrying industry has shown no general trend toward digital 

transformation [3]. Digital technologies are only integrated to a limited extent due to 
the industry structure: only a regional market within a 50 km radius is usually served, 

and more than 40 % of the companies have less than 10 employees [4]. In addition to 

the use of conventional technologies and insufficient data management, companies in 

the industry suffer from fluctuations in demand and poor forecasting ability [5].  
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A suitable platform solution, coupled with the specific capability of suitable data 

management, can support companies in the industry by improving their forecasting 

capability and increasing their capacity utilization. The market transparency created 

comes with advantages for suppliers and buyers and additionally empowers companies 

to optimize capacity utilization in their operations, which at the same time allows them 

to act more economically and sustainably. 

In this paper, a methodology for a suitable operator model to offer forecasting and 
capacity utilization optimization services is developed. This enables companies to 

forecast fluctuating demand more precisely and to react to it with higher capacity 

utilization. This addresses the structural problem towards digitization in the German 

quarrying industry with the aim of creating an opportunity for the companies to benefit 

from the platform economy using a platform solution. The remainder of the paper is 

organized as follows. Section 2 reviews the relevant theoretical background, and 

section 3 presents the methodology and study design. Section 4 shows the methodology 

for establishing a platform operator model. In section 5, the conclusion is provided. 

2 Theoretical Background 

2.1 Platforms and Platform Ecosystems  

In the past decades, digital transformation has significantly changed how firms operate 

and interact [6]. New business models appeared due to the ubiquity of data storage and 

processing power available [7]. A new environment for collaboration emerged, forming 

complex inter-organizational structures. Organizational borders become blurry and 

value creation is distributed across different actors [8]. Platforms are a new type of 

value creation systems leveraging these developments. Platforms are an “open 

architecture with rules of governance designed to facilitate interactions” [9]. The open 
architecture enables third parties to participate [9] and is the basis for building a 

platform ecosystem. Existing approaches support the strategic design of ecosystems 

(e. g. [10]), but mainly focus on transactional platforms (e. g. Amazon, eBay).  

Platforms can be differentiated by their purpose and functionality. Whilst digital 

transactional platforms focus on their role as an intermediate to enable a marketplace, 

data-centric digital platforms enable the data-based connectivity of different entities. 

Through a digital data-centric platform, a data-based system is created in which 

complementary products and services are linked to form a connected overall system, a 

digital ecosystem [11]. Those platforms are most widely used to connect different 

entities’ respective businesses and therefore are mostly B2B platforms. 

2.2   Operating Models for Platforms  

The strategy, architecture, and operational actions of platforms are significantly shaped 

by the underlying operator concept and influence the value proposition [12]. The 

operator concept of platforms is based on the two central roles, the platform sponsor 
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and the platform manager. The platform sponsor is the owner of the intellectual 

property of the platform and defines the strategy, target groups, value proposition, and 

governance[13]. The platform manager acts operationally in the daily business. He also 

provides the necessary platform components to realize the value proposition [14]. 

The roles of platform sponsor and platform manager can be fulfilled by one or more 

organizations. This creates a design space of the operator concept, which contains four 

prototypical operator models. In the proprietary model, both roles are fulfilled by the 

same organization. Within the framework of this operator model, extraordinary market 

positions comparable to monopolistic positions are achievable. However, a substantial 

initial investment on the part of the operators is necessary to achieve this outstanding 
market position. The operator scenario of the joint venture is created by the merger of 

several organizations on a normative and strategic level, which cooperatively act as 

shareholders for this joint venture. The joint venture acts largely independently at the 

operational level distributing the risks of the initial investment evenly among the 

shareholders. However, this operator model lacks agility at the strategic level after the 

initial market positioning. Multiple and conflicting shareholder interests can reduce the 

speed of decision-making. In a licensing model with one platform sponsor and multiple 

platform managers, aggregated customer networks of different organizations prove to 

be advantageous for the management side. The licensing of several managers, who 

provide users with access to the platform through various technical solutions, creates 

competition between the platform managers, which leads to attractive pricing for the 
platform users. However, this operator model reduces the revenue potential for the 

sponsor and manager. The shared model is created by integrating numerous 

organizations at the sponsor and management levels. Due to the multitude of actors, a 

uniform realization is difficult. The openness of these platforms enables low-cost 

structures. However, revenue potentials for platform sponsors and managers are low 

and decision-making is significantly more difficult [2].  

The normative and strategic platform orientation, therefore, depends on the 

structural framework defined by the outlined operator scenarios and the specific 

occupation of the individual roles. This is a critical aspect regarding platform evolution 

and the offering of various platform services [15]. 

3   Methodology and Study Design 

In the following, methodical foundations for establishing a platform operator model are 

explained. The action research methodology is a management research approach to 

bring about a productive synthesis between science and management consulting and 
meet the requirements of theory and practice [16]. The morphological method is a 

systematic heuristic creativity technique to systematize inventions. The central element 

of morphology is the morphological box. First, the problem at hand must be analyzed, 

then it is fragmented into relevant parameters. These parameters are constituent features 

of the problem at hand. Subsequently, possible characteristics are identified for each 

parameter. The characteristic values represent solution variants, from which a preferred 

solution variant is selected based on a value standard [17]. 
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The utility analysis is a method for the systematic preparation of decisions based on 

evaluations (benefits) and a selection (ranking of benefits) of optimal alternatives [18]. 

The degree of fulfillment of each partial benefit is added up to the total benefit [19].  

Qualitative interviews allow the capture of rich data but must be carefully conducted 

to achieve high-quality results [20]. Depending on the interview design, there are 

several types of qualitative interviews. In this paper, the semi-structured interview is 

used. The semi-structured interview is held with both prepared questions and 
improvised questions with a free conversation [20]. This type of interview is following 

a general outline to gather the necessary information but also gives the researcher 

enough room to adapt to the interviewees to gather more detailed results [21].  

The development and validation of the methodology developed in the paper consider 

the use of the above-mentioned methods. A rigorous literature review is the starting 

point for the development of the models, the whole method was validated by 35 experts 

in several workshops between April 2021 and March 2022. 

4   Results 

4.1   Methodology for Establishing a Platform Operator Model 

The paper proposes a methodology to identify different operator models for the 

operation of a platform in a less digitized industry. A literature review reveals a lot of 

research for high digitized industries (e. g. [6, 7, 11, 12]), therefore high digitization 

within the companies is often assumed. The structure of less digitized industries – as 

described in section 1 – is very different and leads to the fact that there is hardly any 
penetration of digital platforms, especially for forecasting and capacity services [22].  

To tackle this, a methodology with several steps is developed and explained with an 

example of the German quarrying industry. For the development, an action research 

framework is used [16]. Firstly, the value creation system must be designed, the 

proposed method to use is the value flow model. Secondly, the companies of the 

industry must be systematically described and characterized. For this, methods like 

morphology and typification can be used. Thirdly, possible operator concepts have to 

be identified, they orchestrate the individual actors and define the strategy, the services, 

and the governance of the platform. For this, a method like the operator concepts 

classification should be used. Concludingly, an adequate platform operator to offer 

possible services for the improvement of the forecasting capability and the capacity 
utilization is determined. The proposed method is a utility analysis, which as a result 

shows suitable services in dependence on a specific operator. The methodology with 

the proposed steps and methods is depicted in Fig. 1. 
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Fig. 1. Methodology for establishing a platform operator model and suitable services 

4.2   Platform Operator Model for a Less Digitized Industry like Quarrying 

Industry 

In this section, the different steps for the platform operator model are explained and 

evaluated with the example of the German quarrying industry.  

Value Creation System. Value creation systems consist of complementary nodes 

and links which enable the interaction between each other [23]. Methods like the “Value 

Flow Model” provide the possibility to visualize the different roles, their functions, 

activities, and their core transactions [24]. The value creation system developed focuses 

on the abstract visualization of the ecosystem from an economic perspective.  

The value creation system of the German quarrying industry consists of 15 different 

roles and their transactional relationships. Raw material extraction companies, which 

extract large quantities of material, are at the beginning of the value chain [25]. Taking 

into consideration, that the generally moderately priced (low priced) extracted goods 

are characteristical by high mass and volume, the transportation distance to the 

economically accessible market is limited to approximately 50 km [26]. Essentially, a 
distinction can be made between the extraction of solid rocks (natural stones) and loose 

rocks (sand & gravel, clay), mostly in opencast mines [27].  

For the considered companies, the products are mostly used in the construction 

industry (approx. 95 %). Core areas of the building materials industry are building 

materials production, building materials recycling, building materials landfilling, and 

recycling, which are often directly downstream. The remainder is used in different 

industries such as paper, glass, food, chemicals, fertilizers, iron and steel, and others. 

Therefore, there are assorted primary products as well as diverse customers [28]. 

Entrepreneurs or groups of companies fulfill several roles in the value network. A clear 

demarcation between participants in the building materials industry is therefore 

becoming increasingly difficult. The products are distributed to consumers and returned 

as secondary raw materials or as waste materials deriving from demolition and 
recycling. The transportation occurs either directly, or by means of distribution 

companies. Machinery and plant manufacturers, as well as blasting service providers, 

enable the companies to add value. Logistics providers add value by distributing 

products and waste. Value creation in the industry is regulated by law and standards, 

public authorities, and auditors. Auditors and testing laboratories ensure the quality of 

the products. The value creation system is depicted in Fig. 2. 
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and identification of the industry participants of the quarrying industry, a structured 

decomposition of the problem must be performed. For this, the St. Gallen Management 

Model can be used as it provides a method to classify a company by key categories 

[29]. Following the adaptation to manufacturing companies, these key categories can 

be broken down into in-plant and out-of-plant issues. For the morphology, the 

dimensions of corporate structure and digital maturity are taken, whereas the focus is 

on digital maturity [30]. The features and characteristics are derived based on a 
literature review and were validated in expert interviews (Fig. 3).  

 

 

Fig. 2. Value creation system of the German quarrying industry 

 

Type I "Digitally expandable": This type can particularly be assigned to micro-

enterprises and predominantly small groups of companies with annual sales of up to 

€50 million. They employ less than 100 employees and have less than 5 locations. In 

the area of digital maturity, the companies work predominantly analog. Data analysis 

is carried out manually and not on a digital basis. In addition, it was found that recorded 

data on sales volumes are not evaluated, as the companies operate almost entirely 

demand-driven. As a result, decisions are made based on experience.  

Type II "digitally advanced": This type can be assigned to company alliances with 

up to €150 million in sales, which have up to 20 locations and up to 250 employees. In 

terms of digital maturity, type II companies record process and status data digitally and 
automatically using manufacturer platforms. The use of such digital systems enables 

data to be fed into the internal IT network and diagnostic data analysis. Past events can 

be looked at intensively to clarify causes and to derive consequences for the future. 

Type III "digital pioneers": In particular, corporations with annual sales of €50 

million or more, more than 20 locations, and more than 250 employees can be assigned 

to Type III. Process and condition data are collected digitally-automatically via the 

producer platforms and are partially analyzed descriptively and diagnostically. 

Available assistance systems cover a wide range, including weighing systems, 

production monitoring and planning, Excel-based analysis systems, and Material 

Requirements Planning (MRP II) and Enterprise Resource Planning (ERP) systems.  
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Operator Concept for the Digital Platform Solution. To identify possible operator 

models, it is essential to consider the corresponding value network. In addition to 

private-sector players, the public sector in the form of topic-related authorities as well 

as associations and cooperative players, for example in the form of industry 

associations, must also be considered. The number of potential platform operators 

identified is reduced based on criteria to be selected on an industry-specific basis. By 

applying the criteria of digital competencies, technical competencies (mining and 

mechanical engineering), network, neutrality, and profit orientation, the potential 

operator candidates of the industry association, a compendium of equipment 

manufacturers, technology, and service providers as well as a compendium of  

 
Fig. 3. Morphology for less digitized industries at the example of quarrying industry 

companies in the quarrying industry could be identified for the German quarrying 

industry. The latter would appear in the realization both on the operator level and on 

the customer level. Furthermore, downstream players in the value chain can be 

considered since the resources used in the primary extraction of bulk raw materials and 

the downstream construction industry are to a significant extent congruent and the use 

case of the platform is transferable. In addition, they know the challenges of forecasting 

and capacity utilization and can address them with proposed solutions. [31]. 

These identified and filtered candidates are now integrated into the abstracted 

operator models. After a comparison of the interests of the stakeholder group on the 

operator side and the user side, five scenarios could be identified. In a further filtering 
stage, by comparing the interests of the individual stakeholders at the operator and user 

level, the number of scenarios was reduced to three. These remaining scenarios are 

presented in Fig. 4 below and classified in the abstracted matrix of operator scenarios.  

Scenario 1 "Joint venture": A union of the corporate associations of the quarrying 

industry, equipment manufacturers, technology providers, and service providers as well 

as, if applicable, downstream players in the value chain at the sponsor level realize a 

joint spin-off in the form of a joint venture for the operational design and management. 

Scenario 2: "Shared model": A compendium of companies from the quarrying 

industry, equipment manufacturers, technology providers, service providers, and 

downstream players in the value chain defines a standard for sensor-captured data at 

the sponsor level, as well as standardized APIs to make generated data fully usable. 

This standard provides the foundation for a company-specific implementation of 
decentralized platforms, which can be carried out by a variety of independent 

technology providers and service providers.  
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Fig. 4. Classification of operator concepts (adapted from [2]) 

 

Scenario 3 "Licensing model": The industry association of the German quarrying 
industry acts on the sponsor level of the operator model and provides a central platform. 

Furthermore, equipment manufacturers and technology providers, and service 

providers are licensed and enable the companies to participate in the platform by 

providing the technical basis at the equipment level. 

A final scenario-based utility analysis, with the evaluation dimensions of added 

value and feasibility of the individual platform services in the respective operator 

scenarios, enables the development of a final recommendation. Based on literature 

research, possible platform services are identified, which are then assigned a respective 

added value through expert interviews with industry participants using the 

methodology of pairwise comparison. The development of the second dimension, the 

feasibility of the individual services in the respective operator scenario, is also based 

on consultations with industry participants from the quarrying industry and digital 
transformation experts. The recommendation made by the utility value analysis, based 

on the procedure of the study, is the implementation of the platform solution through 

scenario 3 "Licensing model", which is orchestrated by the industry association as 

platform sponsor. 

5   Discussion and Conclusion 

The developed procedural model for identifying suitable services for capacity 

utilization and increasing forecasting capability was explained using the example of the 

German quarrying industry. It was shown that initial obstacles in digital infrastructure 

are particularly high in this less digitized industry and reservations about profit-oriented 

operator models represent a significant hurdle. The approach provides a step-for-step 

guide to establish a platform operator model. The four steps, consisting of the design 

of the value creation system, the analysis of the stakeholder regarding their digitization, 

the identification of possible operator concepts, and the determination of an adequate 

platform operator help to realize suitable services for capacity utilization and increasing 
forecasting capability. With the detailed procedure, it is suitable for practitioners.  
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The study showed that the industry association, as a neutral body, is predestined to 

play the role of orchestrator and sponsor in linking the platform participants at the 

consumer, producer, and management levels. It can be assumed that these findings can 

be transferred to structurally comparable industries with a low level of digitization. 

However, the proof that the developed operator model of the platform is a blueprint for 

further structure-similar industries is to be led in the next step. 
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