
Domain Ontology for Digital Marketplaces 

Thomas Derave1[0000-0003-1547-8333], Tiago Prince Sales2[0000-0002-5385-5761], Michaël Ver-
donck1[0000-], Frederik Gailly 1[0000-0003-0481-9745], Geert Poels1[0000-0001-9247-6150] 

 

1Department of Business Informatics and Operations Management, Ghent University, 
Tweekerkenstraat 2, 9000 Ghent, Belgium 

2 Faculty of Computer Science, Free University of Bozen-Bolzano 
thomas.derave@UGent.be, tiago.princesales@unibz.it, 

{michael.verdock, frederik.gailly, geert.poels}@UGent.be 

Abstract. Recently the sharing economy has emerged as a viable alternative to 
fulfilling a variety of consumer needs. As there is no consensus on the definition 
of ‘sharing economy’ we use the term ‘marketplace’ to refer more specifically to 
Internet/software-based sharing economy platforms connecting two different 
market segments. In the field of sharing economy and marketplaces we found a 
research gap concerning the (socio)technological aspects and the development of 
marketplaces. A marketplace ontology can help to have a clear account of mar-
ketplace concepts which will facilitate communication, consensus and alignment. 
In this paper we design this marketplace ontology in four steps. First the selection 
of UFO as foundation and UFO-S as core ontology. Second the search for a set 
of minimal conditions and properties common for marketplaces and the deriva-
tion into competency questions. Third, use the competency questions to identify 
fragmented sub-ontology pieces called Domain-Related Ontology Patterns 
(DROPs) and apply them informally by extending UFO-S concepts to design a 
marketplace domain ontology. This marketplace domain ontology is represented 
in OntoUML. The last step is the validation of the OntoUML model using expert 
knowledge.  

Keywords: Digital Marketplace, Sharing Economy, Marketplace Ontology, 
UFO-S, OntoUML 

1 Introduction 

The use of sharing economy platforms like Airbnb and Uber is on the rise. The sharing 
economy has emerged as a viable alternative to fulfilling a variety of consumer needs, 
ranging from prepared meals to cars to overnight accommodations, that were previously 
provided by firms. As the size of the sharing economy has grown, so has the magnitude 
of its economic and societal impacts. [1]. The sharing economy is also an emerging and 
fast-growing academic field. Based on the current state of the art overview by Trabuc-
chi et al. [2], studies of the sharing economy have focused on three themes: 1) the cus-
tomers motivation of using these platforms [3]; 2) the impact on society, market and 
policy [4, 5]; and 3) classifications of sharing economy business models with a domi-
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nant focus on the revenue model and pricing mechanism [4, 6, 7]. Problematic for aca-
demic studies is that ‘sharing economy’ is an umbrella concept and there is no consen-
sus on what definition, activities and core building blocks it comprises [8]. In this paper 
we will follow Laudien and Täuscher [9] and base our research on the better-defined 
term ‘marketplace’ to refer more specifically to Internet/software-based sharing econ-
omy platforms. This might provide a useful lens to overcome the challenges in defining 
the boundaries of the sharing economy as currently experienced by the related literature 
[9]. The most adopted definition of marketplace is the following: “Marketplaces em-
ploy a special type of business model known as a multi-sided platform that connects 
two different market segments which value each other’s presence whereas the actual 
transactions with customers are processed by the marketplace” [10, 11]. Previous mar-
ketplace research focused mainly on the business-to-business market [12–14].  

The literature of both the sharing economy and marketplaces only offers a very par-
tial view, and just started with research on consumer-to-consumer markets and business 
models from the perspective of the marketplace itself [9]. There is a lack of research 
concerning the (socio)technological aspects, the development and the innovations pat-
terns diffusion of marketplaces and sharing economy platforms [2, 15]. This paper con-
tributes to filling this gap by creating a domain ontology for all marketplaces. 

A marketplace ontology can help to have a clear account of marketplace concepts 
which will facilitate communication, consensus and alignment [16]. For example, the 
terminology and interconnections of concepts such as ‘listing’, ‘transaction’ ‘market-
place’ and ‘review’ can be better defined and visualized for better communication be-
tween the developer and other stakeholders of a marketplace. A common terminology 
and understanding will help future discussions, marketplace developments and re-
search. Nowadays most people know the sharing economy only through huge compa-
nies like Airbnb and Uber paying low wages, avoiding taxes and using their winner 
takes all model to become a monopolist [17]. Increasing the knowledge of marketplace 
related concepts can, for instance, be vital for the development of smaller, more alter-
native and socially responsible marketplaces and can thus contribute to the creation of 
a more socially responsible sharing economy.  

In the next section we explain the methodology used to design the marketplace do-
main ontology. In section 3 we provide background information on marketplaces. In 
section 4 we develop the marketplace domain ontology and in section 5 we summarize 
the paper, give a conclusion and outline our future research.  

2 Methodology 

To design a marketplace domain ontology we will use the method of [18] consisting of 
four steps.  
      First, we searched for an appropriate foundation and core ontology and if needed 
divide it into sub-ontologies. As foundation ontology we use UFO and as core ontology 
we decided to use UFO-S [16], a commitment-based service ontology concerning the 
establishment and fulfillment of commitments and claims between service participants. 
UFO-S is already modularized into three sub-ontologies called service offering, service 
negotiation and service delivery.   
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     Second, we search for conditions in the literature to classify an organization as a 
marketplace. We call these conditions Minimal Marketplace Requirements (MMRs). 
We also add a set of properties that are common for most, but not all marketplace types. 
We base these Common Marketplace Properties (CMPs) on [9]. We further group and 
rephrase these MMRs and CMPs to competency questions (CQs), which are needed for 
performing the next step of the method of [18]. 
     Third, we use the CQs to identify fragmented sub-ontology pieces called Domain-
Related Ontology Patterns (DROPs) and foundational ontology patterns 
(FOPs). DROPs and FOPs are reusable fragments extracted from reference core/do-
main ontologies and foundational ontologies respectively, packaging the knowledge 
related to the marketplace domain [19]. We apply them informally by extending UFO-
S concepts to design a marketplace domain ontology and represent our marketplace 
domain ontology in OntoUML [16].  
     The last step is the validation of the ontology done by UFO-S and UFO experts an-
swering the CQ’s using the OntoUML model. If the response differed from the in-
tended outcome, changes to the model were made and the process was repeated until 
no more changes were needed. We also fitted the example of Airbnb into our model 
as a second validation of the ontology.  

3 Background 

To give the reader a better understanding of the basic functioning of marketplaces, we 
give an overview in fig. 1. 

 
Fig. 1. Marketplace overview 

Providers and customers can subscribe on the marketplace platform that can be reached 
via a site or mobile application. A provider can freely offer a service on the marketplace 
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platform which is called a listing (e.g., an apartment on Airbnb or a concert ticket on 
Ticketswap). A customer can search through the listings on the marketplace platform 
for the service he wants. After the customer located the desired service, he or she can 
make a transaction by acquiring the service via the marketplace platform. After the 
delivery of the service he or she can leave a review and previous reviews can help 
customers to find the best service to their needs. A provider and customer can be a 
person or an organization, and it’s possible to be a provider and customer on the same 
platform. The conversation system is important to create information transparency. This 
way a customer can receive more information about a listing or transaction. The book-
ing system is dependent on the type of marketplace. For Uber, the system will check 
the closest available car dependent on the preferences of the customer. In case of 
Airbnb, the system checks availability and informs the customer whether the accom-
modation is free or not. The money is transferred through the payment system from the 
customer to the provider, with a transaction fee for the marketplace itself. It is important 
to state that this simple overview covers common types of marketplace, but not neces-
sarily all types.  

4 Marketplace domain ontology 

A domain ontology can be a specialization of foundation ontologies (by analogy) and/or 
core ontologies (by extensions). The reason for using UFO-S as core ontology is that 
marketplaces are primarily used as digital intermediaries to allow service provisioning. 
Also, the three sub-ontologies of UFO-S, named service offering, service negotiation 
and service delivery, are closely related to the process flow of using marketplaces. UFO 
is the foundation ontology of UFO-S, and therefore ideal to use for specializations of 
the marketplace domain outside of the service domain. Therefore, we decided to design 
the marketplace domain ontology as a specialization of the UFO-S core ontology and 
UFO foundation ontology.  

After selecting the core and foundation ontology, we start with the development of 
the minimum marketplace requirements (MMRs) and common marketplace properties 
(CMPs). Previous research proposes four conditions or MMRs for classifying an or-
ganization as a digital marketplace [9, 20, 21]:  

1. A digital marketplace connects independent actors from a demand and supply side 
(individuals or organizations) via a digital platform. These individual actors can par-
ticipate on both sides.  

2. These actors enter direct interactions with each other (on the platform) to initiate and 
realize commercial transactions.  

3. The marketplace platform provides an institutional and regulatory frame for trans-
actions.  

4. The marketplace does not substantially produce or trade products or services itself.  

Based on the marketplace properties of Laudien and Tauscher [9] and marketplace 
functions of Bakos [21], we identified four CMPs:  

1. The common definition of the offered service by the provider is called a listing. 
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2.  It is common for a marketplace to have a web-based platform and/or a mobile ap-
plication to present the listings offered by the providers.  

3. After the transaction it is common for a marketplace to manage the payment transfer 
from customer to provider.  

4. After the transaction it is common for a marketplace to allow a review from the 
customer concerning the transaction. 

We translate these MMRs and CMPs into three lists of CQs. Each list is related to a 
UFO-S sub-ontology. Hence these lists address respectively CQs related to marketplace 
service offering, marketplace service negotiation and marketplace service delivery. 
These different lists of CQs are a natural guide for driving the process of creating a 
domain ontology as a specialization of the UFO-S sub-ontologies. This was not a linear 
process. After creating a first version the ontology was validated by UFO-S experts 
answering the CQ’s using the OntoUML model. If the response differed from the in-
tended outcome, changes to the model were made and the process was repeated until 
no more changes were needed.  

4.1 Marketplace offering sub-ontology 

A list of CQs influencing the marketplace offering sub-ontology is given below:  

• What is a marketplace? (MMR1, MMR4) 
• What is a marketplace platform (MMR1, MMR2) 
• What is a listing? (MMR1, CMP1) 
• Who is involved in a listing? (MMR1) 
• How is a listing described? (CMP1, CMP2) 

A marketplace is an organization managing one to multiple digital platforms. A listing 
is the service offered on the marketplace platform, hence is a subclass of the UFO-S 
service offering. The listing is the interaction between three actors: the marketplace 
platform; a marketplace provider who offers the listings and the potential marketplace 
community as the target of the provider who might be willing to buy the service using 
the platform. The listing description is a category specialized into the type’s as web 
page and application page.  
     In case of Airbnb, the organization manages two platforms, one offering places to 
stay and another offering experiences (activities organized by locals). An apartment 
owner can offer his apartments as listings on the ‘places to stay’ platform. The potential 
marketplace community can search through all the apartments on the platform via the 
descriptions visible on the Airbnb site or app.  
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Fig. 2. offering sub-ontology 

4.2 Marketplace negotiation sub-ontology 

A list of CQs influencing the marketplace negotiation sub-ontology is given below:  

• What is a marketplace conversation? (MMR2) 
• What is a transaction? (MMR2, MMR3) 
• Who is in involved in a transaction? (MMR2, MMR4)  

The marketplace conversation between a marketplace provider and a target marketplace 
customer concerning a certain listing is via a conversation system transferred by the 
marketplace platform.  This conversation can result in a transaction. A transaction is 
the agreement between the booked marketplace provider and the marketplace customer 
concerning a listing. In the marketplace domain there is a restriction on the cardinalities 
allowing only one target marketplace customer to participate in a conversation and only 
one marketplace customer to be bound to a transaction.  
      For Airbnb, a conversation is transferred by the platform between the apartment 
owner and interested customers searching for a holiday rental. Every conversation re-
fers to a certain apartment, and the  conversation can result in a booking of the apart-
ment in question.  
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Fig. 3. Negotiation sub-ontology 

4.3 Marketplace delivery sub-ontology  

A list of CQs influencing the marketplace delivery sub-ontology is given below:  

• What is a review? (CMP4) 
• What is a payment? (CMP3) 

In case of a transaction, none (when free) to multiple payments are made by the mar-
ketplace customer to the booked marketplace provider. After the marketplace delivery, 
the customer can create a review. This review is collected by the marketplace platform. 
For the marketplace domain the cardinalities of the marketplace customer are always 
restricted to one.  
     For Airbnb, after booking the apartment the customer makes the payment and spends 
his/her holidays in the apartment. This service can also include fresh towels, free soap, 
etc. After the delivery the customer can write a review, and these are collected by the 
marketplace platform to provide more insights for future customers.  
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Fig. 4. Delivery sub-ontology 

5 Conclusion 

In this paper we designed a marketplace domain ontology as an extension of the UFO-
S core ontology for services. For the foundation of our marketplace domain ontology 
we used competence questions (CQs) based on the minimal marketplace requirements 
(MMRs) and common marketplace properties (CMPs) derived from previous literature. 
The design of the marketplace was done using the method of [18] and visualized in 
OntoUML.  

A restriction of our research is the lack of literature sources for deriving the MMPs 
and CMPs, hence CQs. A systematic literature review of marketplaces could result in 
additional sources, however, in absence of these an empirical validation of our ontology 
with a sample of existing marketplaces could provide a viable alternative. By using 
different types of existing marketplaces and validate them with our model we can fur-
ther expand the ontology. In future research, we will also formalize sub-ontology frag-
ments linked to individual CQs as Domain-Related Ontology patterns (DROPs) and 
Foundational Ontology Patterns (FOPs) [18]. These DROPs and FOPs can help to de-
sign the marketplace domain ontology in a more structured and expanded manner.  

In this paper we also restrict the number of providers for a single transaction to one. 
Some existing marketplaces (e.g. Deliveroo, Uber Eats) have different providers for the 
same transaction. When ordering a meal via Deliveroo, both the preparation of the meal 
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by the restaurant and the delivery of the mail by a deliverer are linked to a single trans-
action.  

As a marketplace domain ontology can facilitate communication, consensus and 
alignment in future discussions, marketplace developments and research, we plan to 
use this ontology as a basis for the development of a conceptual data model for a com-
prehensive variety of different marketplaces. This conceptual data model can then be 
compared to software products for marketplace creation (e.g. Sharetribe [22]) and the 
gaps between them can result in the design a software reference architecture for mar-
ketplaces. A marketplace ontology, conceptual data model and software reference ar-
chitecture can accelerate the development of smaller, more alternative and socially re-
sponsible marketplaces and can thus contribute to the creation of a more socially re-
sponsible sharing economy.  
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