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Abstract

This paper examines the current state of web service business models as presented in the literature
and identifies their main limitations in the context of today’s web environment. The study applies a
two-stage methodology: first, a scoping review is conducted to organize existing knowledge, and
second, informal participatory observation is used to develop real-world use case illustrating practical
gaps between theory and practice. The results reveal a clear mismatch between theoretical
frameworks and the realities of complex, composite web services, particularly in areas such as service
discovery, composition, and Quality of Service (QoS). The findings highlight the need for future research
to focus on business models that better reflect the interdependent and dynamic nature of modern web
services. The originality of this study lies in combining a structured literature review with empirical
observations, offering a balanced view that connects theoretical understanding with real-world
implementation.
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Introduction

A web service is a self-describing, self-contained software module that can be accessed through a
network, such as the Internet [1]. It is designed to perform various tasks, solve problems, and support
transactions [2]. This type of technology is transforming the web from a simple information repository
into a distributed computational platform [3]. A web service functions as a software component that
operates independently of hardware or specific implementation, while offering a defined functionality.
It can be viewed as a black box [4]; a component that takes input and responds with calculated output.
Implementing web services, developers can create distributed systems and Internet-based
applications. These services enable software components to communicate and cooperate across the
Internet, regardless of their location or implementation details. To access these services, different
protocols and interfaces are used, and their selection often depends on user preferences. For
consumers, selecting a web service that matches their specific needs has become an important
consideration [5].

Authors in [6] observed that there is no single, consistent definition of the term business model, and
they tried to organize the various interpretations. A business model may be described as a compact
and integrated structure centered on the customer. It may also be defined as a combination of
customer-related strategies, key resources, and value chains ( [7], [8], [9]). Another approach sees the
business model as a mix of strategy, tactics, and operational activities that are essential for success in
each business environment at a specific time. As the Internet continues to evolve and influence
economies worldwide, it has become a driving force behind changes in traditional business roles and
models. It affects how organizations create value [10], and it encourages the development of new and
innovative forms of organizational and business structures.

This article aims to present the current state of web service business models as described in
academic literature, and to identify their limitations. The research is based on a two-stage
methodology. First, a scoping review [11] is carried out to examine the existing body of knowledge on
business models related to web services. Second, informal participatory observation [12] is used to
explore real-world use case that highlights where current theoretical frameworks may fall short. The
originality of this study lies in the inclusion of real examples encountered by IT departments in the
modern business landscape. The main outcomes include a structured overview of the current state of
the art in web service business models, along with a use case that demonstrates areas where today’s
business realities have become too complex for existing models.

The structure of the article is as follows. Chapter two reviews the current state of knowledge
regarding web service business models in the academic literature. Chapter three discusses the
theoretical limitations of these models in the context of modern companies that create value through
web services. Chapter four presents real-life use case to illustrate the gaps identified in the previous
chapter. The final chapter offers a summary of findings and outlines possible directions for future
research.

A Review of the Current State of the Literature

The term business model is not consistently defined in the context of web services. According to [13],
electronic commerce business models generally focus on three main aspects:

e What is the architecture of the product (such as a web service), how does information flow, and
who are the key actors and what roles do they play in the given environment?

e What are the potential benefits for those business actors?

e What are the sources of revenue for the business unit, such as the web service provider?
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Authors in [14] argue that businesses must continuously adapt to dynamic environment, particularly
when operating within the digital technology ecosystem. Innovation in business models is essential to
meet changing customer demands and to address environmental uncertainties. In [15] there are
identified three core elements of a business model:

e Content — What tasks need to be performed?
e Structure — How are the tasks related, and in what order should they be carried out?
e Supervision — Who is responsible for performing the tasks?

A commonly used model of web services involves three main actors ([16], [17], [18]):

e Service requestor — Searches for a service that meets specific requirements using a service registry.
e Service provider — Publishes and offers services by registering them within a service registry.
e Service registry (directory) — A central place that maintains information about all available services.

BIND FIND

TRANSPORT
MEDIUM

PUBLISH

Figure 1: The most common web service business model (source: [16])

Authors in [19] proposed a model in which the service broker serves as an interface to the service
registry database.

Service
Provider
Service Invocation Service Publishing
Service Service Service
Requeslor | senice Discovery Broker Registry

Figure 2: The service broker web service business model (source: [19])

A web service requestor looks for a solution that satisfies both functional and non-functional
requirements. The benefits for the requestor can be considered on two levels. First, if functional
expectations remain fixed, the user may benefit if the selected service provides better Quality of
Service (QoS) parameters [20] — such as speed or reliability — compared to alternatives used previously.
For example, when making an online payment, a service that processes the transaction instantly and
charges the lowest commission would be the most attractive option.
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Secondly, the requestor may gain additional value through improved functionality. In some cases,
users are unaware of features that could enhance their experience. If a service offers new, useful
functionality without additional cost or loss of quality, the user is likely to switch. For example, a
platform that sends a purchased ticket directly to a user’s email, eliminating the need to retrieve it
manually, would likely be preferred by most people.

Service providers benefit when their services are used by many consumers. Increased usage leads
to higher revenue from a single functionality. These consumers may range from individual users with
specific needs to large organizations requiring continuous access to certain resources.

Common web service business models typically do not place the organization in a fixed physical
location, which makes it more difficult to identify precise revenue sources [21]. In many cases, the
business unit is simplified to the role of the service provider. These providers can generate income in
various ways, as described by [22], including:

e Advertising-based model — The service is free for all users, both private and commercial. Revenue
is generated through advertisements displayed within the application’s interface [23].

e Subscription or pay-per-use model — Private users may pay a fixed fee per request, while larger
businesses might subscribe to the service for unlimited use [24].

e Exclusive outsourced model — The service is provided exclusively to a single client or company and
is not listed in a public registry. It is accessible only through the company’s internal service broker,
and the revenue depends entirely on the terms of the business contract [25].

Limitations of the Current State of Art

The most significant gap observed nowadays concerns complex web services, meaning services that
are created through the combination or invocation of several smaller, functionally limited services [26],
[27]. There remains an unaddressed space between the consumption of such complex services by the
requestor and their provision by the provider. In practice, a service consumer may request functionality
that the provider cannot deliver directly, as it must construct new logic that integrates its own internal
components with external ones supplied by vendors. This creates a disconnection between all model
participants, resulting in inconsistencies in how new functionalities are composed from multiple
independent elements.

A key question arises: how should the service requestor behave in such a scenario? Should the
consumer understand exactly which smaller sub-functionalities must be invoked and request them
separately from the service registry? Or, perhaps more reasonably, should it be enough for the
consumer to simply define the desired business outcome, leaving the technical composition process to
the provider? On the other hand, should the service provider make all its developed functionalities
publicly accessible? There are cases where certain functions are not usable without prior access to
other components or data, which may not be available to the consumer. Furthermore, if some sub-
functionalities are licensed from third-party vendors, they may not be publicly exposed due to
contractual limitations. These questions raise a broader issue: what does service discovery truly mean
in the modern web ecosystem? As mentioned in the Introduction, the web has evolved from being a
static repository of information into a dynamic computational platform where users search for actions
and processes, not just resources.

Currently, there are no well-established mechanisms for service discovery and static/dynamic
composition [28] that address the needs of business units developing such complex solutions. It is not
clearly explained how advanced functionalities should be structured in a way that provides a
competitive advantage in the market. If certain internal services are meant to remain private and visible
only within a defined subnet, the question arises of how to ensure this in practice. Similarly, what
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mechanisms should be in place when certain service instances become unavailable, interrupting the
execution of processes that depend on them?

Another notable issue is the lack of QoS aware mechanisms that could make such systems more
competitive. Current management practices focus mainly on individual services, Service Level
Agreements (SLA) [29], and isolated performance metrics. As a result, there is a significant gap in
handling QoS for composite services that combine both internal and third-party components. Existing
frameworks rarely address these scenarios, treating them as exceptions rather than integral parts of
the model. This is a critical omission, since today’s web services primarily compete through quality,
reliability, and responsiveness. Even the most advanced implementation will fail to attract users if it is
unreliable, returns frequent HTTP [30] errors, or responds too slowly to meet real-time demands.

Empirical Use Case Highlighting Gaps in Theoretical Models

An individual wants to make an online reservation for a holiday in Turkey. The desired service is
complex, as it must include multiple interconnected elements such as hotel accommodation, meals,
flights, airport transfers, and travel insurance. Because an all-inclusive holiday represents a significant
financial expense, the process should be highly reliable and capable of handling unexpected events
without negatively affecting the customer’s experience. In other words, even if something goes wrong
during the booking process, the system should ensure that the client remains protected and informed.

The first question is: what kind of resource is the user seeking? The user is not looking for static
information but rather for a service that performs a real-world task — booking and reserving physical
resources. To achieve this, the user relies on a service registry, which in this case may take the form of
a travel platform or website that aggregates offers from multiple travel agencies.

Secondly, travel agencies offering such comprehensive packages often rely on hidden or internal
functionalities that are not visible to the end user. These include integrations with flight booking
systems, hotel reservation interfaces, transport providers, and insurance agencies. Without these
background components, agencies could not deliver the final travel package at all. They depend on
multiple external systems and data sources that must work together seamlessly, even though the user
interacts only with a single visible interface.

Thirdly, the user is unaware of the many sub-services involved in fulfilling the holiday booking
request. The customer’s business need is simple — to go on holiday — but the technical realization of
that need involves a complex chain of service calls and data exchanges. If the customer was required
to manually compose this entire process using a generic service registry or interfaces directory, the
operation would almost certainly fail. The complexity of service composition and dependency
management cannot be placed on the end user, who only expects a functional, easy-to-use experience.

Finally, the fourth point concerns QoS. The entire process must be stable, secure, and transparent.
No user wants to face uncertainty about whether a payment was processed successfully, or to arrive at
a destination only to find that the hotel reservation did not go through. Reliability, transaction integrity,
and real-time communication between subsystems are crucial for maintaining user trust and
satisfaction.

This example clearly illustrates the limitations of current web service business models, which often
fail to address the dynamic nature of composite services. It highlights the gap between theoretical
frameworks and practical reality — where services are built on top of multiple, interdependent systems
that must cooperate smoothly to deliver a unified and dependable user experience. The three actors
described in the literature (provider, requestor, and registry) and their relationships cannot adequately
capture the complexity of modern service composition, Quality of Service (QoS) management, internal
(private) registries, and the algorithms that enable these processes.
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Conclusions

The analysis presented in this paper clearly shows that the reality of today’s Internet and the way
web services operate differ significantly from the theoretical business models described in the
literature. Existing frameworks often fail to reflect the dynamic, interconnected, and composite nature
of modern web services, leaving important areas — such as service composition, discovery, and QoS —
insufficiently addressed or overly simplified. This gap highlights the need for a more systematic and
comprehensive understanding of how web service business models function in practice.

Future research should focus on developing an extended business model that not only encompasses
the key problems identified in this study but also provides adaptable structures for addressing new and
evolving challenges. Such a model should aim to integrate theoretical precision with practical
applicability, offering a unified approach that aligns academic perspectives with the realities of modern
digital ecosystems.
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