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Abstract. Digital platform dominance is reshaping competition policy. We use 
an agent-based simulation to examine how three families of regulatory levers af-
fect generativity, a proxy for innovation: (1) switching costs for customers and 
complementors, (2) customer and complementor inertia, and (3) caps on cus-
tomer share, complementor share, and platform revenue share. We evaluate out-
comes with four metrics: dominant-platform revenue share, average service com-
plexity, requirement-fulfilment rate, and market concentration (Herfindahl-
Hirschman Index). Switching costs and complementor inertia move these metrics 
little, and lowering customer inertia can backfire. By contrast, calibrated share 
caps deliver the most consistent gains. Two settings perform well across all four 
metrics: limiting a platform to 80% customer share or 70% revenue share, with 
no cap on complementor share; overly tight limits dampen innovation and com-
petition. Regulators whose goals align with these outcomes should prioritize mar-
ket- or revenue-share ceilings and deprioritize interventions in switching costs or 
inertia. 
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1 Introduction 

Regulators have been increasing their focus on digital platforms as an emerging socio-
technical construct, and on their effects on competition and welfare. Major legislative 
packages like the EU’s Digital Markets Act or the USA’s American Innovation and 
Choice Act aim to rein in gatekeepers who dominate their respective markets [1, 2]. In 
2024, half of the ten largest companies by market capitalization [3] have been platform 
businesses. While digital platform ecosystems often outperform more traditional mar-
ket settings [4, 5], growing economic importance shows the urgent need for competition 
policy regulators to adapt existing legislation to the changing market landscape. We 
therefore aim to investigate the effects of platform regulation, both on competition and 
welfare on the one hand as well as on their power of innovation (generativity) and prof-
itability [4] on the other hand. 

To this end, we employ an agent-based simulation model to understand key factors 
for regulation. The model is built upon existing competition policy as well as platform 
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literature. The model’s quantitative results are then analyzed, and their implications are 
discussed. Given the exploratory nature of this research, we abstain from formulating 
hypotheses but experiment with the regulatory propositions made within the academic 
discourse on platform regulation [6]. 

In section two we define digital platforms and platform ecosystems in the context of 
this research and then elaborate on their performance advantages. Furthermore, section 
two discusses the main challenges that are inherent to platform ecosystems, which is 
followed by a discussion of what may be regulated to address those challenges. The 
third section introduces the agent-based model employed, including the design of the 
model, its validation, and the design of the simulation experiments. Section four pre-
sents the results of the simulation experiments, and section 5 discusses their implica-
tions and limitations. 

2 Conceptual foundations  

2.1 Digital platform ecosystems 

In this research we examine digital platforms from a sociotechnical viewpoint [7], 
which centers around a technological foundation that is usually supplied by a platform 
owner (orchestrator) and which can be expanded by loosely interconnected and self-
organized third-party participants (complementors), with the goal of jointly creating 
value through innovation. The digital platform acts as the foundational infrastructure 
for a platform ecosystem consisting of complementary platform partners, which collec-
tively combine their resources to co-create innovative solutions aimed at addressing 
customer problems [4, 8-10]. 

By integrating with the platform, complementors are able to generate innovation that 
complements the platform and also gain direct or indirect access to the platform’s cus-
tomer base. Platform ecosystems are perceived as semi-regulated marketplaces that 
stimulate entrepreneurial activity under the guidance and control of the platform owner 
or as multisided markets rather efficiently facilitating transactions between different 
groups of users, i.e., customers and complementors [11]. 

Platforms generate network effects by aggregating multiple user groups [12]. Net-
work effects suggest that the value of a platform is positively correlated with the num-
ber of users who adopt and use it. Rising levels of adoption can initiate reinforcing 
feedback loops that amplify the utility of the platform for all groups of participants, i.e., 
platform owner, complementors, and customers [7]. 

On digital platforms, autonomously acting agents play a crucial role in enhancing 
the platform’s value proposition [13]. Recent advances in large-language-model-em-
powered agents broaden this role further by enabling more autonomous, socially inter-
active, and heterogeneous software actors with planning, memory, and reflection capa-
bilities, potentially amplifying both ecosystem generativity and coordination complex-
ity [14]. This principle underscores the necessity for digital platforms to facilitate and 
synchronize an ecosystem of agents while being susceptible to interdependencies. One 
key attribute of an ecosystem is its generativity, which refers to the ability to generate 
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unanticipated changes spurred by diverse, extensive, and uncoordinated groups of ac-
tors. Exploiting the digital affordances provided by the platform owner, actors within 
the ecosystem contribute to generativity through their individual innovation capabili-
ties. More concretely, the complementors can exchange information and expertise, 
leading to novel ideas of creating valuable complements, thus amplifying the genera-
tivity of the ecosystem [13-15]. 

Platform ecosystems offer a multitude of advantages. Through centralization of in-
formation and resources, they yield increased efficiency and reduced transaction costs 
[13, 16, 17]. Their network effects lead to larger and more engaged user bases [13, 16, 
18], which in combination with the increased efficiency may lead to an improved access 
to a wider range of products and services. The presence of multiple players in the eco-
system may lead to increased competition and innovation [11, 13, 16, 19]. Although 
there is competition among ecosystem members for the generated profits, there is also 
better alignment of incentives between platform owners, complementors, and custom-
ers, because all members benefit from the success of the collective enterprise [11, 13]. 
Enhanced data collection and analysis may lead to improved decision making and tar-
geting [12, 19, 20], and as a result to more personalized and relevant experiences for 
users. 

Besides specific market conditions that may moderate or even suspend certain ad-
vantages of platforms [4], there are also distinct disadvantages inherent in the construct 
of a platform and its ecosystem. The following section will look more closely at four 
such challenges. 

2.2 Drivers of platform ecosystem regulation 

Next to the performance benefits of platform ecosystems are the challenges they pro-
vide for long-term competition, innovation, and efficiency: the concentration of market 
power, a potential lack of interoperability and resulting lock-in effect, negative conse-
quences of network effects, and the development of suitable governance. 

One main challenge of platform ecosystems is due to the structural nature of plat-
forms, where one orchestrator coordinates the platform. The power over the specific 
platform is therefore strongly concentrated, leading to potential monopolistic practices 
[19, 21]. This is further reinforced by multiple ancillary circumstances. First, there is a 
reduced bargaining power for platform participants [20]. Second, there is a risk of un-
equal treatment or exploitation of specific complementors [22, 23] and customers [24]. 
Third, it is difficult to enforce contracts and protect intellectual property rights [24]. 
Fourth, complementors depend on platform owners for revenue, leading to increased 
uncertainty and volatility [24]. Fifth, complementors also depend on platform owners 
for access to customers, data, and other resources [19, 20, 24]. Sixth, there is a potential 
for reduced competition and decreased innovation, as dominant platforms may stifle 
new entrants and existing players [20, 24]. 

Another main challenge is a lack of interoperability between different competing 
platforms which can result in a lock-in effect of complementors or customers, reducing 
their ability to switch to other platforms and further cementing the influence of the 
current platform over its constituents [12, 19, 20, 24]. It must be noted that 
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interoperability is no surefire way to avoid systems settling into sub-optimal polarized 
states due to path dependence, though [25]. 

Furthermore, as platform ecosystems rely on network effects, where the perceived 
value of the platform increases as more complementors and costumers adopt it, those 
may naturally switch to the biggest platform. This leads to a winner-takes-all dynamic, 
accentuating disparities [12, 20, 21, 26]. Digital platforms may become monopolies, 
dominating markets and stifling competition. The concentration of market power in the 
hands of a few large digital platforms could therefore create barriers to entry for new 
businesses, reduce competition, lead to increased prices for consumers, and restrict in-
novation in the market. 

Last but not least, it may be difficult for regulators to draw up legislation or sound 
discretion-limiting governance rules for platform ecosystems when they lack the nec-
essary resources or information needed to do so [27]. Developing appropriate regula-
tions and governance structures to ensure that digital platforms operate in a way that 
serves the public interest might be further complicated if short- and long-term interests 
of users are contrary [6]. 

2.3 Levers of platform ecosystem regulation 

The literature discusses several classes of platform ecosystem regulations. In the fol-
lowing we will elaborate on those relevant to the paper at hand: strengthening inter-
ecosystem competition, restricting orchestrator power over complementors and 
strengthening intra-ecosystem competition, regulating firm size or business model, reg-
ulating prices, and inducing self-regulation. Beyond those regulation classes, literature 
also discusses specific subclasses such as restricting growth in power of an ecosystem 
through expansion [19, 21] and restricting changes done to acquired firms [20], which 
we did not include here. 

First, Biggar and Heimler [24] propose to ensure and strengthen inter-ecosystem 
competition, as do Jacobides and Lianos [20]. This could be achieved through multi-
homing of customers and complementors [12, 28, 29] by requiring sunk investments to 
be generic [24]. More specifically, regulators could control or limit the degree of cus-
tomization of specific interfaces and protocols within an ecosystem [20, 24] and ensure 
that users can easily transfer their data from one provider to another [12, 19] which 
would facilitate switching ecosystems. Finally, regulators may aim to minimize inertia 
of users, given the significant distortive influence it can have on market dynamics [19]. 

Second, a restriction of the platform owner’s power over its complementors and 
therefore ensuring a sufficient degree of intra-ecosystem competition [20] complements 
the focus on inter-ecosystem competition. This may be achieved by regulating the in-
teractions with upstream complementors and downstream customers [24], or by formu-
lating policies that seek to restrict or limit the potential for holdup [24]. Holdup is “the 
threat that the counterparty will change the terms and conditions of trade in a manner 
adverse to the trading partner ex post” [24], or simply “the risk of exploitation” [24]. 
To tangibly restrict holdup, regulators may require contractual agreements for specific 
sunk investments. Furthermore, firms could be required to apply the same contractual 
conditions to their complementors along the firm’s growth, preventing adverse changes 
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in the business terms for complementors once a platform has established a strong mar-
ket position [24]. Finally, the principle of equality could be applied not only over time, 
but also over products, prohibiting the self-preferencing of own products by the plat-
form owner [23, 27]. 

Third, interventions in the firm size or business model of a platform owner are reg-
ulating firm structure. Due to the potential “corrupting influence of large firm size on 
the political process”, said firm size could be directly regulated [30]. This can be done 
either by breaking up entrenched dominant firms and anticompetitive consummated 
mergers [26]. Another approach may be through specific regulation for companies with 
significant market power [20], or certain business models and ecosystem architectures 
[20, 31], as fragmenting a dominant platform in the context of social networks may 
inadvertently channel extreme content into smaller enclaves, while inclusive domi-
nance can coexist with marginalized extremes—suggesting careful, context-specific 
trade-offs [25]. 

Fourth, interventions may regulate prices directly [20], prohibit price discrimination 
[24], or regulate rents. Petit and Teece [32] propose that only monopoly rents should 
be regulated, considering Ricardian and Schumpeterian rents as justified. 

Finally, regulators may induce self-regulation among industry actors [20, 27], or 
specifically foster coordination among industry actors for that purpose [27]. 

While there are a multitude of approaches and tools at hand, in this paper we will 
focus on the roles of customers and complementor switching costs, inertia, as well as 
limitations to platforms’ market and revenue share. After having elaborated on reme-
dies for the challenges of platforms and ecosystems in this chapter, the following chap-
ter will look at how such regulations could be implemented. 

3 Research design 

3.1 Agent-based modelling 

This paper employs agent-based modeling to analyze the effects of the above-men-
tioned levers on digital platform ecosystems. Due to the involvement of a diverse range 
of actors in platform ecosystems, the complex nature of these systems needs to be con-
sidered [33]. Agent-based modeling (ABM) is an approach to studying complex adap-
tive systems that involves examining the behavior of individual agents as they adapt to 
their environment based on a set of rules [34]. More specifically, it is a useful approach 
to investigate the interaction among various stakeholders on a platform under different 
market conditions and regulatory measures. This approach emphasizes the bottom-up 
nature of the modeling process, focusing on the behavior of individual agents and how 
they interact with one another to produce emergent patterns and outcomes at the system 
level – defining micro-behavior to analyze macro-behavior [35, 36]. 

The agent-based model in this paper examines the generativity of and competition 
among platform ecosystems under changing market conditions and regulatory 
measures. To do so, it simulates an environment in which (1) customers aim to maxim-
ize their utility by switching to the most appealing platform that best fulfills their 



6  T.M. Lehmann and S. Aier 

   
 

requirements and consume the local services, (2) complementors aim to maximize their 
expected revenue by switching to the most appealing platform that has the highest ex-
pected revenue and create services to match local customers’ requirements, and (3) 
platform owners aim to maximize their revenue by dynamically altering their revenue 
share. The model analyzes the influence of independent variables on dependent varia-
bles. The independent variables reflect the levers of regulation, i.e. customer switching 
costs, complementor switching costs, customer inertia as the time to switching plat-
forms, complementor inertia as the minimum frequency at which complementors are 
allowed to switch platforms, as well as limitations to platforms’ share of customers, 
complementors, and revenues from their complementors. The dependent variables are 
the revenue share of the dominant platform, the average service complexity, the share 
of fulfilled customer requirements, and market concentration using the Herfindahl-
Hirschman index (HHI). 

The model is comprised of agents and their interactions. Finally, there is the envi-
ronment in which the agents interact, influenced by parameters, which affect the envi-
ronment. The model therefore consists of agents, interactions, and an environment, and 
can thus be considered a model of a complex adaptive system (CAS) [37, 38]. 

Agents. Agents are fundamental units of action in a CAS, representing individual actors 
such as humans, organizations, objects, or concepts. Each agent is defined by a set of 
attributes and behavioral rules that guide its decision-making and interactions within 
the system [34]. 

The model has three types of active agents: customers, complementors, and platform 
owners. Throughout a simulation run, customers aim at maximizing their utility. They 
regularly have new requirements, for which they will search for matching services to 
fulfill them. Complementors are randomly equipped with skills at the start of each sim-
ulation run and aim at maximizing their revenue by using their skills to create services 
with the highest expected payoff. Platform owners consider the past development of 
their share of revenue generated in their ecosystem and increase or decrease their reve-
nue share to maximize their own absolute revenue. These three types of utility agents 
are complemented by reflex agents with a passive role: features, requirements, and ser-
vices. In each simulation run there is a predefined number of features, which represent 
the complexity of the environment [4]. Both requirements and services are defined by 
their links to features. The specific features as well as the number of features they are 
connected to, vary among the different requirements and services. For a service to fulfil 
a requirement, the service needs to be connected to all the requirement’s features. 

Behavior. Interactions in a CAS refer to the behaviors of agents that adapt to one an-
other. In agent-based simulation models, interactions between agents are typically de-
fined by a set of rules that determine how agents respond to one another [37, 38]. 

In our model, interactions are driven by customers looking to maximize their utility, 
and complementors and platform owners to maximize their revenue. Customers look 
for services that meet their unfulfilled requirements by looking at all the complementors 
on their current platform and comparing their services with customers’ requirements. 
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They will spend all their income in equal parts on the chosen matching services. This 
behavior is based on simplified microeconomic theory, saying that balanced consump-
tion brings greatest utility due to decreasing marginal utility [39]. Furthermore, cus-
tomers regularly check which platform in the environment best fulfils their current re-
quirements, considering potential costs of switching platforms. Meanwhile, comple-
mentors try to maximize their revenue by creating new services to fulfil as many po-
tential customer requirements as possible. By looking at the environment’s feature com-
plexity, they consider the expected share of possible requirements that a potential new 
service will be able to fulfil as a measure of expected revenue. Limited to their current 
platform, they seek out other complementors’ skills if they lack necessary resources on 
their own, to create together a more complex service that can fulfil more customer re-
quirements and therefore has a higher expected payoff. Potential gains and costs of 
cooperating with other complementors are considered by looking at the other comple-
mentors’ skills. Additionally, any potential reduction in revenue is accounted for by 
considering their current platform’s revenue share. Just like the customers, comple-
mentors also regularly check which platform in the environment offers the highest ex-
pected revenue, considering each platform’s number of customers, revenue share, and 
costs of switching to another platform. Overall, the customers’ requirements are always 
the starting point for both customers and complementors. Platform owners interact with 
the environment by basing their actions on the development of the revenue generated 
in their ecosystem. 

Environment. The environment refers to the context in which the agents operate and 
interact with each other. The environment shapes the behavior of agents, and in turn, 
the behavior of agents can affect the environment [37, 38]. 

In our model, the environment is influenced by the number of features, representing 
the potential complexity. Mobile apps may be an illustrative example: the features may 
represent different functions of the app, e.g., photo capturing, photo editing, cloud stor-
age, etc. Customer requirements describe the needed functions of a service. Comple-
mentors have different expertise due to their randomly allocated skills. Complementors 
with more skills may represent large organizations that cover a broad range of expertise, 
while complementors with less skills may represent individual developers that are spe-
cialized in one application function. The more features a service has, the more require-
ments it can fulfil, since customers considering a potential service for their require-
ments do not mind additional incorporated features, but rather a lack of required ones. 
If customer requirements become more complex, or complementors have less skills, it 
will require more cooperation among complementors to still craft services that incor-
porate all required features. The environmental complexity therefore is a combination 
of the average number of features that customers require, the average number of fea-
tures that complementors possess as skills, and the total number of different features in 
the model. 
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3.2 Model validation 

The issue of model accuracy is tackled through model validation, which is an integral 
part of the model development process [34, 40]. In line with Sargent [40], the model 
was validated using degeneracy tests and extreme condition tests, face validity, internal 
validity, operational graphics, and structured walkthrough. 

3.3 Simulation experiments 

Three scenarios were designed to analyze how (1) different levels of customer and 
complementor switching costs ranging from 0.0 to 1.0 in six increments for a total of 
3600 simulation runs, (2) customer and complementor inertia ranging from 1 to 20 in 
six increments for a total of 3600 simulation runs, and (3) limitations to platforms’ 
customer and complementor share ranging from 0.4 to 1 in seven increments, and rev-
enue share ranging from 0 to 1 in seven increments for a total of 34’300 simulation 
runs. The limitations to customer and complementor share start at 0.4 because of the 
three platforms that are in each simulation run. During the other two runs, customer and 
complementor switching costs, customer and complementor inertia, and the limit for 
platforms’ customer, complementor, and revenue share were fixed. In the case of the 
switching costs and customer inertia, the specific values were based on degeneracy 
tests, while the parameters’ existence was backed by literature [19, 24]. In the case of 
complementor inertia, and the limit for platforms’ customer, complementor, and reve-
nue share, the values—all set to 1—were based on the idea of an unregulated market 
without restrictions on actors’ behavior. 

The focus on actor switching costs [19, 20, 24], actor inertia [19], actor share [20, 
30], and revenue share [20, 24] all build on propositions stated in the analyzed litera-
ture. The following section will discuss simulation results. 

4 Results 

In analyzing its effects and utility as a regulatory measure, we look at each of the three 
scenarios separately. For each scenario, we look at revenue share as the main driver for 
service complexity, at the average service complexity as the main influence on the share 
of fulfilled requirements, and finally at market concentration to get an understanding of 
what the market looks like. We focus on certain noteworthy outcomes due to the mul-
titude of analyzed scenarios and the limited space in the paper at hand.  

4.1 Changes in customer and complementor switching costs 

Customer and complementor switching costs only have minor to no influence on long-
term outcomes (revenue share, average service complexity, share of fulfilled require-
ments, and market concentration). We conclude that while complementor switching 
costs of 0.9 in combination with customer switching costs of 0.9 or 0.7 slightly lower 
market concentration, and complementor and customer switching costs of 0.5 each 
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seem to slightly increase average service complexity and share of fulfilled require-
ments, the effects are too minor to give evidence for the effectiveness of these measures. 
With the extreme value of switching costs of 1—which essentially stops actors from 
switching platforms—we see model degradation. Exemplarily Fig. 1 illustrates these 
limited effects and model degradation.  

 
Fig. 1. Customer/Complementor Switching Costs Effect on Share of Fulfilled Requirements 

4.2 Changes in customer and complementor inertia 

We find that low and very high customer inertia lead to decreased revenue share, and 
increased share of fulfilled requirements (Fig. 2), while the effect on average service 
complexity and market concentration is less clear for lower customer inertia but leads 
to increased average service complexity and decreased market concentration at higher 
values. The influence of complementor inertia—the minimum switch interval for com-
plementors before they are allowed to switch platforms again—is less clear. Its only 
distinct impact is in combination with very high customer inertia of 20 time steps, where 
higher complementor inertia leads to slightly lower revenue share and lower market 
concentration, while increasing average service complexity and share of fulfilled re-
quirements. We conclude that a case can be made for erasing customer inertia, although 
its benefits are meager at best, and depend on the current customer inertia level so as 
not to be counterproductive. It would not be irrational to argue in favor of an increase 
in customer inertia, too. 
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Fig. 2. Customer and Complementor Inertia Effect on Share of Fulfilled Requirements 

4.3 Limitations to market or revenue share 

We find that, counterintuitively, revenue share of the dominant platform can be lower 
when revenue share is unregulated: 0.48 (revenue share limit = 1.0) compared to 0.70 
(revenue share limit = 0.7) for complementor share limit of 1 and customer share limit 
of 0.8, or 0.60 (revenue share limit = 1.0) compared to 0.68 (revenue share limit = 0.7) 
for complementor and customer share limit of 0.9 each. A cutoff for customer share at 
0.8 has a substantial impact on revenue share, without regulating complementors or 
revenue share itself. 

While a revenue share limitation of 0.0 (no platform profit) results in average service 
complexity of 6.80, and a revenue share limitation of 0.1 leads to average service com-
plexity of 6.53, completely abandoning a revenue and complementor share restriction, 
but slightly capping the customer share limit at 0.8 still gives us average service com-
plexity of 6.10. Alternatively, only limiting complementor share at 0.9 or 0.8 leads to 
average service complexity of 4.34 or 5.55 respectively, which are still some of the best 
results possible, given such little interference. Setting a limit to revenue share does re-
sult in a higher average (4.63 compared to 5.53 for revenue share limit of 1 (Fig. 3) and 
0.7 respectively) but looking at single values and considering the principle to minimize 
regulatory intervention, the absence of a revenue share limit seems to clearly give better 
results. 
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Fig. 3. Customer and Complementor Share Limitation Effect on Average Service Complexity 

Considering the share of fulfilled requirements, the result is less clear. Solely limiting 
revenue share to 0.7 leads to a perfect result of 1.00, with deteriorating results when 
combined with customer share regulation. 

Leaving revenue share unregulated at 1.0, other minor limitations can still help to 
drastically increase the share of fulfilled requirements: to a value of 0.77 with only a 
customer share limit of 0.8, or to 0.79 with a complementor and customer share limit 
of 0.9. Completely unregulated, however, the share of fulfilled requirements will de-
crease to 0.16. 

Exclusively limiting revenue share to 0.7 while letting customers and complement-
ors roam freely results in an HHI of 5951, which according to the theory behind the 
HHI still makes for a highly concentrated market but is nevertheless clearly preferable 
over the (near) monopolies resulting from revenue share limits of 1.0 or 0.9. Mean-
while, further limiting the revenue share brings minor changes, with the customer share 
limit being the main driver, partly due to the calculation of the variable’s value, which 
measures each platform’s customer market share. 

We conclude that for three out of the four dependent variables we looked at (all apart 
from market concentration), we found cases where we achieve preferable results with 
comparatively less regulation. Depending on a regulator’s goals, different limitations 
of the three analyzed independent variables might prove most useful. If trying to mini-
mize regulatory intervention, it seems that a sole limit on customer share of 0.8 already 
bears substantial gains. 

The following section will put the insights gained into the context of research and 
competition policy, and will discuss its shortcomings. 

5 Discussion 

Competition policy literature has proposed to curb the negative effects of platforms and 
ecosystems as an emergent organizational form through a multitude of regulatory 
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measures. Some of the propositions were focused on switching costs [19, 20, 24], actor 
inertia [19], customer and complementor share [20, 30], and revenue share [20, 24].  

5.1 Contribution and implications 

This paper built upon these propositions from literature, implemented them in an agent-
based model of a multi-platform market, and measured their effectiveness based on four 
previously identified dependent variables. The model’s results suggest that switching 
costs have a minor influence on market outcomes in the long run, stressing the signifi-
cance of network effects and their influence on platform markets. Customer inertia in-
fluences market outcomes more clearly, albeit still in a minor way. Finally, restrictions 
on market and revenue share have shown to be the most effective measure in our model, 
with the insight that slight limitations often outperform more restrictive approaches. 

Our findings may help regulators aiming to regulate platforms, if their goals overlap 
with one of our four tested dependent variables. With the results suggesting that 
changes in customer and complementor switching costs as well as complementor inertia 
have minor effects, and the possibility of changes in customer inertia to be counterpro-
ductive, they may focus their efforts on limiting market or revenue shares. While our 
findings suggest that overshooting the target is also possible within this third tested 
scenario, a customer share limit of 0.8 or a revenue share limit of 0.7, both while leaving 
complementor share unregulated, have shown benefits along all four tested dependent 
variables. 

With our model’s insights, the effectiveness of the EU’s regulatory effort to make 
Apple switch the iPhone’s cable connection from Lightning to USB-C must be ques-
tioned regarding its competition benefits, given that it influences switching costs of 
customers. As a measure to reduce electronic waste, it might nevertheless be beneficial. 
Measures to artificially increase customer inertia could be implemented through gov-
ernment incentives to customers that switch to small, alternative platforms, committing 
them to stay on that smaller platform for a specified amount of time. On a state level, 
this could be seen as a form of development assistance for upcoming competing plat-
forms, ideally leading to a more competitive market or more local alternative offerings.  

Applying this idea to complementors, it connects to existing support funds for 
startups and entrepreneurial activity more broadly but complements the current condi-
tions to receive funding with a pro-competitive dimension. Finally, with leading app 
stores having commission rates between 10 and 30%, the insight regarding a revenue 
share limit of 0.7 currently seems of subordinate relevance. Limitations to customer 
(and complementor) share, however, could be achieved by judging major mergers, and 
such with potential future significance, more strictly. A prime example here is the past 
acquisition of Instagram through Facebook, leading to an unchallenged dominance in 
social media. An even more decided approach would be the breakup of dominant plat-
forms, as has been threatened through the EU’s Digital Markets Act [2]. 

All these measures come at their own cost. While some of our tested measures bring 
advantages across all four tested dependent variables, there is no free lunch. All the 
proposed measures will at the very least consume time and money from regulators turn-
ing them into effective legislation. With high likelihood, they will also distort market 
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behavior along further parameters than what has been tested for in this research, with 
potential negative consequences leading to opportunities for future research. 

5.2 Limitations and opportunities for future research 

The model used in this research has a range of limitations due to its scope. In many 
aspects, it has limited heterogeneity, specifically among its agents, but also in parame-
ters like switching costs. Implementing heterogeneity on a wide scale may make the 
model more realistic and bring further insights. More broadly, the model made substan-
tial simplifications on multiple occasions, e.g., its entire economy including customer 
income, switching costs as a simple percentage reduction of expected benefits, and the 
assumption that complementors will always develop a service and do not incur costs 
for that development. Implementing a more detailed economic system could be another 
approach to make the model more realistic, and the authors acknowledge that introduc-
ing greater agent heterogeneity and validating the model against real-world data would 
enhance its external validity.  

Another simplification was that the three analyzed simulation scenarios were only 
conducted separately due to computational limitations. A combination of the analyzed 
measures might yield different results also allowing to explore the interaction effects 
among measures. This may therefore provide further insights for regulators, as history 
bears examples that a combination of actions makes for more effective regulation than 
solitary measures, albeit this paper’s specific results for scenario three in parts sug-
gested otherwise.  

While literature has proposed multi-homing of customers and complementors as a 
remedy to strengthen inter-ecosystem competition [24], this model did not implement 
it, in parts based on the real-world examples that served as inspiration. While other 
research [41] has already investigated this, it seems like a promising path for further 
insights that are also close to practical implementation. Future models could therefore 
focus on multi-homing behavior, besides the other previously discussed limitations of 
simplified economic assumptions and the separate testing of policy scenarios. Finally, 
restrictions on market and revenue share have proven to be the most effective measures 
used in our model, which suggests focusing further research on this area too. 

While the limitations may put boundaries on the model’s external validity, they also 
have advantages. The main advantage is to more easily analyze and understand the un-
derlying mechanisms that create the measures’ effects and thus to establish cause-effect 
relationships, which can be translated into means-ends relations for real-world inter-
ventions [42, 43]. Based on those findings and acknowledging the cumulative nature of 
our research, our model provides a sound foundation for future research extending the 
model presented here [35, 44]. 

In conclusion, the challenges posed by platforms and their ecosystems are significant 
and require a nuanced and multidisciplinary approach to regulation. Competition policy 
must find a balance between promoting consumer welfare, innovation, and competition, 
albeit this often seems to go hand in hand. At the same time, it is important to recognize 
the specific challenges posed by platforms and their ecosystems, to ensure that regula-
tion is effective in promoting its goals in improving market landscapes. Platforms and 



14  T.M. Lehmann and S. Aier 

   
 

their ecosystems are key components of the emerging digital economy, and their im-
portance is only set to grow in the coming years. 
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