
Blockchain and Smart  
Contracts in the Metaverse:
Challenges, Potentials, and 
Current Status

Volume 5
  Designed by freepik / vectorjuice 

October 2024

Volume 5, No. 5

Michael Leyer University of Marburg

White Paper Series of the Chair ABWL:
Digitalisation and Process Management

Wieland Müller University of Rostock

Layout & Design:  Oliver Behn

Shahper Richter University of Auckland

Alexander Richter Victoria University of Wellington

The research 
behind the 
paper

https://www.researchgate.net/profile/Wieland-Mueller-3/publication/374447288_Metaverse_ubi_es_A_Transaction_Cost-Based_Analysis_of_the_State_of_the_Art_of_Smart_Contracts_in_the_Metaverse/links/651e4ec43ab6cb4ec6bc0c61/Metaverse-ubi-es-A-Transaction-Cost-Based-Analysis-of-the-State-of-the-Art-of-Smart-Contracts-in-the-Metaverse.pdf


Introduction

The advent of blockchain technology has laid 
the foundation for decentralized, transparent, 
and secure transactions. In the virtual realm of 
the metaverse, the application of smart cont-
racts promises significantly higher automation 
and trustworthiness in the exchange of values 
and services. Blockchain technology already 
serves as the backbone of some virtual wor-
lds, enabling the digital representation of as-
sets, secure organization of transactions, and 
the establishment of trust without a central au-
thority. Within these blockchain environments, 
smart contracts are programmable agreements 
that autonomously and transparently execute 
arrangements between participants. However, 
behind these theoretical promises and acade-
mic discussions, the practical application of the 
metaverse reveals significant challenges and 
untapped potential.

The Entry Barrier

The metaverse offers a fascinating digital world 
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where smart contracts and blockchain technolo-
gy play a central role. Yet, potential users often 
face significant entry barriers, primarily due to 
the complexity and cost of getting started. The 
need to create digital wallets, handle cryptocur-
rencies, and convert traditional currencies into 
digital ones requires a certain level of technical 
understanding and poses a major obstacle for 
less tech-savvy individuals.

The complexity of these processes deters many 
people who feel more comfortable in traditional, 
less technical environments. This creates a 
noticeable gap between tech-savvy users, who 
can fully exploit the benefits of the metaverse, 
and those who are excluded due to the compli-
cated initial steps.

In contrast, centralized platforms in non-block-
chain-based virtual worlds offer easier entry 
without requiring specific crypto knowledge. 
However, this raises the fundamental question 
of whether the benefits of decentralized block-
chain platforms outweigh the higher barriers 
and costs for entry.
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In this context, solutions that simplify entry, 
such as creating user-friendly interfaces and 
streamlining the use of smart contracts, are cri-
tical. The overarching goal should be to make 
participation in the metaverse more accessible 
and promote broader adoption.

Negotiations and Trade: Smart Cont-
racts in the Background

In practice, the use of smart contracts is of-
ten limited to simple background processes, 
though they possess enormous potential for 
negotiations between users and the exchan-
ge of goods. However, the limited use of smart 
contracts in the metaverse is not due to a lack 
of knowledge about their functions but rather 
the scarcity of appropriate application points.
The restricted application of smart contracts in 
negotiation situations may be due to the fact 
that current possibilities for individual transac-
tions are not cost-efficient, and the relatively 
small, blockchain-based virtual worlds do not 
exhibit enough regular commercial activity. 
The focus here lies on the idea that smart con-
tracts would be particularly useful in a com-
prehensive economic system, which has not 
yet been fully realized in these digital worlds.
Therefore, the barriers to the broader applicati-
on of smart contracts in the metaverse lie less in 
their technological complexity and more in the 
need to develop suitable use cases. Innovative 
approaches are required to fully harness the 
potential of these intelligent contracts and esta-
blish them as an integral part of a comprehen-
sive economic ecosystem. The advancement 
of smart contracts in the metaverse should the-
refore focus not only on technological develop-
ment but also on expanding their application 
fields to unleash their true transformative power.

   3  | White Paper of the Chair ABWL: Digitalisation and Process Management, University of Marburg,  Volume 5, No. 5, October 2024

Challenges in Transaction Time and 
Fees

In blockchain-based metaverses, critical as-
pects, particularly regarding transaction time 
and fees, significantly influence efficiency and 
attractiveness. Transaction time, the period 
from initiating a transaction to its final confir-
mation, proves to be a crucial parameter. An 
analysis of various virtual worlds reveals that 
blockchain-based metaverses exhibit longer 
transaction times compared to non-block-
chain-based worlds. This results from the more 
complex process smart contracts must under-
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The compromise between security and flexi-
bility thus becomes a central consideration 
in the application of smart contracts in block-
chain-based virtual worlds. The security gains 
from immutability must be weighed against 
potential needs for flexibility to ensure that the 
technology meets the needs of users in an 
ever-evolving digital environment. Striking a 
careful balance between these two aspects will 
be crucial to fully harnessing the transformative 
power of smart contracts while also responding 
to the dynamic demands of the digital world.

Conclusion

The current development of smart contract 
applications in the metaverse shows that, 
despite theoretical promises and technologi-
cal advances, significant challenges still exist. 
The pursuit of a decentralized, transparent, 
and automated economy in the virtual space 
aligns with the principles of blockchain techno-
logy. Nevertheless, obstacles such as techni-
cal complexity, financial barriers, and time 
delays in transactions are undeniable. It will li-
kely take some time before this topic becomes 
truly relevant and applicable for businesses. 

go on the blockchain to fulfill their tasks. Ano-
ther key factor in process execution is the plat-
form fees of the blockchain. These costs are an 
integral part of transactions in blockchain-ba-
sed worlds, unlike non-blockchain-based virtu-
al worlds, which are free from such fees.

Longer transaction times and the fees associ-
ated with smart contracts present a challenge 
and raise the fundamental question of whether 
the benefits of blockchain technology, in terms 
of security and transparency, justify the poten-
tial drawbacks of higher costs and longer wait 
times. This trade-off becomes a central factor 
for the practical application of blockchain-ba-
sed metaverses and requires innovative so-
lutions to balance efficiency with the inherent 
cost burden.

Post-Contract: High Security, Low 
Flexibility

After a smart contract is concluded, key as-
pects come to the forefront, particularly the 
trade-off between security and flexibility. 
Blockchain technology undoubtedly ensu-
res increased security in transaction pro-
cessing due to the immutability of contract 
terms. This security aspect is based on the 
decentralized nature of the blockchain and 
the unchangeable nature of smart contracts.
However, this security also brings a certain 
inflexibility. Smart contracts are immutable 
once they are created and uploaded to the 
blockchain. This means that even if errors are 
identified or changes are desired, no retroac-
tive adjustments are possible. In traditional 
contract law, modifications could be made 
to adapt to changing circumstances. The im-
mutability of smart contracts can therefore be 
perceived as a limitation in certain situations.

   4  | White Paper of the Chair ABWL: Digitalisation and Process Management, University of Marburg,  Volume 5, No. 5, October 2024

CONTACT

Prof. Dr. Michael Leyer
Chair ABWL: 
Digitalisation and Process Management

School of Business and Economics 

Adjunct Professor, School of Management, 
Queensland University of Technology,
Brisbane, Australia

Email	     michael.leyer@wiwi.uni-marburg.de


