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ABSTRACT
The Developer Experience (DEx) in the context of blockchain and
decentralized applications has to deal with new or adapted soft-
ware engineering practices due to the particular characteristics
of these technologies. This study proposes the idea of Blockchain
Developer Experience (BcDEx) influenced by different practices of
Blockchain-Oriented Software Engineering (BOSE). To achieve this
purpose, we categorize and discuss critical BcDEx factors based on
a well-established DEx conceptual framework covering cognitive,
affective, and conation dimensions. Furthermore, we reveal new
directions that can benefit both research and practice in BcDEx,
encompassing practical aspects such as using technical resources
and organizational considerations.

KEYWORDS
Blockchain Developer Experience, Blockchain-oriented Software
Engineering

1 INTRODUCTION
Blockchain is a distributed data storage structure safeguarded by
cryptography and governed by a consensus mechanism, providing
benefits such as auditability, integrity, security, and transparency [4].
The evolution of blockchain technology has driven innovative busi-
nesses beyond the financial context with cryptocurrencies. This
evolution was possible through Smart Contracts (SCs), which are
scripts that execute the business logic of the network when certain
conditions are met [3]. The use of SCs has leveraged the deployment
of Decentralized Applications (dapps), a blockchain-based software
usually built with no single server or entity controlling them [34].

In particular, the engineering of blockchain-based software can
become complex and prone to critical errors due to the need to
address challenging factors, such as distributed network infrastruc-
ture, security, etc. [26, 41]. Hence, the blockchain domain demands
new software practices that deal with immutable, decentralized,
and distributed databases and peer-to-peer networks, which differs
from general software development [22]. Based on these particu-
larities and the demand for specialized Software Engineering (SE)
practices, Porru et al. [33] proposed the concept of “Blockchain-
Oriented Software Engineering” (BOSE), defining it as “all software
working with an implementation of a blockchain”. In this context,

Destefanis et al. [10] emphasize that BOSE is fundamental for shap-
ing new directions in effective blockchain software development,
serving as a bridge between traditional SE and this new paradigm.

Recently, SE scholars and practitioners have been arguing about
the importance of paying attention to Developer Experience (DEx)
due to its impact on productivity, code quality, and overall project
success [29]. In summary, DEx encompasses the experiences related
to all types of artifacts and activities that a developer encounters
in the software development process [13]. However, there is a lack
of studies examining DEx in the context of blockchain. A manual
search on Google Scholar retrieved two studies that contextually
mentioned DEx, although their primary focus was different. van
Tonder [48] proposed a developer-oriented tool to enhance the
visualization of SC source code. In turn, Chaurasia and Kamber [8]
only briefly mentioned the necessity of DEx evaluation but did not
concentrate on DEx in their comparative analysis of blockchain
ecosystems and developer tools. While other BOSE studies have
conducted experiments with developers [6, 39, 53] or investigated
social aspects based on software evolution [9, 36], these did not
explicitly frame their research within the DEx paradigm.

Without an understanding of DEx within BOSE, it becomes
challenging to identify strategies for empowering blockchain devel-
opers to work more efficiently, effectively, and securely. Bridging
this knowledge gap is critical to optimizing BOSE processes, fos-
tering the growth of blockchain technology, and improving the
overall well-being of blockchain developers. Drawing inspiration
from the well-known DEx framework proposed by Fagerholm and
Münch [13], this position paper aims to introduce the novel concept
of Blockchain Developer Experience (BcDEx) within the context
of BOSE. By deepening our understanding of BcDEx, we can ad-
dress blockchain developers’ specific pain points and requirements,
thus boosting their productivity, well-being, and the overall quality
of their development processes. Through exploring opportunities
in BcDEx, we also aim to uncover new avenues for research and
practical applications within BOSE.

This study presents twomain contributions. Firstly, we introduce
the concept of BcDEx and examine the key factors that shape the
dimensions of cognition, affect, and conation. Secondly, we high-
light new directions and insights centered on BcDEx, emphasizing
the importance of this viewpoint in relation to its implications for
both SE academia and practice.
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2 METHODOLOGICAL PROCEDURES
To accomplish our research objective, we followed three main
methodological steps:

(1) Gap Identification: Initially, we conducted an ad-hoc litera-
ture search using the search string “developer experience
framework” AND blockchain in both white and grey liter-
ature. However, the search did not return any framework
focusing on blockchain development, suggesting a gap in
the literature concerning DEx framework proposals in the
context of blockchain technology.

(2) DEx Framework Orientation: We approached the well-
established DEx generic framework proposed by Fagerholm
and Münch [13] to guide our proposal, which presents three
main dimensions of DEx: development infrastructure (Cog-
nition); feelings towards work (Affect); and value of one’s
own contribution (Conation).

(3) BcDEx Design: The following sub-steps were carried out
for each dimension towards the definition of our framework:

(a) Factors Identification and Analysis: This sub-step encom-
passed another ad-hoc literature search (in white and
grey sources). The first author identified and analyzed fac-
tors based on the definitions proposed by the DEx frame-
work (as summarized in Figure 1). For example, according
to Fagerholm and Münch [13], “Platforms” is considered
one of the Cognition factors. Based on that, we analyzed
the blockchain platforms in the literature. This process was
performed for each factor of each dimension. In addition,
other new factors (e.g., Web3 hackathons and Technical
job roles) emerged from our research.

(b) Factors Validation: Factors and their implications were
validated by the other three co-authors: one with more
than four years of experience as a blockchain developer
and two others with eight years of experience researching
blockchain and cryptoeconomics. Disagreements were dis-
cussed among the authors, and factors were re-evaluated
as necessary.

3 EXPLORING THE DIMENSIONS OF
BLOCKCHAIN DEVELOPER EXPERIENCE

This section discusses the factors identified in the blockchain ecosys-
tem based on dimensions proposed by Fagerholm and Münch [13].

3.1 [Cognition] DEx factors on blockchain
systems development infrastructure

“The cognitive dimension consists of factors that affect how the
developers perceive their development infrastructure on an intellectual
level. This includes concrete interactions with development tools and
execution of a software process.” [13]

3.1.1 Platforms and Development Enviroments. Currently, we are
faced with different blockchain ecosystems [8], which represent
interconnected networks of participants, technologies, and appli-
cations built around a specific blockchain protocol. Irimia et al.
[19] identified at least a thousand blockchain systems ready to
be used by 2022. In this regard, the developer or role in charge

of the technical decisions must possess the expertise to align the
business model with the appropriate technologies to be used, espe-
cially the choice of a blockchain network and the evaluation of the
technical feasibility [1]. The literature has presented frameworks
to guide these decisions, considering different properties such as
transparency, privacy, integrity, storage, immutability, scalability,
efficiency, latency, and interoperability [5, 50].

However, defining the infrastructure is just one of the initial chal-
lenges in the experience of developing blockchain-based software,
typically undertaken by senior software engineers. In this process,
the professional can also handle two main barriers: complex imple-
mentation and usage due to the distributed nature of blockchain
and its particularities and a scarcity of experienced blockchain
developers within the team [24]. To mitigate these problems and
improve the learning curve, platforms such as Bitcoin, Ethereum,
Polygon, Polkadot, and Hyperledger Fabric have provided exclusive
ecosystems for developers, each with its characteristics and a wide
range of tools that empower them to develop innovative solutions
securely and transparently [8].

One of the main features each blockchain ecosystem provides
is the supported or compatible programming languages. Imple-
menting specific languages for SCs can impact the SE practices
and the DEx due to the immutable nature of the blockchain. In
this regard, Solidity is still one of the most widely used for SC
development based on the Ethereum Virtual Machine (EVM) [40],
a JavaScript-like language with readable and easily understand-
able code. Vyper is also a language designed for blockchains that
aims to make it challenging to write deceptive or malicious code
and protect developers from unintentional vulnerabilities in con-
tracts [20]. In turn, the Rust language has emerged prominently in
this context, originating in 2006 and being extensively employed
in blockchain development due to its emphasis on performance
and security. However, Rust’s syntax is significantly more complex,
which can potentially prevent the onboarding of developers.

Although these programming languages have been tested in
the industry, the literature could expand investigations into how
their characteristics impact DEx. For example, Parizi et al. [32]
analyzed usability, using implementation time per developers when
working with Solidity, Pact, and Liquidity. Voloder and di Angelo
[49] examined metrics such as lines of code, required experience,
and number of issues, although the use cases were implemented
only by the first author. These studies highlight the ongoing need for
further research on DEx in practical applications of SC languages.
Evaluating the use of established and emerging languages, such as
updated versions of Solidity, Vyper, Rust, Move, and Cairo, among
others, could yield practical benefits for enhancing DEx, including
the advancement of SC Development Environments [33, 37].

Web3 development environments and native libraries have
been established to facilitate developers’ entry into theWeb3 ecosys-
tem and simplify the creation of dapps, enhancing development
efficiency and ensuring an optimized cost-effectiveness [52]. For
the development environment, tools such as Truffle, Hardhat, and
Brownie are frameworks for testing, compiling, debugging, and
deploying SCs through local, private, or testnet nodes. The choice
of such tools depends on the blockchain and development stack
preferred by the team, includingWeb2 languages such as JavaScript,
Python, or Java. In turn, native libraries are also fundamental in



Towards Blockchain Developer Experience (BcDEx) SBES’24, September 30 – October 04, 2024, Curitiba, PR

C
O

G
N

IT
IO

N

Platforms and Development Enviroments

Blockchains
Languages

Tools and Libraries

Blockchain-as-a-Service

Testing Techniques

Gas Optimization

Ensuring Security

Processes and Techniques

Agile Methodologies
Code Reviews and AuditsBlockchain fundamentals

Hard Skills

ComplexityProblem-solving

A
F

F
E

C
T

Feeling productive

Engagement with 
blockchain community

Autonomy over their
tools and work

Continuos learning

Web3 Hackathons

Pressure to develop
secure and efficient SC

Supportive teams

New work models

Share knowledge

Well-structured 
documentation

Company's culture

Distributed activity
management

C O N AT I O N

Impact of their work Salary expectarions and
work-life balance

Technical job roles Open-source projects

Independent developers

Company category

Blockchain Developer
Experience

BcDEx

DEx factors on blockchain systems 
development infrastructure

DEx factors in developers’ feelings about 
their work on blockchain projects

DEx factors in developers’ perception 
of the value of their contribution to 
blockchain projects

Design Patterns

Figure 1: Analysis of DEx dimensions in Blockchain-oriented Software Engineering.

helping developers integrate and communicate with blockchain.
Currently, the most popular library for interacting with Ethereum-
based networks is Web3.js, with other alternatives such as Ethers.js
and Web3.py, as well as libraries for other types of blockchains [51].

Reviewing the literature, we found some studies that compare
these tools in technical aspects [17, 51] or use them for the devel-
opment and testing of specific use cases [16]. However, there is a
substantial gap related to more investigation into the impacts of
these technologies on the developer’s and team’s overall experience.
Examining whether these tools truly enhance productivity and re-
duce barriers and integration difficulties using blockchain from the
developer’s perspective is relevant for improving these tools and
making them more accessible and practical for developers.

Despite the availability of these tools for dapp development,
challenges in deployment, high operational costs, and a shortage
of experienced developers pose barriers to blockchain adoption in
the industry [26]. In this sense, Blockchain-as-a-Service (BaaS)
platforms have also emerged to aid the use of blockchain, allowing
developers to focus on coding business rules while cloud services
deploy, manage and monitor the network infrastructure [31]. Re-
gardless of the potential for improving the efficiency of these plat-
forms, there is a lack of studies evaluating their usage by developers
and their impact on DEx.

3.1.2 Techniques and Processes. Regarding the techniques available
in SE, we highlight the important role of employing the best design
patterns, security, and optimization practices for dapps [33]. Zou
et al. [53] conducted an experiment with developers to identify the
main challenges in Ethereum development, finding that ensuring
security was one of the most significant challenges. This concern
stems from the immutability of the blockchain and the sensitivity of
data [33]. Moreover, popular applications of SCs such as tokeniza-
tion and decentralized exchanges enable peer-to-peer trading of
cryptocurrencies, handling substantial financial transactions [47].
Thus, these dapps are targets for malicious users, as evidenced by
approximately 8.21 billion in hacks recorded on Defillama1. In this
context, ensuring reliability in blockchain application development
requires the application of SE methodologies [33].

Currently, there are studies proposing and evaluating tools and
frameworks aimed at test generation, identification of contract de-
fects, and approaches to verify and validate aspects of blockchain [47].
In the context of this work, some recent studies have investigated

1https://defillama.com/hacks

developers’ perspectives regarding security in the development of
dapps and the use of security practices and tools [6, 39], reveal-
ing developers’ preferences for open-source tools, semi-automated
tools to mitigate vulnerabilities, and the time spent by auditors on
security audits. The authors also explore the tools and strategies to
ensure security and analyze the distinctions between junior and ex-
perienced developers. Furthermore, we noticed an opportunity for
research to explore sociotechnical issues surrounding developers’
trust in the security risks in SCs and how these perceptions impact
their development practices.

On the other hand, Zou et al. [53] highlighted the importance of
developers paying particular attention to optimization since SCs
run based on gas consumption (the measure of computational work
required for executing a transaction directly affects transaction
costs), unlike traditional software. Therefore, developers must en-
sure their decisions keep gas consumption levels within acceptable
limits [47]. The application of gas optimization is an essential
skill for developers and SC engineers, as even simple changes in
the order of state variable declarations can impact gas consump-
tion [27]. These practices demand developers to know new design
patterns and new techniques such as i) management of memory
slots and types of storage in SCs, ii) blockchain-specific opcodes,
and iii) low-level language since developers can embed inline as-
sembly in a language close to that of the EVM called YUL2. BcDEx
faces a significant challenge in this regard, as some developers do
not widely understand these concepts and can introduce security
threats and affect optimizations [7].

As previously mentioned, blockchain design patterns encom-
pass aspects beyond security and gas optimization. Apart from the
well-known software patterns from SE, developers must grasp new
patterns tailored for dapps. Six et al. [40] present a taxonomy of
design patterns, subdividing them into categories: On/off-chain
interaction pattern, Smart-contract pattern, Data management pat-
tern, Domain-based pattern, and On-chain pattern—each one of
these categories with its subcategories. In addition to the mentioned
standards, the blockchain ecosystem, especially Ethereum, deals
with Ethereum Improvement Proposals (EIPs)3, which consist of
formal proposals defining new features or potential processes for
the Ethereum platform. A new Ethereum Request For Comment
(ERC) can be originated through EIP submissions. Subsequently,

2https://docs.soliditylang.org/en/latest/yul.html
3https://eips.ethereum.org/erc
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the community evaluates the documents, and developers create the
new ERC once it receives community approval.

These standards are necessary for developing secure, reliable, and
easily maintainable dapps. Developers may invest considerable time
in absorbing such resources and are likely to specialize according to
the demands of their projects. However, the ability to continuously
adapt to changes in the communitymay be a differentiating factor in
the BcDEx. Furthermore, engaging in proposing and discussing new
standards and ideas can provide developers with new experiences,
making them feel part of the evolution of this ecosystem.

Alongside the development cycle, we also need to apply effective
testing techniques to identify vulnerabilities and optimize perfor-
mance, especially in complex environments such as blockchain [12].
Despite its importance, this phase is often neglected due to devel-
opment delays, typically conducted only towards the end of the
coding phase and before delivery to the client [38]. In addition to
existing approaches in SE, different testing approaches have been
created or adapted in the literature to meet blockchain applications’
needs. Elakaş et al. [12] list Search-Based Testing, Fuzz Testing,
Mutation Testing, Model-Based Testing, for example. Some of these
approaches have been instantiated in the industry through tools
such as Mythril, Oyente, Slither, Securify, and SmartChecks [11].

Fortunately, unlike other factors previously discussed, some stud-
ies have dedicated efforts to understand the use of these approaches
from the perspective of blockchain developers and testers [39, 53].
As pointed out by Zou et al. [53], over 75% of developers agree
that SC has much higher security requirements than traditional
software. Security is critical for SCs, and to reinforce security verifi-
cation practices in SCs, code reviews and audits are also essential
to ensure code quality. Sharma et al. [39] conducted an experi-
ment involving code review tasks with 29 developers and found
that the detection rates of security vulnerabilities were alarmingly
low, often below 50%, regardless of the type of vulnerability or the
participants’ experience in SC development. This result deserves
attention, considering the criticality of the SC context. In this sense,
it is essential to investigate subjective factors and their impacts on
developers’ experience when performing code reviews.

Finally, to follow a development process and employ solid SE
practices, recent studies have explored using agile methodologies
to manage blockchain-based projects. Marchesi et al. [28] propose
‘Agile Block Chain Dapp Engineering’ (ABCDE), an agile process for
developing dapps covering all phases of the software lifecycle. As
stated by Ibba [18], dapps are innovations that require agile devel-
opment for fast industry release, which ensure frequent deliveries
through incremental iterations. Although Marchesi et al. [28] have
evaluated their method with 14 blockchain developers, much of the
research focuses on applying the method to use cases [18, 28]. In
addition, Khalid and Brown [23] have investigated developers’ per-
ceptions of the importance of applying SE practices in blockchain
development, with agile methods being the most popular (57%). As
DEx also encompasses processes, there is still much to be discussed
about BcDEx in the different phases of the software development
cycle in real-world environments to complement these findings.

3.1.3 Hard Skills. Designing and developing dapps pose complex
challenges that require a solid understanding of the fundamen-
tals underpinning blockchain technology. Blockchain developers

face significant challenges and should have experience in several
areas of Computer Science, such as Cryptography, Networks and
Distributed Systems, Mathematics, Consensus Algorithms, Cloud
Infrastructure, Security and Privacy, and Game Theory, which are
essential pillars that enable these professionals to explore opportu-
nities fully [1]. According to Gartner [14], 23% of surveyed CIOs
stated that blockchain requires the most extensive set of new skills
for implementation compared to other technology areas. At the
same time, 18% indicated that blockchain skills are the most chal-
lenging to find. In addition, problem-solving skills should also
encompass the business domains of dapps by addressing challenges
in sectors such as healthcare, supply chain, and finance, with the
latter being particularly demanding in terms of complexity.

Moreover, a relevant discussion in the community revolves around
the requirements for developers to enter the era of Web3 [35]. Al-
though it is possible to learn Web3 tools directly, developers should
be familiar with and have a solid foundation in Web2 technolo-
gies. Kassab et al. [22] revealed that employers value professionals
with a broad understanding of the software development process.
One of the results indicated that Java leads with 34.5% of the ads,
while Solidity, the primary language used for SC development,
ranks 12th, with 5.4%. This trend indicates the importance of a
seamless transition to Web3 paradigms, where an adequate devel-
oper’s progression in Web3 depends on a medium to a high level
of proficiency in Web2 technologies. Thus, there is an opportunity
to explore the impacts on aspects of DEx and the careers of those
who have chosen to transition from Web2 to Web3.

3.2 [Affect] DEx factors in developers’ feelings
about their work on blockchain projects

“The affective dimension consists of factors that influence how
developers feel about their work. Respect and belonging are social
factors that work to create a feeling of security. Attachment to persons,
teams, or even habits of work also belong to this dimension. Positive
feelings in general can be an important factor in good DEx.” [13]

Kassab et al. [22] demonstrated that approximately 31.3% of job
postings regarding the blockchain ecosystem requested at least one
interpersonal skill. Among them, achievement, creativity, enterprise
skills, life-long learning, and outcome-oriented skills were catego-
rized as “workplace productivity skills,” accounting for 0.2% over
ten categories. Indeed, feeling productive is one of the relevant as-
pects to explore related to the feelings about the work of blockchain
developers as it can directly impact the developers’ satisfaction.
Navigating the complexities of this field also requires a commit-
ment to increasing efficiency and productivity [30]. The feeling
of unproductivity can cause frustration for developers, impacting
aspects of their development experience.

Joining in activities for knowledge and collaboration can be an
advantage for this professional. The developers need to have a
continuous learning as blockchain technology is growing fast.
The learning curve is particularly challenging for entry-level de-
velopers, who may find obstacles when solving specific problems,
affecting project efficiency and deadlines. Engagement with the
blockchain community is also relevant for their development
and experience. Today, blockchain companies have used forums,
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social media groups, and Discord servers (or alternatives) to share
knowledge and promote specific ecosystems within Web3. In ad-
dition, Web3 hackathons has also been widely disseminated by
blockchain platforms456 to promote immersive learning and new
experiences for developers and organizations.

Another significant factor is the pressure to develop secure and
efficient SCs, as the developers may work on code for high-profile
clients or decentralized finance protocols that manage substantial
sums of money. These circumstances raise considerations about sub-
jective aspects intrinsic to the developer’s experience in developing
dapps, which have not been explored in the literature to date. How-
ever, their findings could provide valuable insights for blockchain
companies, enabling them to offer essential strategies to improve
the experience of their blockchain developers and achieve excellent
and secure outcomes in their projects. In addition, other factors
may influence developers’ behavior, such as technical activities and
the social and environmental context, including team dynamics and
available resources. In this sense, supportive teams and practical
guidance from senior developers and leaders positively impact the
experience of novice blockchain developers.

Additionally, companies have adopted remote or hybrid work
models, highlighting the need for effective technological solutions
to facilitate communication and collaboration among distributed
teams. In our context, blockchain characteristics reshape team struc-
tures, operations, and global collaboration through decentralization
and peer-to-peer interactions [15]. The distributed employees of
companies such as Binance illustrate the dynamism of blockchain,
allowing them to capture local trends and provide rapid responses
to global customers [21]. Decentralized Autonomous Organizations
(DAOs) enable distributed teams to govern, coordinate, and incen-
tivize collaboration without hierarchies or traditional intermedi-
aries [15]. These blockchain companies or organizations influence
new work models that can impact the DEx directly or indirectly.

Thus, blockchain developers gain autonomy over their tools
and work and can interact and share knowledge with global and
diverse talents. Since DEx is not limited to technical aspects but
also encompasses social aspects, these professionals also have the
opportunity to create informal moments, such as virtual coffee
breaks or games [15]. On the other hand, challenges related to
distributed activity management still require efficient solutions
to allow development teams to overcome the communication and
collaboration barriers inherent to remote teams in general.

In addition to an adequate adaptation to the company’s culture,
it is essential that the resources and materials produced by the team
are accessible and easily understandable to enrich the DEx.Well-
structured and informative documentation simplify the work
progress for teammembers and the developers’ community that will
use the service or product. Web3 initiatives allocate considerable
resources to bolster certain job functions typically undervalued in
SE, notably Developer Relations (DevRel) and Technical Writing.
Given the frequent releases of protocols, blockchains, tokens, and
cryptocurrencies, these endeavors actively organize events and
craft essential documentation to support and integrate blockchain
developers into their technologies.
4https://chain.link/hackathon
5https://www.celocamp.com/
6https://solana.com/news/tag/hackathon

3.3 [Conation] DEx factors in developers’
perception of the value of their contribution
to blockchain projects

“The conation dimension consists of factors that affect how devel-
opers see the value of their contribution. Intentional, planned activity
with personal goals that are properly aligned with the goals of others
is likely to increase the sense of purpose, motivation, and commitment,
and thus positively affect DEx.” [13]

Blockchain developers can create value primarily through their
contributions by applying their knowledge, skills, responsibilities,
and autonomy. According to recent studies [1, 22], the development
of dapps has generated different professional profiles alongside
those already existing in traditional software companies. These
new technical job roles influence the effective organization of the
team and the value contributed by each member. For example, the
SC engineer develops SCs using specific languages and security
techniques, while the blockchain architect designs solutions, data
security, and cloud infrastructure. In turn, blockchain developers
and engineers play more comprehensive roles, including Web2
backend and frontend programming and the aforementioned skills.
Roles such as blockchain protocol engineer and researcher usu-
ally focus on low-level topics, such as new cryptography, protocol
privacy solutions, and scalability, essential for technological ad-
vancement. Blockchain developer advocates and technical writers
also disseminate knowledge to the developer community.

These responsibilities impact in motivation and commitment of
the professionals involved in creating blockchain-based software,
ensuring both quality and functionality and integrating their dis-
tinct layers effectively. In this regard, there is a space to assess the
value of these contributions in the development of dapps, investi-
gating developers’ perceptions at both individual and collaborative
levels within the software development cycle and evaluating how
they recognize the impact of their work on the project, the com-
pany, or the blockchain ecosystem as a whole.

Factors such as the characteristics of the projects or the environ-
ment can also influence the developer’s contribution. According to
Raval [34], dapps should ideally be full open-source and function
autonomously, without a central authority monopolizing the net-
work, while enabling third-party verification. These applications
predominantly leverage public blockchains, implement open-source
software protocols, and can define formal procedures for submitting
and managing collaborative software enhancement proposals. In
this context, independent developers contributing to open-source
projects should adhere to new principles and guidelines, including
governance. As stated by Song [42], public blockchain networks
and dapps governance involves the protocol rules governing partic-
ipants’ interactions, software development and updates, and man-
aging rights and relationships within the stakeholder community.
This developer can contribute more effectively to the evolution of
blockchain protocols by adhering to formal guidelines for submit-
ting and managing collaborative software improvement proposals.

Another aspect to consider is the company category, ranging
from startups to large corporations. Due to the field’s growth, the
number of blockchain startups created in recent years has increased
significantly. Amadeo [2] identified 1,410 blockchain startups in
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the Crunchbase database, 518 of which were established in 2021
alone. However, it is essential to note that startups may not offer
as reliable employment structures as established companies, espe-
cially in the information technology sector, where the success rate
of startups is below 50% [46]. According to data from Startuptalky
[43], the failure rate of blockchain startups is higher than the av-
erage, reaching 95%, with an average lifespan of only one year.
These companies typically face challenges such as intense competi-
tion, limited regulation, insufficient financial resources, incomplete
business plans, and teams lacking in knowledge, qualifications, or
experience. These uncertainties for professionals impact their DEx.

In contrast, conventional companies have established reputations
and extensive networks of business relationships with clients and
partners. However, breaking their successful business models to
innovate can take much work, risking cannibalizing revenues from
existing products and services [25]. Thus, establishing blockchain
teams within these organizations and fostering interaction and
collaboration with other technical teams is challenging. In both
categories, these peculiarities can also influence the developer’s
motivation, their plans, and alignment with the company.

Additionally, other company characteristics, such as salary ex-
pectation and work-life balance, can influence aspects like de-
velopers’ plans, commitment, and alignment. Due to the growing
blockchain industry and the shortage of qualified talent, salaries
tend to be high. In addition, a peculiar aspect of token projects is
incentive strategies in their token distribution models, which can
motivate developers or network validators while ensuring align-
ment with the project’s long-term goals [45]. Work-life balance in
the blockchain industry can be challenging due to its fast-paced
and evolving nature. It involves intensive project sprints, critical
network launches, tight deadlines, and security incidents, often
resulting in extended working hours [44].

4 NEW DIRECTIONS AND CONCLUSION
Based on the previous discussion, this section aims to present new
research directions and opportunities in the context of BcDEx, as
summarized in Figure 2.

COGNIT ION

- Enhancing technical resources through the BcDEx evaluation
- Developers’ perceptions regarding SC security and BOSE quality practices
- Developer adaptation to blockchain-oriented design standards
- Transition from Web2 to Web3 development

AFFECT

- Developer engagement in the blockchain community
- Impact of work models at BcDEx

- Contributions of technical roles in blockchain development
- Impact of company and blockchain project characteristics

CONATION

BcDEx
Research
Directions

Figure 2: Research directions for BcDEx.

• Enhancing technical resources through the BcDEx eval-
uation: Researches on the impacts of using the latest SC lan-
guages, Web3 development environments, native libraries,
and platforms BaaS provides analysis of aspects such as
learning curve, as well as compare efficiency, productivity,
and ease of integration with blockchain networks from a

developer’s perspective. These studies would contribute to
optimizing blockchain development and integration.

• Developers’ perceptions regarding SC security andBOSE
quality practices: The analysis of subjective factors related
to developers’ perception of security risks in SC develop-
ment and working in critical systems to provide insights into
how these aspects influence their development practices and
the adoption of quality standards.

• Developer adaptation to blockchain-oriented design
standards: Evaluating developers’ understanding and im-
plementation of new blockchain design standards and collab-
oration in EIPs and ERCs to explore how the new standards
shape their development experience and foster a sense of
community within the blockchain ecosystem.

• Transition from Web2 to Web3 development: Exploring
the experiences of software engineers transitioning from
Web2 to Web3 to identify the skills and knowledge required
to effectively adapt to the demands of Web3 technologies.

• Developer engagement in the blockchain ecosystem
and community: We may investigate how participation
in forums, social media groups, Discord servers, and Web3
hackathons impacts developers’ learning curve and pro-
gression. This opportunity focuses on how these collabo-
rative resources help overcome initial coding challenges and
strengthen developers’ integration and experience.

• Impact of work models at BcDEx: Investigate the impact
of work models (remote, hybrid, or in-person) and the chal-
lenges related to managing distributed activities, focusing
on how decentralization and peer-to-peer interactions are
redefining blockchain teamwork and global collaboration.

• Contributions of technical roles in blockchain devel-
opment: Assessing the contributions of technical roles in
blockchain development by investigating their impact on
team organization, productivity, and project outcomes, and
exploring developers’ perceptions of their individual and
collaborative contributions in the blockchain development.

• Impact of company and blockchain project character-
istics: Investigating how the company category (startups,
small, and large corporations) and project types (private
and open-source) influence DEx, considering factors such as
job stability, innovation, collaboration opportunities, salary
expectations aligned with plans, and developer commitment.

In conclusion, we identify the complexities and challenges intrin-
sic to BOSE, emphasizing their impact on DEx dimensions related
to cognition, affect, and conation. For this purpose, we categorized
the factors that shape BcDEx into a solid conceptual framework,
enabling a comprehensive understanding of critical aspects. Addi-
tionally, we propose new research directions to provide an initial
foundation regarding DEx to support research and industry related
to BOSE, addressing both technical and social aspects. While factors
related to Conation and Affect are more generic, they were specifi-
cally discussed in the context of the blockchain domain. In addition,
we noticed that the factors related to Cognition are discussed more
in the literature. For future work, we plan to propose a conceptual
catalog considering DEx aspects to guide blockchain developers in
developing decentralized applications.
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