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Abstract

Freelancers working on digital labor platforms have to deal with many challenges. IT freelancers should be considered sepa-
rately due to special characteristics such as high skill level or collaborative nature of IT work. Through a Latent Dirichlet
Allocation analysis of 2804 forum posts with over 20,000 comments from IT freelancers and additional qualitative analysis,
we assign themes to each identified topic, cluster them into aggregated dimensions, and illustrate the interrelationships in a
model of IT freelancing. Thus, we examine the challenges of IT freelancers and synthesize them. We extend the challenges
of online freelancing already outlined in the literature and identify four IT-specific challenges for IT freelancers. Therefore,
we improve our understanding of how IT work is performed on digital labor platforms and which particular aspects should
be considered in future research. Furthermore, we highlight implications for practitioners, i.e., IT freelancers on the one

hand and platform owners on the other hand.
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Introduction

Online labor marketplaces are often associated with pre-
carity and unfair working conditions (Fieseler, Bucher, &
Hoffmann, 2019). Digital platforms often exploit their posi-
tion of power and online freelancers are treated unfairly or
they are exploited. Furthermore, online workers face enor-
mous insecurity, for example, regarding income or insur-
ance (Ashford, Caza, & Reid, 2018; Petriglieri, Ashford, &
Wrzesniewski, 2019) or dependence on feedback and rating
systems, as well as limited and purely digital communication
channels with existing information asymmetries (Claussen
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et al., 2018; Gegenhuber, Ellmer, & Schiiller, 2021; Wong,
Bunjak, Cerne, & Fieseler, 2021). These conditions under-
line the importance of taking a social perspective on online
labor market places and how digital labor platforms affect
working conditions, equity, and employee satisfaction. This
is reinforced by the growing importance of these markets
as measured by the number of projects and tasks on these
platforms (Jabagi, Croteau, Audebrand, & Marsan, 2019;
Kissi & Lehdonvirta, 2018). In 2020, about 36% of the
US labor force (59 million people) worked as freelancers
(Upwork, 2020). The platform Upwork in particular has
seen an increase in qualified freelancers, e.g., in the fields of
computer programming and IT (Upwork, 2021). In addition,
TopCoder CEO Mike Morris reported a spike in demand for
quality engineers and software developers on their platform
during the COVID-19 pandemic (Younger, 2020).

In this paper, we focus on location-independent online
work, also called crowdwork (Howcroft & Bergvall-Kéreborn,
2019; Idowu & Elbanna, 2022). More specifically, we explore
macro-crowdwork in digital labor markets such as Upwork,
Fiverr, or Freelancer.com. These markets enable online trans-
actions and matching between freelancers and clients who
purchase the services offered through digital labor (Rai et al.,
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2019). They deal with single, knowledge-intensive tasks. They
do not rely on collaboration and crowd intelligence in the form
of competitions (e.g., Topcoder) or handle micro tasks (e.g.,
Mechanical Turk), nor do they work offline in the form of gig
work (e.g., Uber) (Holthaus & Stock, 2017).

The necessity of taking a closer look at this form of
work arises not only from the observation of its enormous
growth but also from the fact that it is different from tra-
ditional forms of work, as prior research suggests, dealing
with advantages and challenges of online freelancing. In
contrast to traditional employment, online freelancers are
self-employed and work outside of an organizational envi-
ronment (Deng et al., 2016; Durward, Blohm, & Leimeister,
2020). Due to the global matching on digital labor platforms,
there is a high competition and broad heterogeneity of cli-
ents and jobs (Bellesia, Mattarelli, Bertolotti, & Sobrero,
2019; Bunjak, Cerne, & Popovic, 2021). Additionally, the
work is temporary and purely digital (Ashford et al., 2018;
Deng et al., 2016). Finally, freelancers are not managed by
a traditional supervisor, but by algorithms (Duggan, Sher-
man, Carbery, & McDonnell, 2020; Mohlmann et al., 2021).

For the discipline of information systems (IS), this subject
is particularly relevant, as a considerable share of freelanc-
ing jobs falls into the area of information technology (IT)
work. Therefore, in this paper, we specifically examine IT
freelancing, which can be defined as the field of IT work on
digital labor platforms that includes technology and software
development (app development, website design, and software
testing) (Idowu & Elbanna, 2022). IT work has character-
istics that can differentiate an execution of work on digital
labor platforms from other areas, which makes it worth tak-
ing a closer look. IT work is particularly relevant for many
companies due to the general trend toward digitization, and
especially in the context of the pandemic, which is coun-
tered by a shortage of qualified workers (Alpar & Osterbrink,
2020; Dinger, Thatcher, Treadway, Stepina, & Breland, 2015;
Goles et al., 2009). However, when IT work is performed by
freelancers on digital labor platforms, special aspects need to
be taken into account. IT freelancers differ from other online
freelancers in two aspects. First, a high skill level is required
for IT work, which is constantly evolving (Ang et al., 2015;
Zhang, Ryan, Prybutok, & Kappelman, 2012). Second,
a level of collaboration is often required on IT projects to
complete them successfully. This is not the case with other
freelancing activities such as simple design tasks, transla-
tions, or image editing (Kudaravalli et al., 2017).

Related research examined multiple team affiliations in
software development freelancing (Watson-Manheim &
Ahuja, 2019), addressed the motivations of highly skilled
workers to participate in crowdsourcing platforms (Gol et al.,
2018), explored the importance of enhancing professionals’
non-technical skills for developing information systems
in gig work environments (Frenzel-Piasentin et al., 2022),
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investigated the entrepreneurial behavior of IT freelancers
(Sultana et al., 2019), and looked at the career trajectory of
IT professionals in IT crowdsourcing (Taylor & Joshi, 2019).

However, IT freelancers in general and their special chal-
lenges on digital labor platforms in particular have not yet
been sufficiently researched. It remains unclear whether
the challenges already known from the literature in other
freelancing fields also apply in the same way to IT free-
lancers, how they may need to be adapted, and which con-
crete IT-specific challenges arise from the IT characteristics
described (Goles et al., 2009; Zhang et al., 2012). Further-
more, it is not yet clear how the individual challenges can
be structured as well as synthesized and to which area of
freelancing they should be assigned, as most studies only
examine one specific challenge and do not take an overall
view of the challenges and problems of online freelancing
(Caza, Reid, Ashford, & Granger, 2022; Deng et al., 2016;
Mohlmann et al., 2021). Moreover, previous methodologi-
cal approaches are limited in that they look at single aspects
based on mostly small datasets and are not able to examine a
comprehensive overview and at the same time the necessary
depth about the interrelated challenges of online freelancers
(e.g., Claussen et al., 2018; Ludwig et al., 2022; Rahman,
2021; Téth, Nemkova, Hizsak, & Naudé, 2022).

In this study, we address the research gaps described above
for several reasons. Working in online marketplaces is stead-
ily increasing in relevance and more and more people are
using this non-traditional form of work as a serious career
path alternative. Compared to traditional work, however, spe-
cial circumstances prevail in the environment of digital labor
platforms as described, leading to an interplay of unique new
challenges to which workers, clients, and platform owners
must respond. In particular, the specifics of IT work in this
context, which is becoming an increasingly important area of
work in the context of digitalization and globalization, need
to be examined. Only by understanding these aspects better
can platform work represent a sustainable, fair, and promis-
ing career alternative in the long term. For these reasons, we
answer the following research question: What are the chal-
lenges of IT freelancers on digital labor platforms, how can
they be structured, and how are they interrelated?

To answer our research question, we examine online
forum posts of IT freelancers using Latent Dirichlet Alloca-
tion (LDA) (Blei, Ng, Jordan, & Lafferty, 2003) to identify
relevant discussion topics. The identified topics are then
qualitatively analyzed and explained in light of the origi-
nal posts and synthesized into an aggregate model of IT
freelancing on digital labor platforms. We thus make three
main theoretical contributions to research. First, through
this unique mixed methods approach (LDA and qualitative
analysis) of an enormously large cross-platform dataset of
online forum interactions, we gain detailed insight into how
IT freelancers interact. Second, our analysis reveals several
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Table 1 Challenges on digital labor platforms

Challenge Ilustrative studies

Global competition
High costs and time expenditure

Algorithmic control and monitoring

Claussen et al., 2018; Kanat, Hong, & Raghu, 2018; Strunk, Faltermaier, Ihl, & Fiedler, 2022
Wood et al., 2019; Zheng et al., 2015
Duggan et al., 2020; Jarrahi et al., 2021; Mohlmann et al., 2021; Rahman, 2021; Wang, Chen, &

Xie, 2022; Wu et al., 2019

Reputation system
High personal responsibility

Digital organization and mediation of work
Wong et al., 2021

Financial instability, precarity

Graham, Hjorth, & Lehdonvirta, 2017; Kanat et al., 2018; T6th et al., 2022; Yoganarasimhan, 2013
Caza et al., 2022; Kittur et al., 2013; Kost, Fieseler, & Wong, 2020; Petriglieri et al., 2019
Bunjak et al., 2021; Gegenhuber et al., 2021; Gol et al., 2019; Kost et al., 2020; Ludwig et al., 2022;

Ashford et al., 2018; Durward et al., 2020; Petriglieri et al., 2019; Scuotto et al., 2022

Transience of work, temporary contract work Ashford et al., 2018; Brawley & Pury, 2016; Bucher et al., 2019; Caza et al., 2022; Gol et al., 2019

Social isolation, emotional tensions

Ashford et al., 2018; Caza et al., 2022; Gussek, & Wiesche, 2023; Petriglieri et al., 2019; Silberman

et al., 2010; Wood et al., 2019

challenges that have been little studied, thus we extend some
challenges already identified in the literature and structure
them in an IT freelancer model. We also synthesize the find-
ings into a future research agenda that illustrates how the
implications of our findings could be further explored in
research. Third, we identify four emerging IT-specific issues
for IT freelancers on digital labor platforms with various
associated challenges. In doing so, we improve our under-
standing of how IT work is performed in the gig economy
on digital labor platforms and what makes IT work special.

The structure of this paper is as follows. The “Litera-
ture review” section reviews the relevant definitions and
describes related research to present the state of knowledge.
After describing the data and the methodology in “Data and
method”, the “Results” section presents the identified chal-
lenges of IT freelancing, supported by quotes from the origi-
nal posts. Afterwards, the results are discussed in “Discus-
sion,” and finally, limitations and issues for future research
are described in “Limitations and future research.”

Literature review
Challenges of freelancers on digital labor platforms

Digital labor platforms enable transactions between work-
ers who offer their services online and clients who purchase
those services through the platform (Rai et al., 2019). In
this context, the service can be location-independent and
online (crowd work or freelancing) or location-dependent
and offline (gig work) (Duggan et al., 2020; Huang, Burtch,
Hong, & Pavlou, 2020). Location-based work is also referred
to as classic gig work and consists of “real-world” tasks in the
offline environment (Stewart & Stanford, 2017). In contrast,
freelancing through digital labor platforms, in contrast, is

done purely online and location-independent (Agerfalk &
Fitzgerald, 2008; Burke & Crowling, 2015). Especially the
knowledge work in skilled fields such as software engineer-
ing, digital marketing, or writing and translation, this form
of work plays an important role (Blaising, Kotturi, Kulkarni,
& Dabbish, 2021). In this regard, online freelancers can
be characterized as independent and autonomous contrac-
tors. They do not perform traditional jobs with permanent
employment and constant commitment to a company, but
usually work alone under flexible arrangements. They are
only loosely employed for a specific task or for a specific
period of time. On the one hand, this leads to a high degree of
autonomy. On the other hand, it also leads to a high degree of
personal responsibility for further training, insurance, career
planning, or the procurement of work equipment (Ashford
et al., 2018; Friedman, 2014). In addition, too much free-
dom and autonomy can lead to a digital overload, which can
have a negative impact on performance (Bunjak et al., 2021).
Another characteristic is the coordination and completion of
work online via digital labor platforms (Agrawal et al., 2015;
Popiel, 2017). These platforms provide the digital infrastruc-
ture for all mechanisms such as payment, feedback, commu-
nication, or rating systems, and mediate interactions through
global matching between online freelancers and clients (Rai
et al., 2019). Previous research has highlighted challenges
for freelancers on digital labor platforms, which are listed in
Table 1 with illustrative studies.

The matching of clients and freelancers takes place
through digital platforms and there is a wide range and
high heterogeneity of clients and jobs on the platforms.
Thus, global market transparency is achieved which leads
to global competition on digital labor platforms (Claussen
et al., 2018). In addition, freelancers are faced with high
costs and time expenditure, which are often unpaid. There-
fore, freelancers must pay for any equipment they might
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Table 2 Methodological approaches to investigate challenges on digital labor platforms

Methodological approaches Illustrative studies

Interview-based study

Case study (e.g., interviews, social media
data, archival data, platform data, platform
observations)

Experimental study
Survey-based study

Mohlmann et al., 2021; Strunk et al., 2022; Téth et al., 2022; Wong et al., 2021; Wood et al., 2019
Gegenhuber et al., 2021; Gol et al., 2019; Rahman, 2021; Scuotto et al., 2022; Silberman et al., 2010

Brawley & Pury, 2016; Wong et al., 2021
Bucher et al., 2019; Bunjak et al., 2021; Durward et al., 2020; Kittur et al., 2013; Strunk et al., 2022;

Wang et al., 2022; Wood et al., 2019

Econometrics study (platform data)

Literature review study

Claussen et al., 2018; Kanat et al., 2018; Ludwig et al., 2022; Zheng et al., 2015
Ashford et al., 2018; Duggan et al., 2020; Jarrahi et al., 2021; Kost et al., 2020

need themselves (Wood, Graham, Lehdonvirta, & Hjorth,
2019). In addition, algorithmic systems perform job match-
ing, create freelancer rankings, and enable work monitoring,
which leads to algorithmic control (Duggan et al., 2020).
These rankings are additionally supplemented by a reputa-
tion system on the platform. Freelancers depend on feedback
and reviews from clients to get new jobs (Téth et al., 2022).
Furthermore, freelancers are self-employed and lack the
context of a fixed organization or permanent employer. They
have a high personal responsibility and therefore possess a
lot of freedom and a high degree of autonomy (Petriglieri
et al., 2019). This also leads to high career path uncertainty
(Caza et al., 2022; Taylor & Joshi, 2019). The digital organ-
ization and mediation of work through platforms can also
lead to problems in interaction and communication between
clients and freelancers including challenges regarding feed-
back (Wong et al., 2021). Another challenge is the finan-
cial instability and precarity of freelancers. Unpredictable
work is leading to highly fluctuating incomes and concerns
about maintaining basic incomes for freelancers (Scuotto,
Le Loarne Lemaire, Magni, & Maalaoui, 2022). Moreover,
freelancing work consists of short-term contracts with dif-
ferent clients. The freelancers therefore face a high tran-
sience of work, because they handle temporary contract
work (Ashford et al., 2018). This can, for example, lead to
identity and motivation challenges (Ashford et al., 2018;
Chandler & Kapelner, 2013). The last challenge identified
is the social isolation and the emotional tensions on digital
labor platforms. Freelancers have no permanent colleagues
as in traditional jobs. There is rarely any social interaction
with employers or clients as freelancers organize their work
via digital platforms (Silberman, Irani, & Ross, 2010).
After presenting the content issues related to the chal-
lenges of online freelancers identified in the literature, the
methodological approaches used are presented in the follow-
ing Table 2. These methodological approaches are mostly
either qualitative and based on interview data (e.g., Rah-
man, 2021; Té6th et al., 2022) or survey data (e.g. Bunjak
et al., 2021; Durward et al., 2020) or follow an econometric
approach (e.g., Claussen et al., 2018; Ludwig et al., 2022).
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IT freelancing on digital labor platforms

More and more IT professionals are working as freelancers
on digital labor platforms as IT freelancers. They are work-
ing on multiple, simultaneous projects on a variety of digital
labor platforms, creating a new, complex, and fragmented
work environment (Watson-Manheim & Ahuja, 2019). Well-
known platforms such as Upwork or Fiverr primarily offer IT
project categories such as app and website development or
data analytics (Wagner, Prester, & Paré, 2021). Therefore, in
our paper, we investigate the special form of IT freelancing,
which must be distinguished from other freelancing areas.
To date, these IT freelancers have not been adequately stud-
ied to determine whether the challenges described in Table 1
also apply to IT professionals on digital labor platforms, how
they need to be adapted, and what specific challenges are
unique to IT freelancers.

IT professionals are increasingly indispensable due to
digitization and the growing use of technologies in compa-
nies (Dinger et al., 2015). This leads to a high demand for
IT professionals in various fields, which is facing a growing
talent and skill shortage (Goles et al., 2009). Two main IT
characteristics make IT work on digital labor platforms par-
ticularly different from traditional online freelancing.

First, IT professionals perform a wide range of IT tasks,
thus requiring a high level and variety of skills (Zhang et al.,
2012). In this context, the phenomenon of skill obsolescence
describes the idea that outdated skills are less valuable and
the person in question is less capable than individuals with
newer skills. This can be particularly challenging for IT
workers as technologies, and therefore the skills required,
change and evolve rapidly (Fu, 2011; Guzman, Stam, &
Stanton, 2008; Niederman, Ferratt, & Trauth, 2016; Rie-
menschneider & Armstrong, 2021). Therefore, IT profes-
sionals are forced to respond to the constant threat of obso-
lescence by training, learning, and updating skills (Zhang
et al., 2012). On digital labor platforms, these aspects addi-
tionally pose a particular challenge for IT freelancers, as
they need to further differentiate themselves from global
competition by meeting high skill requirements in order to
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be successful (Gandini, 2016; Jarrahi et al., 2021). Com-
pared to tasks in other freelance fields such as design or
translation tasks, IT tasks are more complex, interdependent,
and constantly evolving (Gussek & Wiesche, 2022; Stol &
Fitzgerald, 2014).

Second, IT work often requires working in teams (Ang &
Slaughter, 2001; Kudaravalli et al., 2017) or collaborative
efforts in designing architecture and integrating components
are necessary (Levina, 2005; Majchrzak et al., 2005). How-
ever, freelancers on digital labor platforms usually do not
work in teams but alone, e.g., translating texts or performing
simple design or image editing tasks (Ashford et al., 2018).
For freelancers in the IT sector, however, collaboration
and teamwork can increase success and help with career
advancement on the platform (Gussek & Wiesche, 2022).

Despite the described uniquness of IT freelancers, there
is limited research on online IT freelancers so far. Gol et al.
(2018) address the motivations of highly skilled workers to
participate in crowdsourcing platforms. Stol and Fitzgerald
(2014) show that crowdsourcing in IT works better for spe-
cific software development tasks that are less complex and
without dependencies. In addition, Watson-Manheim and
Ahuja (2019) study software development teams in the gig
economy. Furthermore, Alpar and Osterbrink (2020) show
the shift from permanent to temporary employment in IT
as a change due to the COVID-19 pandemic. Furthermore,
Frenzel-Piasentin et al. (2022) examine the importance of
improving the non-technical skills of professionals for the
development of information systems in the gig economy.
Kanat et al. (2018) address survival in global online labor
markets for IT services. Finally, Taylor and Joshi (2019)
address the career trajectories of IT professionals in IT
crowdsourcing, and Sison and Lavilles (2018) examine
the practices of freelancers in software development in the
Philippines.

In summary, it remains unclear in existing research how
the individual challenges can be structured and synthe-
sized and to which area of freelancing work they can be
assigned because most research examines only a specific
challenge and fails to take an overall view on the challenges
and problems of freelancing. In addition, the methodologi-
cal approaches used so far are limited to the extent that they
look at individual aspects based on mostly small data sets
and cannot examine a comprehensive overview and simul-
taneously a necessary depth of the interrelated challenges of
online freelancers. Moreover, it is clear that IT freelancers in
general and specifically their particular challenges have not
been sufficiently researched to date. Whether the freelanc-
ing challenges identified in previous literature also apply to
IT freelancers on digital labor platforms, how they need to
be adapted, and which concrete IT-specific challenges arise
from the two IT characteristics described above have not yet
been researched.

Data and method
Data

The underlying dataset consists of postings in the forum r/
Upwork on Reddit!. Reddit is ranked the 14th most popular
website in the world (Alexa Internet, 2022), even higher in
some countries like the USA (6th), the UK (7th), and Ger-
many (10th), and offers users to create sub-forums (subred-
dits) that others can join. The Upwork subreddit alone has
more than 29,000 users as of April 2022. One advantage of
online forum data as a research source over survey or inter-
view data is what is referred to as naturally occurring and
unobtrusive data. Participants were not influenced or guided
by a predefined discussion framework or the researcher’s
own categories or expectations (Guo & Yu, 2020; Silver-
man, 2010).

Since we wanted to analyze only discussed topics from
IT freelancers, we had to filter the data to include only
posts from the IT field. We therefore filtered the data with
appropriate keywords. We filtered the posts in this forum for
100 IT-specific terms, like skills, software, or tasks. These
search terms include terms that clearly indicate IT freelanc-
ing (e.g., C++, full stack development), but also terms that
are less clear and are used in related freelancing activities
as well (agile, admin support). This selection was made to
get a comprehensive picture of the topics discussed by IT
freelancers. A detailed list of the terms can be provided on
request by the authors. To verify that our filtering process
includes only IT-specific posts, we manually reviewed a
sample of posts (Jiang et al., 2021). The final dataset con-
tains 2804 posts with more than 20,000 comments released
on r/Upwork over 3 years until January 2022, the time was
limited to ensure that the topics discussed are highly con-
temporary. All used posts and comments together comprise
1.43 million words.

Freelancers predominantly use social media platforms,
such as Reddit, to discuss about problems and challenges,
because the freelancing platforms themselves offer few
opportunities to do so. For Upwork, there is an official com-
munity platform (https://community.upwork.com/), but
in the perception of many freelancers, it is moderated too
much, particularly when criticizing Upwork, and thus does
not offer the possibility for free exchange. Moreover, this
forum is used by comparatively few freelancers, which illus-
trates the low number of postings. The sub-forums for IT
freelancers and admin support include, without time restric-
tion, about 500 posts. For this reason, while we use this
forum for a cross-check, we focus on the larger, more active,
and freer Reddit forum.

! https://www.reddit.com/r/Upwork/
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Remove stopwords
(esp.,
articles,pronoun,
prepositions,
conjunctions)

Create documents
(add comments to
each post)

Filter out words,
occuring in less
than 10, or in more
than 50% of all
documents

Lemmatizing
(convert inflected
forms of words to
their lemma)

Fig. 1 LDA preprocessing steps

Analysis

We proceeded in two steps in our analysis. First, to analyze
the forum posts, we applied the Latent Dirichlet Allocation
(LDA), a machine learning algorithm, widely used in the
research field of IS (e.g., (Caron et al., 2021; Geva, Oestre-
icher-Singer, & Saar-Tsechansky, 2019) that aims to iden-
tify a predetermined number of topics in a text corpus. We
first performed some preprocessing steps and then applied
LDA to our collected data, which is based on some hyperpa-
rameters and the number of topics. The details of the LDA
analysis are provided in the Appendix.

Once the algorithm has identified the topics, their mean-
ing must be interpreted based on grounded theory principles
(Croidieu & Kim, 2018; Gioia, Corley, & Hamilton, 2013).
Therefore, second, we followed an established process for
interpreting the generated topics (e.g., Karanovi¢, Berends,
& Engel, 2021) to add depth to our results.

Topic modeling overview and procedures

To address our research question, we first apply the LDA
analysis, which aims to identify a predetermined number
of topics in a text corpus. The text corpus consists of unor-
dered documents, in our case each individual post includ-
ing the related comments is a document, and a document in
turn consists of a set of unordered words. In order for the
documents to be processed by the algorithm as input, some
preprocessing steps must be applied, as shown in Fig. 1. The
idea behind the algorithm is that each document can be rep-
resented as a mixture of topics, and each topic as a mixture
of words. Hyperparameters for the algorithm are a and f.
The a affects the distribution of topics to a given document,
so that a lower « leads to a more unique assignment of docu-
ments to fewer topics. The f is an assumption about the size
of the topics, which means a smaller f leads to topics con-
sisting of fewer words (Blei et al., 2003).

LDA furthermore requires a predetermined number of
topics 7. To find the optimal number of topics, we need a
measure to evaluate the results of the model. A widely used
measure for evaluating topic models, and also originally
used by Blei et al. (2003), is perplexity. This measures how
well a trained LDA model can predict a sample of held-out
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documents, regarding their topic distribution. However,
measures such as perplexity, while suitable for measuring
model performance, lack in determining the meaningfulness
of the computed topics from a human perspective (Chang
et al., 2009). For this reason, coherence measures were pro-
posed that directly evaluate the topics found, based on their
semantic coherence. Within the area of coherence measures,
the Cv measure shows the highest correlation with human
topic-ranking (Roder et al., 2015; Syed & Spruit, 2017). We
ran the algorithm for 7=[5,10,...,95,100], and evaluated the
emerged topics using, whose scores are shown in Fig. 2.

Because LDA uses random numbers in the training steps
and statistical inference, the mean of the score from 10 runs,
as well as the standard deviation, is presented. The highest
coherence value is scored for a topic number of 15. Fur-
ther hyperparameters are set to values of a=50/T and b=0.1
(Griffiths & Steyvers, 2004). The final 15 topics are output
as collections of words, and they must be manually evaluated
according to the representing content.

Topic modeling interpretation

Since the LDA algorithm does not label the topics, the
researcher must interpret the topics. Therefore, to elicit the
meaning of the topics, we used a qualitative approach to
code the topics and followed a process that similar stud-
ies have also followed (Jiang et al., 2021; Karanovi¢ et al.,

10 20 30 40 50
Number of Topics

Fig.2 LDA topic scores
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2021). Applying grounded theory to interpret the topics
generated by the LDA analysis enables the identification of
relevant mechanisms and their interactions among them, as it
aggregates the topics into higher-order dimensions, thus ena-
bling an understanding of the essential components of the
underlying data (Croidieu & Kim, 2018; Gioia et al., 2013).

The first step was to examine raw-generated topics, which
we interpreted based on the best-fitting and associated words
that generated each topic. All three authors independently
labelled all topics and discussed discrepancies to reach a
consensus on topic themes (see Table 3). The themes should
be (1) specific enough to provide the clearest possible dis-
tinction from other topics and (2) general enough to encom-
pass as many words from the word collection as possible. We
look at two different word lists for each topic. First, the list
with the 30 most frequent words in the respective topic, and
second, the list with the 30 words whose frequency of occur-
rence in this topic has the highest share of the frequency
of occurrence in all posts. The first list, on the one hand,
partly consists of rather generic words that occur frequently
throughout the corpus and thus inevitably also in individual
topics, but which have limited specific reference to a par-
ticular topic. On the other hand, the second partly consists
of words that occur almost exclusively in the selected topic,
but which may occur only very rarely overall, so that they
are already very specific even for the selected topic. The
theoretically optimal word, for the representation of a topic,
would therefore appear in both lists, since it occurs very
often in posts to this topic, measured in absolute number,
and furthermore even occurs exclusively in this topic. Since
these theoretically optimal words occur rarely (highlighted
in bold in Table 3), we argue that a selected mixture of the
frequent, but partly generic (normal), and the very specific
words (italic), is a reasonable indicator of the underlying
topic.

When identifying the topics from the word lists, one topic
turned out not to be suitable for further analysis (Karanovi¢
et al., 2021). The words, and accordingly the posts, in which
this topic was given a high weighting, dealt with the free-
lancing area of writing and translation. The occurrence of
this topic is due to the deliberately broad choice of terms for
the selection of Reddit posts to be used, as explained above.
This topic will not be further considered due to its lack of
IT relevance.

In the second step, we grouped the themes into aggregate
dimensions by applying a qualitative interpretation. The first
and second authors interpreted the most representative forum
posts of each generated topic for underlying challenges dis-
cussed by the IT freelancers and then grouped them into
aggregate dimensions (see Table 3). These are explained
and illustrated with quotes in the “Results” section. In addi-
tion, 800 posts and their associated comments, representing
approximately 30% of the dataset, were qualitatively coded

by a third independent person from the research team who
was unaware of the LDA topics. In this process, the qualita-
tive coding matched the LDA topic assignment per post in
most cases.

Based on the analysis outcomes and the qualitative analy-
sis of the forum posts, we have developed Table 3, which
provides a detailed overview of the data structure of topics,
assigned words, themes, and aggregated dimensions.

Results

In the following, we present the results of the analysis in
detail and describe the individual aggregated dimensions
with their assigned themes and their corresponding chal-
lenges. For this purpose, we use exemplary quotes, which
have been assigned to the respective topic, from our dataset
to clarify the descriptions and contexts. Furthermore, we
structure the results in an aggregated model of IT freelanc-
ing on digital labor platforms (Fig. 3), which shows where
and when the challenges occur.

As described in the “Data and method” section, the 14
topics from the quantitative LDA analysis were addition-
ally analyzed in detail by a qualitative analysis of the forum
posts. On this basis, we clustered the topics into aggregated
dimensions (Table 3). To illustrate the interrelationships of
these dimensions and the IT specifics, we develop an aggre-
gated model of IT freelancing on digital labor platforms in
Fig. 3.

The 5 aggregated dimensions, regarding the overall
online freelancing, are shown in bold. The four IT-specific
topics of the 6th aggregated dimension “Topics unique to
freelancing in the IT profession” are clarified in the model
by the oval frames: Starting in IT and Support, Rights and
Property, IT Teams and Collaboration, and IT Skills. Thus,
the start in the platform environment is clear, followed by
a cycle of gig acquisition and gig execution on the plat-
form. This is influenced by the relationship between the
IT freelancer, the digital labor platform, and the clients.
The four IT-specific topics can thus be assigned to the
individual parts of the model depending on whether they
relate to the IT freelancer, the work process, or the plat-
form start. The individual parts of the model are described
in more detail in the following.

Platform start

Topic 1: Platform onboarding and platform switch

A big issue for IT freelancers is the onboarding on the plat-
form. The initial profile creation and the following profile

design is the first step of a platform activity. This process
poses many challenges. Without projects and thus without
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Table 3 Overview of the data structure

Topic Best-fitting and associated words

Theme

Aggregate dimension

1

10

11

12

13

14

new, try, platform, project, thanks, hire, gig, best, guy,
start, help, chance, requirement, hope, fiverr, toptal,
freelancercom, browse, inconvenience, unverified,
navigate, whine, selection, overlook, disadvantage,
belong, awhile, skim

proposal, attachment, introduction, customize, post,
apply, applicant, application, description, land, hire,
write, cover, letter, bid, response

invite, invitation, talent, badge, rise, profile, search,
visibility, view, history, feed, plus, hide

contract, project, scope, escrow, pay, milestone, dispute,

change, revision, complete, submit, deadline

screen, desktop, laptop, monitor, keyboard, timer,
mouse, phone, tracker, manual, screenshots, billing,
app, diary, clock, pause, timer, speed, browser, hour,
week, minute, log, contract, protection, record

feedback, star, leave, rating, score, negative, review,
satisfaction, bad, poor, contract, private, affect, jss,
honest, ask, hurt, remove, close

rate, raise, pricing, hour, price, charge, hourly, high,
budget, day, offer, bid, discount, gradually, increase,
flat, bargain, cheap, value

tax, boost, expense, profit, insurance, vacation, covid,
pay, money, business, fee, income, cost, spend, rev-
enue, net, saving, stable

asshole, unpaid, scam, fuck, test, difficult, caution,
clueless, nda, free, pay, red, flag, ask, outside, report,
accept, rule, platform, zoom, agreement, interact,
officially, middleman, ethical, forbid

bank, check, receive, money, address, verification,

payment, paypal, card, deposit, account, contact, sup-

port, ban, suspend, reason, issue, fake, scam, forum

certificate, python, backend, frontend, aws, nodejs,
django, professional, devops, start, help, advice, learn,

collaborate, affiliate, guidance, experience, idea, build,

helpful

ask, right, availability, share, send, let, file, share,
provide, github, asset, eligible, property, intellectual,
commercial, ownership, specification, accurately,
technically, forbidden, information

hire, agency, software, developer, people, offer, code,
person, build, team, create, lead, manage, solution,
individual, outsource, role, api, consult, viable,
integration, organization, linkedin, crm, devs, coder,
implementation

wordpress, excel, javascript, virtual, php, adobe, java,
medium, photoshop, animation, html, website, create,
development

Platform Onboarding and Platform Switch

Job Application

Platform Visibility
Gig Project Management

Platform Labor Monitoring

Feedback and Rating

Gig Project Finances

Entire Finances of Freelancing

Client Management

Platform Rules and Sanctions

Starting in IT and Support

Rights and Property

IT Teams and Collaboration

IT Skills

Platform start

Gig acquisition

Gig execution

Finances

Platform and client relationship

Topics unique to freelancing in
the IT profession

Frequent but partly generic words are shown in normal font, very specific words are shown in italics and theoretically optimal words are shown
in bold font

customer reviews that can be proven, finding jobs on the
platform is extremely difficult. Especially getting the first
job is a big challenge for IT freelancers, as they cannot prove
any expertise yet and therefore it is difficult for customers to

build trust to book the IT freelancer.

@ Springer

In addition, many IT freelancers try out different plat-
forms in the beginning to find the most suitable one. After
all, once a certain reputation has been built on one platform,
switching to an alternative platform is fraught with chal-

lenges. Reviews on one platform cannot be easily ported to
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IT Free-
lancer

Platform and Client Relationship

Gig Execution
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g /Rights and Property
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Gig Acquisition

D
)
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Fig.3 Aggregated model of IT freelancing on digital labor platforms

another. The IT freelancer would therefore again have no
experience to show and would start again with getting jobs.
Consequently, the dependency on a platform increases the
more successful an IT freelancer is on a platform.

Hi everyone, i’m 28 years old web developer who
started doing freelance 6 months ago, i’'ve been work-
ing on fiverr, i got some good projects and clients who
also left a nice review + 5 Starts rating. Now i want to
switch to upwork so i can work based on hourly rate
and increase my earnings, cause prices at fiverr as we
all know is pretty low [...]

Gig acquisition
Topic 2: Job application

Regarding the application process for jobs on the platform,
convincing the customer is especially challenging for IT
freelancers. The writing of proposals and the cover letter
must accordingly be so good that the IT freelancer is selected
over the very large competition on the platform. This often
requires a very large number of requests or proposals, which
are often ignored or rejected, in order to get a job.

I have recently started working on Upwork, [...] and I have
secured four small jobs [...]. So far all my clients loved
my work [... ] most of them particularly noted that my pro-
posal was “very good” and “amongst the best they had
received”. Yet most of my proposals get no reply from the
clients, I have submitted 30 proposals, so far six replied
one ghosted and five secured, the rest never replied. [...]

Topic 3: Platform visibility

Another challenge is the uncertainty or lack of clarity about
the visibility and display order of IT freelancers for cus-
tomers. The influence that the platform has on matching is

particularly unclear here. There are also concerns about vari-
ous sanctions, such as being less visible. These sanctions
can result in an IT freelancer receiving fewer job invitations
and so-called interviews with potential clients. In addition,
it is often not clear how and when an IT freelancer receives
a profile badge to attract customers’ attention.

If we decline an interview with reason "Too busy on other
projects” will our visibility in clients’ future searches
decrease? Will, in some way, Upwork consider that we
are generally busy and put us in a more "hidden" mode?

Gig execution
Topic 4: Gig project management

Once a project has been acquired, successful execution of that
project poses further challenges. There are different project
phases to manage: the contracting, payment arrangements,
execution and the associated choice of whether to work on
an hourly or milestone basis, and the final completion and
closure of the project. Along this process of work execu-
tion, different challenges arise. For example, customers often
request a large number of revisions that were not previously
agreed upon. However, due to the power of the client, IT free-
lancers can do little about it for fear of receiving a bad review.
Other clients rarely respond and unnecessarily delay project
completion. In addition, IT freelancers often face the problem
that clients suddenly stop responding or cancel the project
without explanations. Furthermore, agreements regarding
time off, for example, for vacation, can be problematic.

I'd like some advice on creating milestones when sub-
mitting a proposal for jobs with vague descriptions.
[...] How do you break a job into milestones when
the client hasn’t given enough information for you to
accurately do so? [...] I've only done hourly jobs on
Upwork so far and welcome any advice on taking fixed
price jobs.
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Topic 5: Platform labor monitoring

Since clients cannot directly supervise work on digital work
platforms as they can in traditional jobs, labor monitoring on
platforms is different. IT freelancers need to record their work
hours in different ways, for example, in an app, in order to
provide proof of hours worked. Major challenges are the tech-
nical aspect on the one hand and the critical aspect of data
protection on the other, which is often ignored. For example,
automatic screenshots are taken at random times so that the
customer can monitor what exactly the IT freelancer is doing
at work. Privacy is thus often violated. Example situations
where such a screenshot can be misunderstood are when the
IT freelancer is listening to music while working and just
changes the song or when an aspect of the work is googled,
which might make the client think that the IT freelancer does
not sufficiently master the required skills of the project.

Sometimes I'd like to search for someone as simple as
linking a js file maybe because I forgot, I wouldn’t be
able to do so because I'm unsure if the app will take
a screenshot of that and the client might think that
I’'m incompetent because I searched for something as
basic as that.

Topic 6: Feedback and rating

The already mentioned importance of (star) ratings for suc-
cess on digital labor platforms leads to a number of further
challenges. Negative reviews can consequently set IT free-
lancers back in their success and weigh more heavily than
a positive review. Many IT freelancers also actively ask for
feedback from clients and try to understand the formation
of the job success score (JSS) formed from the reviews.
However, this score is not fully transparent and therefore
not controllable.

I recently got a bad client. I made the mistake of
accepting this work with a low budget but for some-
thing that had to be done in days. The client went on
and on with new changes. [...] The work was com-
pleted. And she then changed the website herself. She
ruined it [...]. She then came to me to express that the
work was not done as she wanted and that it had issues
(which she created). I’ ve even corrected the issues
and asked to release the milestone. She didn’t respond
[...]. I submitted the work for payment and got paid
by Upwork after 14 days. A month after, she sent me
a quick message to express how disappointed she is.
It’s like I killed her son. The work had no issues. I'm
not a beginner and I know what I'm doing. [...] And 1
know that I will get a bad feedback which will probably

affect my good profile. [...]
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Finances
Topic 7: Gig project finances

Another challenge relates to finances regarding individual
gig projects. It is particularly difficult to determine the opti-
mal price for a project. If this is too low, the IT freelancer
sells himself short and misses out on income. However, if it
is set too high, the contract may not be signed because the
competition on the platform is very high and clients will
choose a cheaper freelancer. Especially at the beginning,
the price can not be set high but only increased over time.

So I recently started freelancing on UpWork and
I started at a really low hourly rate and then when
I went to raise my rate for one of my customer she
decided to drop me. [...] Is there anything I could have
done differently? I’m still underpricing myself for my
specific web dev niche.

Topic 8: Entire finances of freelancing

Generally, challenges exist at the level of the entire online
freelancing activity. Significant issues are mainly ambigui-
ties or uncertainties about tax issues, insurances regarding
the activity, or the high fees that the platform requires. For
the quasi self-employed IT freelancers, these aspects are par-
ticularly challenging, because they are responsible and have
to take care of everything themselves.

I started freelancing at the beginning of the pandemic
and I've made a bit of money from Upwork [...]. 1
haven’t done my own taxes before so I am a bit lost
and overwhelmed. Any advice would be really appre-
ciated [...].

Platform and client relationship
Topic 9: Client management

The management of clients or the relationship with clients is
also a challenging issue in IT freelancing. There are numer-
ous complaints about clients for many reasons. For exam-
ple, clients often do not pay, post scam projects online, or
demand services without paying for them.

Some asshole hired me for a small edit. It was maybe a
page, so I did what I always do and fired up Word and
delivered with tracked changes. [...] He immediately
says it’s crap and wants to negotiate. We all know he
meant refund, but if you don’t like a test edit, you don’t
get your money back. You pay and move on. That’s
what most people do, but this guy was on a mission.
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He proceeds to snapshot a post on here from a couple
weeks ago where I said I don’t even try (in regards to
bidding on contracts) and tells Upwork that I'm scam-
ming people. [...]

In addition, challenges arise when customers want to
break the rules of the platform. However, this potentially
leads to sanctions by the platform for the IT freelancer (see
Topic 14). For example, customers ask if the projects, the
communication, or payment can be handled outside the plat-
form. As described, this increases the risk for IT freelancers
on the one hand, because they work without the protection
of the platform. On the other hand, there are advantages
for both sides. For example, costs can be saved because the
platform would retain a share of the profit when the project
is completed via the platform, which would then be retained
by the other two parties.

[...] the client sends me an external link for the job
application, suggesting I apply through there. Then she
sends me her personal email for future contact, and
just for good measure she also suggests we get on a
Skype call together. I guess this leads to a natural con-
clusion of also wanting to pay me through their own
payment funnel and not on Upwork. [...] it puts free-
lancers in a horrible situation. We are forced to then
explain the rules of the platform, which some clients
take the wrong way, and put the job in jeopardy [...].

Topic 10: Platform rules and sanctions

Finally, the already mentioned rules of the platform are an
important topic as well as the associated sanctions for rule
violations. There are many complaints from IT freelancers
about the platform, whose often quick sanctions are per-
ceived as unfair and can hinder the success of IT freelancers.
The most common sanction is the blocking of the IT free-
lancer’s account. The reasons for this blocking are manifold.
For example, time off due to vacation, project completion or
communication outside the platform, customer complaints,
payment problems, failed ID verifications, or a change in
work or home location can lead to the account being blocked.

I've been working with Upwork since like forever, but
recently I've been noticing dodgy things with them [...].
They blocked my bank accounts with a Payment method
verification in progress, as allegedly the beneficiary
name is mismatched. (it’s not) [...]. Now I have $4k
stuck with them. Waiting for the support team to follow-
up. [...] they blocked my account entirely pending a
Verrification (ID and face) + photo on profile. [...].

The consequences of such account suspensions are
severe for the IT freelancer, as they may have to recreate

their profile, lose their reputation and access to their clients,
and suffer damage to their image and trust. The following
specific example also shows that the widely discussed great
advantage of online freelancing, that work can be done
from anywhere, does not always apply. The platform and
its rules make this freedom aspect of IT freelancing much
more difficult.

I have been on Upwork for about 5 months |[...].
I traveled to Thailand and continued working on
Upwork from there. When I came back to the US, my
account was suspended and they wanted me to ver-
ify my identity and location. I was able to verify my
identity easily but had an issue with my location |[...].
Is it possible to make a new account and start over?
Wouldn'’t be ideal to lose my reputation I had started
to build from that account but better then nothing [...].

Topics unique to freelancing in the IT profession
Topic 11: Starting in IT and support

When freelancers start on the platform in the IT sector, addi-
tional challenges exist. At the beginning, it must be decided
whether the IT freelancer wants to specialize and offer a sin-
gle service, or whether he or she wants to serve several skill
areas and thus operate more as a generalist. This choice can
be difficult if it is unclear how high the demand is in certain
areas. Also, choosing a set of technologies and skills that the
IT freelancer will focus on to complete projects profession-
ally in that area is usually difficult.

Should I move to Full stack dev or stay? [...] Mostly
my job doing an academic writing that publishable
into journals or conference [...]. I was thinking to
move to other niche such as web app development
might be using Django or node.js. How is the niche?

In addition, challenges arise regarding individual IT skills
or other IT-specific issues such as loneliness or lack of IT
expertise of the client for which the IT freelancers seek sup-
port and help. For example, sometimes the client does not
have enough technical knowledge to actually use the results
of an IT project, such as a programmed code, without help.

I've been taking on some Python Development odd
jobs here and there for some extra cash. For what-
ever reason, I have been most successful with clients
who aren’t necessarily very good with technology, but
have an idea they would like to see through to fruition
[...]. The problem comes when it’s time to hand off the
script, which I created on Linux inside a Virtual Envi-
ronment, for them to run on their outdated Windows
PC [...]. I can usually get the script working on their
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computer. But I sort of feel like I'm sending a kid off
into the woods with a flashlight and a pat on the back.
"Good luck and thanks for the money!" [...]

Topic 12: IT Teams and collaboration

Especially in IT the projects are extensive and require a high
skill level. To solve this challenge, many IT freelancers use
teams or collaborations with other IT freelancers. On the one
hand, the critical aspect of time can be overcome by divid-
ing the work in the project and thus successfully completing
more projects in the same time to increase reputation. On the
other hand, the team members can complement each other in
terms of the required skills and it is not necessary that one IT
freelancer can handle all the tasks. This help in the team is
therefore especially important for IT freelancers. In addition
to the private formation of such teams, the platform offers
the possibility to create so-called agency profiles. However,
there is a lot of confusion among IT freelancers about this,
for example, whether it is worthwhile to create an official
agency or what exactly the creation of such a shared profile
looks like.

Is it a good idea to gather a team of developers to get
Jjobs on upwork? I'm from the IT field [...]. The reason
to gather a team is that so we can help each other. 1
just got one job at upwork and I got a bad review. The
client wanted me to complete the tasks fast. The tasks
were kind of simple but the problem was that I didn’t
get the project from scratch so I had many problems
with it. [...] Also the project was not organized and
they didnt use best coding pratices what made more
difficult to understand the application. [...] So what’s
your opinion on gather a team to find jobs so we can
help each other? [...]

Topic 13: Rights and property

Another aspect of platform IT work is the rules regarding the
rights and property of developed products. Especially in IT
projects, the content and data of the clients are often private
and confidential, so certain agreements have to be signed by
the IT freelancer at the start of the project, so-called non-
disclosure agreements (NDA). Due to this fact, it is difficult
for IT freelancers to show their successfully completed pro-
jects to potential new clients for self-promotion purposes.
So-called portfolios or work samples can often not be eas-
ily shown to new clients. In this regard, however, there are
many uncertainties regarding the rights to the work results
and the property.

[...] I’'m aware the default Contract Terms we agree on
when accepting a contract say that now client owns all
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rights related to the work, including intellectual prop-
erty (also taking away the freelancer’s right to use that
work for self-promotion). Most of my clients tell me over
the chat that they are ok with me using the work in my
professional portfolio. [...] I know it doesn’t matter, but
in my country (Spain) it’s not allowed to sell intellectual
property, and I'm culturally uncomfortable with that.

Topic 14: IT skills

Lastly, it can be challenging to keep up to date with the lat-
est skills in demand in the IT area. The market demand has
to be constantly monitored and the skills have to be adapted
accordingly to stay up to date on the platform. In addition,
skills that were once in demand can quickly become out-
dated, which requires continuous training and updating of
IT freelancers to be and remain successful. Finally, customer
requirements in the IT sector are particularly high and some-
times very specific, which is why simply mastering many
skills is often not enough to get a job.

[...] While waiting on my next data-related Upwork
gig and also to figure out what new skills I might be
looking into, I've been collecting jobs data from the
official Upwork RSS feed since 1st October 2020. [...]
I've gotten 302427 unique job postings out of the data.
Here are the overall top 20 skills as included by the
clients in the job postings: ...”

“Why are almost all the jobs related to WordPress?
Reason: I'm freelancer who want to work on some
freelance jobs as a Frontend Developer using HTML,
CSS (SASS), JavaScript (Reactjs), Bootstrap, etc., but
mostly jobs are related to WordPress with which I have
no experience.

Discussion

Our study makes several theoretical contributions to
research. First, we investigate challenges on online labor
platforms through a unique mixed method approach (LDA
and qualitative analysis) of an enormously large cross-plat-
form dataset on online forum interactions. We study unique
dynamics and thus gain a detailed and comprehensive insight
into the interactions of IT freelancers.

Second, we shed light on the various issues and resulting
challenges of IT freelancers and bundle them into aggregate
dimensions and a model of IT freelancing (Fig. 3). In doing
so, we structure and extend the challenges of online freelanc-
ing already identified in the literature and synthesize the
findings into a future research agenda (Table 5) that clari-
fies how the implications of our findings might be further
explored in research.
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Third, we identify four new IT-specific topics for IT free-
lancers on digital labor platforms with the described asso-
ciated challenges. Thereby, we improve our understanding
of how IT work is performed in the gig economy on digi-
tal labor platforms by IT freelancers and which particular
aspects should be considered in future research. Our results
contribute to the discussion of what makes IT work special
and challenge already studied IT characteristics in a new
context, the digital labor platforms. Furthermore, we high-
light implications for practitioners, i.e., IT freelancers on the
one hand and platform owners on the other.

Implications of the unique mixed method approach
and large cross-platform dataset

The first theoretical contribution of our study lies in the
unique methodology used and the large cross-platform
dataset on online forum interactions investigated. We thus
examine unique dynamics through LDA analysis and gain a
detailed and comprehensive insight into the online interac-
tions of IT freelancers through the subsequent qualitative
analysis. Comparing the most commonly used methodologi-
cal approaches in previous research on challenges on digital
labor platforms highlights our contribution, as only small or
single case datasets have been mostly explored through qual-
itative (e.g., Rahman, 2021; T6th et al., 2022) or economet-
ric methodologies (e.g., Claussen et al., 2018; Ludwig et al.,
2022). However, our data source and the LDA methodology
used are particularly relevant to the online freelancing space
under consideration, as freelancers often use communication
channels that are not allowed by digital labor platforms (such
as Upwork). They help and learn from each other as a kind
of team or colleague, even though they are actually competi-
tors in the global platform market. This unique insight into
the interaction of IT freelancers represents a new contribu-
tion to the existing literature.

Moreover, our study indicates that interaction in online
forums (as our analyzed data source) is a promising and rich
source of information and help for IT freelancers, potentially
replacing the actual lack of colleagues and social connec-
tions on digital labor platforms. This aspect is particularly
relevant in the IT sector because, as described, IT freelanc-
ers often rely on collaboration and need to continuously
develop their skills, where lack of support from supervisors
and training provided by them can be replaced by help from
other IT freelancers. Thus, we contribute to the literature
around the concept of the holding environment (Petriglieri
et al., 2019, 2018) by explaining and adding online forums
as support for working on digital labor platforms. Thus, con-
nections with people are possible through the use of online
forums. We also show that this way of using online commu-
nities can be a promising source for IT freelancers as knowl-
edge workers on platforms, contributing to the literature on

online communities and participation in them (Chung, Park,
Wang, Fulk, & McLaughlin, 2010; Wang, Chung, Park,
McLaughlin, & Fulk, 2012).

Synthesizing and extending challenges for IT
freelancers

As a second theoretical contribution, our paper extends
the literature on digital labor platforms and freelancing by
synthesizing the challenges of online IT freelancing and
structuring them in terms of where they occur (Fig. 3). We
identified the aggregate dimensions of platform start, gig
acquisition, gig execution, finances, and platform and client
relationship, each of which encompasses distinct topics. In
addition, we described many challenges within the topics
through a qualitative analysis of the forum posts. Thus, we
can clarify in the following which aspects we contribute to
the freelancing challenges already identified in the litera-
ture. In Table 4, we connect the previous literature (Table 1)
with our empirical findings (Table 3) along the aggregated
dimensions and illustrate the areas in which further research
is needed in Table 5.

Platform start: When IT freelancers enter the platform labor
market, competition is particularly high and onboarding is
very challenging as it is difficult to get the first job without
prior reviews. Platform lock-in develops because reviews are
not potable. A switch to other platforms is therefore difficult
and the platform dependency increases with increasing suc-
cess on the platform.

Gig acquisition: In addition, we contribute to the literature
that has identified global competition and high necessary
job application costs as freelancing challenges, often result-
ing in working unsocial and irregular hours (e.g., Wood
et al., 2019). We found that for IT freelancers, it also takes a
very large number of requests or applications that are often
ignored or rejected to get a job. We also show that IT free-
lancers feel a lot of uncertainty regarding the visibility of
their profile on the platform and do not understand the algo-
rithm. They are afraid of the impact on their visibility and
ranking. Thereby, we contribute to the literature that has
studied algorithmic control and its implications as freelanc-
ing challenges (e.g., Mohlmann et al., 2021).

Gig execution: To the challenge of personal responsibility
regarding gig work management (e.g., Caza et al., 2022)
we add the strong dependence of IT freelancers on clients,
who hold a high position of power. In addition, regarding
the research on work monitoring on platforms (e.g., Wang
et al., 2022), we highlight the critical aspect of data protec-
tion and privacy for example by automatic screenshots of
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Table 5 Future research agenda

Aggregate dimension Directions for future research

Platform start
petitive environment?

e What are the main reasons why online freelancers give up and exit a digital platform career in a highly com-

o How can platform owners foster and support the lack of initial trust between online freelancers and clients
when there are no client relationships or platform reputation yet?

Gig acquisition
circumvent negative feedback?

e How do negative client reviews affect careers and platform visibility and what are suitable strategies to

e How do aspects such as discrimination or social and cultural barriers affect gig acquisition and how can
diversity and inclusion be ensured in such online markets?

Gig execution

e How do new innovative technologies (e.g., generative artificial intelligence) affect gig execution or do such

technologies destroy jobs on digital labor platforms?
e How can a transfer of platform reputation to the offline labor market or to other digital platforms be designed
and how can offline experiences be transferred to digital platforms?

Finances

e What impact do geographical location factors, exchange rates, inflation or economic fluctuations have on

competitiveness and prices on digital labor platforms?
e How does price dumping and unfair competitive practices unfold on these platforms?

Platform and client relationship e How do illegal practices occur on digital labor platforms (e.g., reuse of work results or circumvention of the
platform) and what ethical problems arise from these practices?
e What factors are relevant from the client’s perspective and how do clients efficiently cut contracts and
manipulate and manage online freelancers?

Topics unique to freelancing in
the IT profession
identified on digital platforms?

e How can the dissonance between the growth of digital labor platforms and the limited collaboration of IT
freelancers be addressed and what dimensions of new types of virtual organizations and collaboration can be

e How can platform owners help to protect the property rights of online freelancers and what specific role do
data protection rules and regulations play in IT work on digital platforms?

IT freelancer screens. In addition, there is some research
on feedback and rating on digital labor platforms that has
highlighted freelancers’ dependence on good reviews (e.g.,
Yoganarasimhan, 2013). We add to this challenge that IT
freelancers need to avoid bad ratings at all costs in order to
keep getting jobs. One negative review can have a very large
negative impact on IT freelancer success.

Finances: Regarding gig project finances, the literature has
examined the strongly varying incomes (e.g., Ashford et al.,
2018). Through our analysis, it is also clear that pricing indi-
vidual tasks is very challenging and that the pricing strategy
changes with increasing success of IT freelancers. Moreo-
ver, when considering the freelancer’s overall finances,
it is already understood that there is no base income for
freelancers and they are on their own without a supporting
organization (e.g., Scuotto et al., 2022). However, there are
also uncertainties regarding taxes or the high fees that the
platform charges.

Platform and client relationship: Through the digital organi-
zation and mediation of work, communication challenges
arise, which also affect the feedback for freelancers (e.g.,
Wong et al., 2021). We contribute to this literature by clari-
fying that IT freelancers have to deal with the power of the
client, who often do not pay or post scam projects. Fur-
thermore, clients often require IT freelancers to break the

rules of the platform, which can have negative consequences
for freelancers. Finally, it is evident that the previous litera-
ture has not yet identified platform rules and sanctions as a
freelancing challenge. We illustrate that sanctions such as
platform exclusion can have large career consequences for
IT freelancers. They are very dependent on their platform
profile, as the reputation they have developed is not trans-
ferable to other platforms. The power of the platform can
therefore have negative consequences.

By synthesizing our findings and comparing them to the
previous research literature (Table 4), we clarify below what
our results regarding the aggregate dimensions imply in an
integrated context. To this end, we propose a future research
agenda (Table 5) and illustrate how the implications of our
findings should be further explored.

Specifics of IT work on digital labor platforms

The third theoretical contribution of our paper to IS research
is the identification and investigation of the specifics of IT
work on digital labor platforms. Freelancing in the IT indus-
try has been around for a very long time, but work on digital
platforms has not progressed as far. Some of the IT char-
acteristics already identified in the literature, such as the
high demand for IT professionals (Prommegger et al., 2020)
or the rapid technological change, which requires constant

@ Springer



55 Page 16 of 22

Electronic Markets (2023) 33:55

learning and training (Benamati & Lederer, 2001; Joseph,
Tan, & Ang, 2011), also apply to digital labor platforms.
However, some aspects need special attention on digital
labor platforms. Therefore, in our paper, we contribute new
aspects to previous IT literature. In our LDA analysis, we
identified four IT-specific challenges arising from the two
IT characteristics described in the Literature review section:
Starting in IT and Support (topic 11), Rights and Property
(topic 12), IT Teams and Collaboration (topic 13), and IT
Skills (topic 14). In the following, we will contrast the spe-
cifics of IT work with the aspects of work on digital labor
platforms and thus specify IT work in a new context: IT
freelancing on digital labor platforms. In doing so, we show
how the four identified IT topics can be classified and that
the IT specifics on digital labor platforms are special and
thus contribute to the IS literature dealing with the specifics
of IT work.

First, IT work requires a high level of skills, which are
related to extreme demands on the profession in the context
of constant change in IT (Guzman et al., 2008; Niederman
et al., 2016). Furthermore, the facets of knowledge required
and the necessary continuous refinement and adaptation of
the knowledge base distinguish the IT profession from other
professions (Riemenschneider & Armstrong, 2021). We could
find these aspects in the IT-specific topics “Starting in IT and
Support” and “IT Skills.” However, on digital labor plat-
forms, the described aspects are particular. As technological
developments in IT result in frequent skill obsolescence, IT
freelancers need to respond to this with appropriate updating,
learning, and training. On digital labor platforms, however,
they are on their own on the one hand, which is why they have
to take care of training and updating on their own without
organizational support. On the other hand, the digital labor
platform enables a broad and simple market overview through
the easy visibility and transparency of the job situation and
competition in the field of work. This makes it easier to rec-
ognize which skills are in particular demand at which point
in time and where it would be most worthwhile to continue
training and learning. Nevertheless, these two arguments also
mean that the starting process in IT on digital labor platforms
is especially difficult compared to other freelancing jobs such
as translation tasks. In traditional markets, the demand for
IT staff is very high, which is why professionals often do
not have a problem finding employment. This is less easy on
digital labor platforms due to the global competitive situation.
In addition, specialization in a certain skill area is often not
possible at the beginning of a platform career, since building
a reputation requires accepting simpler jobs that may not be
from the IT field. However, this generalization to several skills
is not efficient in the long run, especially in IT, because, as
described above, technology develops quickly in each skill
area and the IT freelancer has to stay up to date in order to
continue to get jobs on the digital labor platform.

@ Springer

Secondly, IT work and projects in IT often require a lot of
collaboration, for example, to integrate different components
(Levina, 2005; Majchrzak et al., 2005), as well as teamwork
(Ang & Slaughter, 2001; Kudaravalli et al., 2017). We were
able to find these aspects in the IT-specific topics “Starting in
IT and Support” and “IT Teams and Collaboration.” On digital
labor platforms, in turn, these IT specifics are also particular
as collaboration among online freelancers is not common and
they have limited opportunities for interaction. The exchange
between IT freelancers is therefore restricted by the platform
and few integrated collaboration tools are available. Especially
the digital nature of the workspace and the work itself leads to
problems regarding the formation of IT teams on the platform.
This makes coordination and collaborative work more difficult.
Yet, as described, this is often necessary in IT and despite the
challenge of limited collaboration, digital labor platforms con-
tinue to grow, especially in IT. Consequently, help from other
IT freelancers with specific problems is particularly important
in IT, but is also made more difficult on the platform by limited
opportunities for communication between the IT freelancers.

Third, IT professionals often work with large amounts of
client data, which is confidential. Furthermore, work results
such as software are frequently licensed. We could find these
two aspects of IT work in the IT-specific topic of “Rights
and Property.” Although these characteristics of IT work are
usually not very problematic in traditional labor markets,
they can lead to a number of challenges on digital labor
platforms. For IT freelancers, as described, it is essential
for success to demonstrate a reputation and show past work
results to potential new clients in order to build trust and get
jobs. A portfolio of work samples can facilitate this convinc-
ing of new clients. However, this may be impossible for IT
freelancers if the completed IT work results are confidential
or licensed. Also, the nature of IT work often makes it dif-
ficult to create and present work samples to clients, as soft-
ware can be difficult to tangible and show.

Practical contributions

This research also has practical implications. Along the six
aggregated dimensions, we provide a basis for online free-
lancers, clients, and platform owners to be aware of, evaluate,
and respond accordingly to the challenges of platform work.

First, we clarify the difficult platform start. However, free-
lancers should not quit, because the competition will be less
as they become more successful. Nevertheless, they should
focus on one platform early on to build a reputation. Clients,
in contrast, should also give a chance to freelancers who do
not yet have reviews on the platform, because reputation is
not the only indicator of quality. Second, our results show
that in terms of gig acquisition, it often takes many requests
from freelancers and good proposals to get jobs. The clients
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should give positive feedback if possible to support the fur-
ther development of the freelancers. Platform owners could
additionally make the platform algorithms more transparent
in the future to remove uncertainties of the freelancer rank-
ings. Third, we underline the need for platform owners to pay
attention to data protection and privacy within gig execution
when monitoring freelancers’ work. Clients should be aware
that negative reviews can harm freelancers’ careers. Fourth,
in terms of finances, we show that freelancers can sensitively
adjust prices over time and should take care of financial secu-
rity on their own. Fifth, the platform and client relationship
is characterized by power imbalances and platform owners
should not favor clients at the expense of freelancers. Both
parties should not exploit their power position and the plat-
form rules should be fair and comprehensible. Finally, our
findings on IT specifics on digital labor platforms illustrate
that IT freelancers can particularly benefit from the help of
other IT freelancers, both at the beginning of their career and
through team building during career development. On the one
hand, this allows workers to receive content-related support in
completing their tasks. On the other hand, it also helps them
build an emotional network to be more successful. In addition,
IT freelancers should always keep their knowledge up to date
and deal with IT-specific challenges such as data protection.
It also highlights a necessary response from platform owners.
They should react to the IT specifics with suitable measures to
retain and support IT freelancers on the platform in particular.
Overall, it is clear that new challenges arise for workers
on digital platforms compared to traditional employment. In
the current design of platform work, the attractiveness of the
work situation of IT freelancers on digital labor platforms is
reduced by the enormous challenges. Especially if platform
owners are aware of the identified challenges and IT specif-
ics, they can make their platforms more successful and make
platform work in the form of freelancing overall fairer.

Limitations and future research

We acknowledge several limitations of this study. As
described in the “Data and method” section, we chose
words as IT search terms that are typically, but not neces-
sarily exclusively, used in the IT context, which can lead to
the fact that other posts (not related to IT work) were also
included in the LDA analysis. Some of these posts fall into
the excluded topic of writing and translation, others belong
to areas adjacent to IT, such as video editing, and occur as
noise over all topics. We argue that this does not distort
our findings, since our explanations do not rely on the word
lists only, but considers the underlying full posts, where we
deliberately did not recognize these posts for this reason.
Moreover, in our paper, we only consider the Reddit area
in relation to the Upwork platform. Although freelancers from

other platforms are also active on this forum, future research
could specifically examine other platforms. Platforms such as
Fiverr or Freelancer.com, for example, function similarly to
the Upwork platform in terms of mechanisms and job alloca-
tion, so we assume generalizability of our results to these plat-
forms, which should be verified in future research. In addition,
many freelancers are not only active on one platform, which
is why their challenges probably exist across platforms. Also,
our dataset includes posts from a limited time period, 2019
to 2022, so we were only able to identify topics that were
discussed during that time period. However, this temporal
limitation ensures a high degree of timeliness of the analyzed
content. In addition, there could also be other IT-specific top-
ics that are not discussed in the Reddit forum. The advantage
of the Reddit website is that it is not monitored by e.g., labor
platform owners and IT freelancers can express their opinions
more freely. We still used the subforum for IT workers in the
official Upwork forum, mentioned in the methodology, for a
cross-check of our results, and were able to validate the main
points, but less explicitly. This is justifiable by a discussion
culture influenced by stronger monitoring and moderation,
and by the smaller size of the dataset, due to fewer users, and
less activity. However, we cannot exclude that there are fur-
ther topics and challenges, which aren’t discussed in the con-
sidered sources. Particularly, we only examine the informa-
tion discussed by freelancers who engage in communication
outside of the platform. Future research could additionally
analyze other sources where IT freelancers exchange opinions
(such as other platform own forums or social media groups)
or use surveys and interviews to investigate whether there are
further challenges that are not discussed in online forums.

Finally, it must be mentioned that we had to interpret the top-
ics generated by the LDA analysis, since the algorithm used does
not label the topics. Therefore, we used a qualitative approach
to code the topics. Using grounded theory to interpret the topics
generated by the LDA analysis allows for the identification of
relevant mechanisms and their interactions with each other, as
it aggregates the topics into higher-order dimensions, allowing
for an understanding of the essential components of the under-
lying data. However, this may result in self-biased conclusions.
Furthermore, our research primarily aims to explain an initial
approach to the topic framework of IT freelancers on digital
labor platforms. Therefore, future research should leverage the
topics we have identified and presented to further test them
empirically, either quantitatively or qualitatively.

Appendix
Latent Dirichlet Allocation

The most commonly used topic model is the Latent Dir-
ichlet Allocation (LDA) model, a hierarchical Bayesian
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model that describes a generative process of document
generation (Blei et al., 2003). The goal of this unsu-
pervised modeling technique is to infer topics as latent
variables from the observed distribution of words in each
document. In particular, a topic is defined as a multinomial
distribution over a vocabulary of words, a document is a
collection of words from one or more topics, and a corpus
is the set of all documents. In the following, we explain
how we use the LDA analysis to derive topics from the
document corpus. The LDA analysis procedure is shown
in Fig. 4.

Before running the LDA on our collected data, we needed
to do some preprocessing steps. First, in accordance with
prior work, we grouped posts and comments into documents
and converted the documents into word lists. Second, we
transformed the data with common practices from the natu-
ral language processing area in order to prepare them for
the topic modeling as previous organizational studies in the
context of topic modeling have done (e.g., Hannigan et al.,
2019; Kaplan & Vakili, 2015). With respect to Stop-Word
Elimination and Lemmatization, we employed WordNe-
tLemmatizer in the NTLK package, a leading platform for
building Python programs to work with human-language
data. Furthermore, we removed low-frequency words, which
only appear in less than ten documents, and high-frequency
words, which appear in more than 50% of all documents.

In the following LDA analysis step, we employed Gen-
sim, one of the most commonly used open-source Python
topic-modeling packages, used and cited in over 500 com-
mercial and academic applications. Thus, we worked with

Create documents (add comments
to each post)

Convert documents to lists of
words

!

Remove punctuations and
stopwords (esp., articles,
pronouns, prepositions,
conjunctions) from lists of words

!

Lemmatizing (convert inflected
forms of words to their lemma)

'

Filter out words, occuring in less
than 10 documents, or in more

the Python library Gensim to build a topic model and trained
an LDA model with variational Bayes (VB) sampling (Hoff-
man et al., 2010).

The analysis is based on the hyperparameters alpha, beta,
and the number of topics. Here, alpha controls the topic dis-
tribution per document and beta controls the word distri-
bution per topic. The alpha and beta values used for this
study were determined based on the recommendations of the
developers of the model (Griffiths & Steyvers, 2004). The
alpha value is equal to 50 divided by the number of topics
and the beta value is equal to 0.01.

As mentioned, LDA needs to be given, a priori, a param-
eter that tells it the number of topics in the corpus. Selecting
a number that is too small could cause unnecessary gener-
alizations, whereas choosing an overly large number could
cause redundancy. Therefore, regarding the optimal number
of topics, we used the coherence score as a measure to evalu-
ate the results of the model. A widely used measure for evalu-
ating topic models, originally also used by Blei et al. (2003),
is perplexity. It measures how well a trained LDA model can
predict a sample of documents in terms of their topic distri-
bution. Measures such as perplexity, while useful for measur-
ing model performance, are not able to determine the mean-
ingfulness of the computed topics from a human perspective
(Chang et al., 2009). For this reason, coherence measures
have been proposed that directly evaluate the retrieved topics
based on their semantic coherence. In the domain of coher-
ence measures, the Cv measure shows the highest correlation
with human topic ranking (Roder et al., 2015; Syed & Spruit,
2017). It is an indicator of how interpretable a topic is to

Parameter:
Number of topics, a, B

Output:
Topic distribution for

than 50% of all documents of the
whole corpus

Fig.4 LDA analysis procedure

@ Springer

. v
LDA Analysis 4 each topic; topic

keywords




Electronic Markets (2023) 33:55

Page 190f22 55

Table 6 Coherence values for

different numbers of topics I\Iumber of  Coherence value
opics
5 0.331797
10 0.368639
15 0.380043
20 0.376696
25 0.375529
30 0.376842
35 0.376465
40 0.373677
45 0.368708
50 0.365096

The critical value of 15 top-
ics with the coherence value of
0.380 is highlighted in bold

humans. In this study, interpretability is the most important
factor for the output of topic modeling to derive challenges
of online freelancers during the subsequent grounded theory
coding process. To determine the optimal number of topics,
we ran the algorithm for different topic numbers and evalu-
ated the emerged topics, whose scores are shown in Table 6.
Up to the number of 15 topics, the coherence score increases
to the value of 0.380. However, if the number of topics is
further increased, the score slowly decreases, which means
that a more adequate division of topics is not achieved. We
have therefore set the topic number at 15.
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