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Abstract 

This study explores the impact of digital automation on creative work through a process 
oriented study within the context of the web design industry. Through a grounded theory 
methodology, a theory of Automated Translation Work is constructed, which is informed 

through three core processes — Delinking, Standardizing, and Reconfiguring. The findings 
suggest that automation within creative work happens on a micro-task level through the 
delinking of non-creative and creative tasks, the introduction of new standards and the 
reconfiguration of the work process. Thereby, this study contributes to the existing 
academic literature on work automation and creative work, by providing an in-depth view on 
the impact of digital automation on creative work practices. The results are discussed in 
relation to literature within the information systems research domain, providing a context 
specific definition for the criteria of automation and the contribution of our study for to 
research. Furthermore, the findings are discussed in relation to the impact of digital 
automation on creative work, giving insights to the future of creatives and the developments 
within their industries.


Keywords: Technology; Work; Digital Automation; Creativity; Translation Work; Practice 
Theory; Grounded Theory 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1. Introduction 
With self-driving cars on our roads and machines beating professionals in board games like 
chess (Brynjolfsson & McAfee, 2012), there is no doubt that our technological advances 
have reached a new level and that artificial intelligence heralds the start of a new era in 
computational progress (Brynjolfsson & McAfee, 2015). However, with the recent advances 
there is also a new rise in the debate about the relationship between computers and 
humans and the power of automation when computers take over our jobs. A debate that 
goes back many years but that has undergone a new wave of attention as scholars declare 
‘the second machine age’ and claim that this time around intelligent machines are taking 
over our world (Ibid.). The phenomenon of work automation reaches back to the invention of 
the knitting machine and has historically been observed during the first, second and third 
industrial revolution (Shaiken, 1984). The result is a wide ranging selection of theories that 
read like science fiction thrillers and discuss a future in which humans are deemed to work 
under their intelligent inventions. However several researchers argue that the last stronghold 
to human intelligence is situated within creativity (Frey & Osborne, 2013). The debate has 
also been in focus within the Information Systems (IS) research community, as human 
computer interaction and automation of work are highly discussed topics (Brynjolfsson & 
McAfee, 2012; Jarrahi, 2018). However, the focus has often been on the discussion about 
‘what is being automated’ leaving creativity as, an often undefined exception (Frich, Biskjaer 
& Daslgaard, 2018). This leads to a research gap on the impact of automation on creative 
work. Studying this relationship requires the study of work from a process perspective, as 
humans are bad at explaining their interactions (Barley & Kunda, 2001) and while practice 
research has experienced a new upsurge, process studies on creative work and automation 
is, to the knowledge of the authors, non-existent. This presents our motivation for this 
research, investigating the impact of automation on creative work, a field that seems 
unexplored at the given time (Frich et al., 2018).


In order to study this, we need to understand creativity, hence we look to the field of 
creativity research to find a definition of creativity, that is fitting for this thesis. However, as 
creativity is argued to be context based (Benedetti, Winnemöller, Corsini, & Scopigno, 2014) 
we find a wide range of answers. We end with the definition by Bonnardel and Zenasi (2000) 
who defined the term within web design, as a series of problem-solving activities, from the 
ideation to finished design. One set of professionals that are clearly within the boundaries of 
which is defined as creative work by academic scholars, are graphical web designer, which 
is why they present a reasonable case for our study. The global graphic design industry 
employs a little more than 500,000 people, with a revenue of $46 billion according to the 
research organization IBISWorld (2018). The unique opportunity to study the phenomenon of 
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task automation within the creative industry, came in the form of Uizard Technologies 
(Uizard, 2019), an automation tool that translates hand-drawn wireframes into digital 
prototypes. Uizard allows users to take a picture with their phone and upload the image to 
Uizards website. Then Uizard uses artificial intelligence to translate the picture of a hand-
drawn wireframe into a digital copy, a process that is central to graphical design. Presenting 
a case that allowed us to study the impact of automation on creative work, with the ability to 
observe the process and study the designers workflow, forming the background for this 
study. While the automated task only presents a subtask of the entire design process, it still 
seems significant enough to demonstrate the impact of automation on the overall design 
process. Hence, identifying how automation within creative work functions, allows us to not 
only theorize about the ‘what’ but also the ‘how’ of work automation.


Because of the lack of research on the topic and the need for field research through 
observations, we selected a grounded theory methodology as it allows us to develop a new 
theory rather than relying on existing theoretical concepts (Charmaz, 2006). Given our 
motivation to study the impact of automation on creative work as we don’t believe that it be 
will be entirely unaffected by automation, we decided to focus on the research question of 
‘how automation changes creative work?’. However, based on the lack of knowledge of 
the researchers with the field of creative design, our initial objective was to understand the 
design process. Hereafter, we focused on answering our research question through the 
conceptualization of our newly constructed data. In accordance with our practice view and 
our methodology, data was collected over a period of two months through a focus group, 
interviews and participant observations. Through our coding, we identified Automated 

Translation Work as a core category to conceptualizing the process of automation within 
creative work, which is constructed through three processes 1) Delinking - the process of 
separating creative and non-creative tasks, 2) Standardizing - the new alignment between 
designers through new standards on the input and output level of the automation, And lastly 
3) Reconfiguring - the reconfiguration of the design process, on a structural level as well as 
a skill based level, enabling a transfer ownership of tasks. Through developing a grounded 
theory of Automated Translation Work, this thesis contributes to the existing research 
domain by providing an understanding of how automation changes creative work through 
the three aforementioned processes and what that means for designers’ work.


This paper is structured as follows; first we describe the research domain is presented by 
looking at historical events of work automation, recent developments and understanding the 
concept of creativity in relation to our context. Second, we cover the underlying 
methodology is presented, starting with the research philosophy, including our epistemology 
and ontology, next the research strategy and design, followed by the sampling rationale 
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which outlines how we reached theoretical saturation. Furthermore, this section expands on 
the selected data collection and analysis methods as well as the ethical considerations and 
quality criteria. Third, the analysis is presented, outlining the findings of our study by leading 
the reader through our rigorous coding procedure, leading to the conceptualization that 
builds the contribution of our paper. Fourth, the discussion finally outlines the contributions 
of our research for the existing literature on work automation and creativity, the implications 
for designers from a practice view and then finishes with an open section, raising relevant 
questions for future research. Finally, our conclusion offers a summary of our work and 
some final reflections.


2. Research Domain 
This section will give an introduction to the theoretical foundation and the research domain 
of this thesis. Given the grounded theory methodology of our research, this literature review 
was mainly conducted after the completion of our analysis, in order to not interfere with our 
data (Urquhart & Fernandez, 2006). This approach allowed us to stay unbiased during our 
data analysis and only use the existing literature as a sensitizing process to include the 
concepts and theories that relate to our findings. Despite many research philosophers who 
believe that Grounded Theory (GT) requires the researchers to go empty-headed into the 
research project, Urquhart and Fernandez (Ibid.) argue that this is a general misconception 
of the methodology while in reality it only requires an open mind. A view that is further 
supported by Charmaz (2006), who even argues that a close relationship between literature 
and data is relevant to position the new GT in its relevance to the existing body of literature.


To provide an overview, this chapter first looks at the history of work automation during 
historical periods of significant technological progress. Furthermore, the section outlines the 
different approaches to theories about technological change and the impact of digital 
automation technology. Following this, we will look at the body of academic theory about 
the automation of work, the different characteristics between to the topic and their 
implications for the workplace. During this process we uncover a transition from skill-biased 
through routine-biased theories, ending with engineering bottlenecks as the barrier to 
automation. Lastly, this chapter provides a definition of creative work and the difficulties of 
theory in defining it. Then we explore the relationship between creative work and digital 
automation technology, outlining the existing research gap in the literature.


2.1. Automation Technology 
The future of work is a widely discussed topic, which is composed of theories ranging from 
increased productivity through automation, to human-machine augmentation or mass 
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unemployment as machines begin to take over our jobs. Due to astonishing progress in 
digital technology and specifically artificial intelligence during the last decade, the research 
field has experienced a new wave of debate. Popular works like Brynjolfsson & McAfee’s 
(2014) ’The Second Machine Age’ or Susskind & Susskind (2015) ‘The Future of The 
Profession,’ represent New York Times Bestsellers that often draw either hyper-optimistic or 
pessimistic pictures about the future of work and sparked a new dimension of debate within 
the IS research community (Ibid.).


However, despite the most recent debate about artificial intelligence taking over our work, 
the study of ‘automation of work’ goes as far back as to include William Lee and his 1589 
invention of the ‘stocking frame knitting machine’ (Mokyr, 1990). Creating a machine that 
was capable of performing multiple stitches at once, was a tremendous increase of 
productivity (Acemoglu & Robinson, 2012). However, when William Lee presented his 
invention to the Queen, her reaction was surprisingly beholden, as she feared that Lee’s 
invention would be a threat to her textile workers as it could replace them (Ibid.). Lees 
invention was later implemented, but didn’t only increase the speed, but also changed the 
work. 


Almost three centuries later, the invention of the steam engine brought about the first 
industrial revolution (McAfee & Brynjolfsson, 2011). The ability to use coal to produce 
massive amounts of energy meant that human muscle power could be replaced with 
machinery, powered by steam and pistons (Ibid.). As a result, technological progress began 
to strive around the beginning of the 19th century and brought disruption not only to the 
textile industry but also many other areas of the economy. One sector that was particularly 
impacted by the use of automation technology was agriculture (Sturgess, 1996). Inventions 
like the seed drill or the plow machine drastically increased the productivity and the 
cultivation of farmland, meaning that what had previously required many farmers could now 
be produced by only a hand full, forcing mass urbanization (Acemoglu & Autor, 2011).


The effect of this development was a replacement of low-skilled workers through 
automation, as production levels increased faster than the global consumption at that time, 
meaning that a few farmers were capable of producing enough food for the entire economy. 
This shift in production led to an increase in unemployment, something that much later was 
referred to by Keynes (1930) as “we are being afflicted with a new disease of which some 
readers may not yet have heard the name, but of which they will hear a great deal in the 

years to come - namely, technological unemployment” (Keynes, 1930). 

Around the turn of the 20th century, a new invention sparked yet another level of 
technological disruption. The discovery of petrol and the invention of electricity presented 
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new sources of energy and sparked another wave of technological developments. The 
invention of the car, drastically improved transportation and brought the production of steel 
and metal from the woods into the cities (Brynjolfsson & McAfee, 2014). Following the work, 
the second industrial revolution began to drive workers from the countryside into the first 
large scale factories. This time around, automation technology not only increased the 
productivity of the individual but also induced a new form of management style. The Ford 
Motor Company was the first large scale production company that used conveyor belts and 
mass production facilities to produce their Ford Model T (Service Detroit National Park, 
2019; Bright, 1958). Opposite to the previous shift of reducing the work of many into the 
work of a few, by using machinery to increase the productivity of the individual, Ford started 
to transform the work of a few into the work of many (Braverman, 1998). By breaking the 
production of a car into its individual parts, they turned “what had previously been a one-
man job (…) into a 29-man worker operation reducing the overall work time by 34-
percent” (Bright, 1958; Frey & Osborne, 2013). This way of breaking work into it’s 
subcomponents was further discussed by famous Frederick Taylor in his book “Principles of 
Scientific Management”(1911) where he argued that this new form of management allowed 
the low-skilled workers to participate in the production of highly technological processes, as 
a result of breaking up work processes (Braverman, 1998).


Some researchers argue that while during the first industrial revolution automation 
technology replaced low-skilled workers, making the remaining more efficient and 
productive, the second industrial revolution had a largely ‘deskilling’ effect as modularization 
became the new norm of mass production and the individual skill level required to produce, 
e.g. a car shrunk to a minimum (Bright, 1958). Hence, this new process structure embodied 
two developments worth mentioning. First, the division of labor not only meant the effect of 
‘deskilling’ but also the total loss of the understanding of the bigger picture as no worker 
any longer possessed the knowledge of how to construct an entire car (Muñoz de Bustillo, 
Grande, & Macias, 2016). Secondly, the work structure of the individual worker became 
shaped by repetitiveness as he performed the same set of simple tasks over and over again 
which according to Smith (1776) comprises the risk of the individual to become ‘as stupid 
and ignorant as it is possible for a human creature to become’ (Ibid.).


One distinct set of theories derived from this historical period, which describes the 
implications of automation technology on our work, is signified by the assumption that 
technological change is skill-biased (Peruffo, Schmidlechner, Rodriguez Contreras, & 
Molinuevo, 2017). The argument being that automation technology more often favors highly 
skilled workers over low skilled workers. However, this argument is based on the 
assumption that the ability to automate a task is relying on the skill level that is required to 
perform it (Rifkin, 1995). And while this argument might have presented a reasonable 
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conclusion at the given time, retrospectively we know that this argument doesn’t hold true in 
the light of digital automation technology, as algorithms have been developed that are 
capable of performing highly complex tasks but fail or struggle with the most simple ones 
like human motion (Brynjolfsson & McAfee, 2014).


Concluding from the first and second industrial revolution, we can see that historically 
automation technology more often replaced low-skilled workers than high-skilled ones. 
Furthermore, as a result of the increased productivity and improved transportation 
possibilities, modularization, as imagined by Ford and Taylor, became the new norm and 
mass production created a new form of work (Ibid.). Breaking down each step into its 
individual components, allowed for the use of automation technology where possible but 
also created a fragmented work environment in which each worker became notorious to 
repetitiveness and low-skilled work (Smith, 1776; Brynjolfsson & McAfee, 2013). The result 
of this new management style and the use of automation technology was described as 
highly deskilling, as the individual skills were decreased to a minimum. From this time a set 
of theories developed that described the relationship between skill and automation, however 
in the advent of digital automation technology we can see that the conditions have changed 
(Peruffo et al., 2017).


2.2. Digital Automation 
Following the continuous technological progress of the 20th century, the invention of the 
computer brought about a new type of automation technology. This time around not being 
driven by a new source of energy but rather by advances in information technology, digital 
automation was driven by computer algorithms and machine learning (Brynjolfsson & 
McAfee, 2013). What is nowadays known as the third industrial revolution, or commonly 
referred to as the technological revolution, marks a time that was defined by a new level of 
automation. While the previous automation technology replaced human muscles with the 
power of steam, coal, and pistons, digital automation slowly began to replace the human 
hands, arms and brains with computers and smart robots (Shaiken, 1984; Autor, 2015).


The previous modularization of work provided the perfect condition for digital automation, 
intelligent systems with increased capabilities that allowed to automate the mass production 
further, making many simple workers obsolete by replacing them with information 
technology and new factory machines (Shaiken, 1984; Autor, 2015). Following the new rules, 
digital automation enhanced the capabilities of human workers in many areas by 
augmenting their actions and automating simple tasks, turning a full room of accountants or 
mathematicians into a one-person-computer operation (Autor, 2015). This development 
moved many factory workers into offices and resulted in a massive shift from blue to white 
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collar workforce or as commonly referred to as a shift towards an ‘information labor 
society’ (Autor et al., 2003).


The advanced capabilities of information technology were no longer limited to the ability to 
automate simple manual processes but further extended their reach into cognitive tasks. 
When in 1981, thousands of US air traffic controllers went onto the streets to strike for 
better working conditions, a secret governmental program came into effect which resulted in 
the unemployment of over 12.000 US air traffic employees (Shaiken, 1984). However, this 
time the workers were not replaced by machines directly but rather through the use of 
information technology, the government had built a new computer program that could 
augment the work of air traffic controllers, removing most of the menial tasks and alarming 
the controller if his attention was needed (Ibid.). With the help of this new technology, the 
work of many thousand controllers became the work of a few hundred, who enabled by 
digital automation became so efficient and productive they could replace the work of so 
many. What later became famous as the ‘great airstrike of 81’ demonstrated for the first 
time the ability of digital automation to replace highly skilled workers, something that 
previously was only seen as speculations by AI researchers (Ibid.). Not only was this a clear 
indicator of the fact that the new digital automation technology changed the rules of what 
was possible, but it also demonstrated that the skill-biased approach was no longer 
accurate.


Furthermore, the ‘great airstrike’ revealed another skill related effect of digital automation 
that had not been observed before. The introduction of digital automation not only had a 
‘deskilling’ effect as had previously been found but it also created an ‘upgrading’ effect on 
the remaining workforce by enhancing their capabilities through the use of information 
technology (Brynjolfsson & McAfee, 2014). As many jobs became deskilled and human 
workers got replaced by machines and computers, the remaining workers’ abilities got 
tremendously increased through the augmentation of technology. Autor, Levy and Murnane 
(2003) term this phenomenon as the ‘digital divide', a separation between the low-skilled 
workers that were being replaced by technology and the remaining ones that were being 
‘upgraded’ through digital augmentation. Therefore, the introduction of digital automation 
not only provokes an employment shift but also requires the acquisition of new skills 
(Bessen, 2015). However, while this hypothesis might be accurate on a macroeconomic 
perspective as can be seen in the global trend of increased education, Peruffo et al. (2017) 
argue that the ‘upgrading’ effect might be dampened on an individual level as it is 
determined by the individuals ability to ‘upskill’ fast enough to keep up with the 
technological progress. On the contrary, this assumption implies that if an individual can 
continuously up skill fast enough to always operate the machine, he will never be in danger 
of becoming obsolete (Ibid.).
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With the developments in information technology and artificial intelligence, researchers 
realized that the automation of work was not determined by the skill level that is required to 
perform a particular action but rather the ability to write algorithms with computer 
instructions (Susskind & Susskind, 2015). Hence, the skill-biased approach was dismissed 
because of its underlying misconception that simply because a task is difficult to perform for 
a human, it must consequently be difficult to automate and as a result, a new approach to 
digital automation emerged. Focusing on the requirements for a computer program to 
automate a task, the routine-biased approach argues that it is rather about the 
understanding of a task that allows us to write clear instructions for a computer than the 
skill it requires (Frey & Osborne, 2013). Thus, the routine biased hypothesis argues that if a 
task is well enough understood and we can write clear rules for it, we can teach machines 
to automate it. Therefore, advocates of the routine biased approach argue that, ‘routine 
tasks’ either present tasks that are already well understood or that enough data could be 
collected so that computer programs and algorithms could eventually learn and follow the 
underlying rules that apply to it (Autor et al., 2003; Brynjolfsson & McAfee, 2014).


While the routine-biased approach seemed to provide a more accurate answer to the 
question ‘which tasks will be affected by automation’ by also accounting for digital 
automation technology, it clearly didn’t manage to provide an explanation for the examples 
of self-driving cars or artificial intelligence that beat professionals in a game of chess (Frey & 
Osborne, 2013; Brynjolfsson & McAfee, 2014). While driving a vehicle follows some strict 
rules, it cannot be said that driving consists of only routine tasks. As described by Autor et 
al. (2003), making a turn against oncoming traffic presents the driver with ever new 
situations and often requires the experience and the judgment calls to perform specific 
actions. Acknowledging this challenge, Frey and Osborne (2013) proposed a definition that 
would instead rely on the fundamental understanding of digital automation and look at the 
tasks that due to their nature could never be automated. Defining those so-called 
‘engineering bottlenecks’, the authors assumed that every other task could ultimately be 
subject to automation as the capabilities of technology steadily increase. As such, the 
authors claim that tasks that require social intelligence, creativity or soft skills, would not be 
able to be automated, as the nature of the task embodies that no computer program could 
be written that understand the clear rules that underly them. Based on this definition they 
expanded the initial task model by Autor et al. (2003) to further include any non-routine task 
that didn’t represent a ‘bottleneck’ (Frey & Osborne, 2013). As a result of the adjusted 
assumptions, the authors argued that based on the job descriptions and required tasks 
listed on over 700 occupations across the US, a stunning 47% of them would be prone to 
full automation by the year 2033 as they included little to no ‘engineering bottlenecks’ (Ibid.).


�11



While this adjusted view drastically changed the understanding of which tasks can be 
automated, critics argue that this view is limited by the binary assumption that an entire 
profession would either be resilient to technological change or disappear entirely when 
being exposed to digital automation technology (Arntz, Gregory, & Zierahn, 2016; Wajcman, 
2016). Developing from this standpoint, the routine-biased hypothesis got further adjusted, 
and subsequent studies started to break down occupations into their tasks, thus measuring 
the susceptibility of task automation in contrast to entire professions (Susskind & Susskind, 
2015; Arntz et al., 2016). As a result of this change, the projections of work automation got 
drastically reduced to an average of 9% across OECD countries as according to Arntz et al. 
(2016). This implies that automation doesn’t just eliminate, but in line with our findings, it 
transforms and reconfigures work.


Assuming that task automation provides a more accurate image of the future, the question 
remains what work changes will happen to the remaining 91% of occupations? Brynjolfsson 
and McAfee (2014) suggest that the most efficient future lies in a human-computer 
collaboration or as they call it a ‘race with rather than against the machines’ (Ibid.). While 
this is still likely to resolve in an increase of the replacement of labor through digital 
automation, the remaining workers being augmented by information technology will become 
more efficient and productive. This provides a unique opportunity for creative work (Ibid.), as 
machines freeing up time would mean that workers can focus more on the areas of tasks in 
which their skills can still add more value and that haven’t been mastered by machines yet 
(Manyika et al., 2017).


For the remaining workers, the implementation of digital automation technology means a 
new level of augmentation. Being able to use computer systems to perform highly complex 
mathematical operations at the click of a button, creates more capable human-computer 
collaboration (McAfee & Brynjolfsson, 2011; Brynjolfsson & McAfee, 2014). What today can 
be achieved with spreadsheets, used to be the work of many accountants and is nowadays 
the work of a single employee. However, at the same time, these computer systems 
increase the level of modularization throughout work, making the work more fragmented 
than ever. Furthermore, as machines allow workers to perform tasks in areas where they 
previously lacked the skills, it becomes apparent that the ‘deskilling’ effect of automation 
technology remains in the era of digital automation. Some researchers even argue that due 
to the growing capabilities of artificial intelligence, the effect is further enhanced as the skill 
barriers decrease more and more (Brynjolfsson & McAfee, 2014). At the same time, the 
increased modularization allows for more and more task-based automation, as can be seen 
in the manufacturing industry where more and more industrial robots take over tasks that 
have previously been performed by humans (Ibid.). One distinct set of skills that are often 
addressed within this debate to impart humans with a competitive edge over digital 
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automation technology is creativity and social intelligence (Frey & Osborne, 2013; Ford, 
2016). Tasks, like showing empathy in a conversation or designing a new product, are 
currently held at the last stronghold for humans. However, considering that creative work is 
likely to also contain some routine tasks, it is surprising that academic literature avoids 
addressing the impact that digital automation technology will have on this type of work.


One set of publications that is distinctively different from these is Susskind and Susskind’s 
(2015) “The Future of the Professions”, where they specifically claim that even professions 
like educators and lawyers will become automated. Their claim is based on two main 
arguments; first, they are strong advocates of the task-based automation, claiming that we 
can break every task down into its subcomponents, to partially automate it. Secondly, they 
claim that the role of professions will change and that society will preferably replace them 
with highly capable machines, as the costs are lower than the of professional. However, this 
assumption is also the biggest critique to their theory, as others argue it will be unlikely that 
we would prefer to get bad news from a computer rather than an emphatic doctor 
(Wajcman, 2017).


Concluding on the relevance of the presented literature to the understanding of the current 
study, we can see that automation of work has a series of implications for the workers 
within. While automation technology was mainly in favor of highly skilled workers, digital 
automation changed the dynamics as the preconditions to automation are no longer defined 
by skills but rather the ability to write algorithmic instructions. As a result, digital automation 
technology starts to impact almost every profession independent of the required skill level. 
Furthermore, following the research on routine-biased automation, by looking at task 
automation we can see a direct impact on any job irrespectively of the number of routine 
tasks it embodies. As a consequence, the level of digital augmentation drastically increases, 
raising the effect of ‘deskilling’ while making the remaining workers more productive and 
freeing up time for any tasks where humans still have the advantage over machines. While 
often being addressed as immune to digital automation, it becomes evident that academic 
literature shies away from addressing the extent to which digital automation will be able to 
impact or change the work processes within creative work. In general, the approach is to 
define creativity and social intelligence as a ‘bottleneck’, merely defining them as the last 
stronghold to automation and staying away from studying the actual impact. However, we 
believe that it is unlikely that the impact of digital automation will be either black or white 
and thus argue that the gap in the academic literature suggests that a deeper understanding 
of work processes is required, to understand the impact that digital automation has on the 
creative work process. Ultimately, it can be said that the current literature addresses what 
digital automation will change and why, but it provides no clear answer to how digital 
automation technology will impact creative work.
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2.3. Creative Work and Technology 
Automation of creative work is a scarce resource in the academic body of literature and 
even finding a clear definition of what constitutes creative work is a difficult task. Even 
within the IS research domain articles, based on the title or the keywords, listed by the 
authors directly addresses the topic of creativity, only 28.37% (Frich et al., 2018) provide a 
clear definition of what creativity is, with a falling tendency over the past years (Ibid.). While 
this result might be an indication for the research domain becoming more familiar with the 
term, it is more likely that it is grounded in the limited understanding of the concept and the 
inability to describe it (Ibid.).


One of the reasons for this is described by Benedetti et al. (2014), who state “creativity is a 

complex phenomenon with varying definitions, depending on the context in which it is 
discussed”. It is primarily the context that is one of the most relevant factors when looking 
at creativity since considering the wide spectrum of creativity from arts to inventing a new 
product, it becomes evident that a field like web design needs its own context-specific 
definition (Benedetti et al., 2014). Bonnardel and Zenasi (2000) provide a definition that 
seems particularly appropriate for this paper because it is placed within the digital design 
industry and therefore directly refers to the context of this study. Based on their studies of 
the design process and in accordance with our observations, the authors argue that creative 
work in digital design can be described as a series of problem-solving activities, from the 
ideation to finished design (Ibid.). To understand this definition, we can further look at 
Treffinger (1995) who describes a problem as “important, open-ended, and ambiguous 
situation for which one wants and needs new options and a plan for carrying a solution 

successfully”. Considering the design process from end-to-end, this definition seems fitting, 
as the design process begins with the problem definition followed with a design sprint and 
ideation phase before solving the problem of turning visual ideas into something 
programmable by the developer (see Figure 3).


If we adopt this definition for this thesis, it becomes clear that creative work in this context 
does not constitute any of the routineness that is described in the academic literature of 
work automation and neither it is clearly defined, hence it lacks the precondition to digital 
automation. As can be seen from the definition above, it is the individual and the context for 
which he is solving a problem that determines the creativity of the design process. Hence, 
creative work in this study entitles subjective decisions as there is no evaluation matrix to 
the design choices made by the designer and the understanding of the context that he is 
designing for. Furthermore, Lubart et al. (2003) state that creativity can be defined as the 
designers need to “come up with original products that are quite distinct from existing ones, 
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but which suit and do not destabilize users. Creativity is therefore dependent on both the 

individual who creates the new products and the environment and society in which these 
products are created”. This holds another highly important perspective on creative design, 
as it needs to solve a certain degree of functionality for the end user. Therefore, in contrast 
to arts, it is not the purpose of coming up with something novel but instead with a new 
version of something that the user is already familiar with. This subtle difference poses some 
strong constraints on the designer, as he cannot only choose to design something out of the 
blue, but this view further supports Bonnardel and Zenasi’s (2000) definition of creative 
work, as it embodies the same characteristics as a problem-solving activity.


The subjectivity of this definition positions creative work outside the possible spectrum of 
automatable tasks as suggested by the literature on automation technology. However, the 
literature on creativity within the IS research gives some vague suggestions of how digital 
technology, in general, is impacting the creative work. As addressed by multiple authors and 
as part of the broader definition of the design process, the creative work of designing a web 
application is highly constraint by its context. The platform, the user and the designers’ 
background all pose creative constraints in which the designer is required to apply her 
creativity to come up with a new and valuable design (Bonnardel, 2000). It almost seems like 
the design process is often more of recombination of existing components, rather than the 
designers’ creative mind coming up with something entirely new.


While this form of creative work incarnates the existence of constraints as a prerequisite for 
the designer, to begin with, his work the further imposed constraints of digital technology 
are discussed as a threat to one of the fundamental aspects of creativity - the role of chance 
in discovery (Bawden, 1986). As automation often relies on standards, as is also our finding, 
it could be argued from literature that presenting the designer with a finalized design could 
lead to a lack of considering alternative solutions and simultaneously reduces the likelihood 
of creating a new design through the interaction with the unknown (Jansson & Smith, 1991; 
Purcell & Gero, 1992). Therefore, it is seen as crucial that digital technologies aim at 
supporting the creation of new creative design ideas, rather than creating too many 
constraints and limiting the designer in his freedom (Ibid.). From this perspective, the 
question arises of the impact of digital automation technology, as the automation 
consequently will replace some of the designers’ tasks and present him with a new solution. 
It remains unclear whether the designer will be able to restrain from falling into the comfort 
of accepting the new proposition or if he will consciously continue to challenge the 
boundaries of his work. Despite the creative constraints created by new technologies, digital 
automation technology also possesses the potential of “allowing humans to use their 
intelligence in new ways, freeing us up from menial tasks” (Shlain in Smith & Anderson, 
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2014, p. 13) and therefore supporting the creative design process. However, literature 
doesn’t seem to present a sufficient suggestion on how technology can help the creative 
decisions but instead focuses on pointing out the creative constraints that it imposes on us.


In Conclusion it can be said that creative work is a highly discussed but still somewhat 
unclear defined phenomenon in the IS research domain. The conventional approach that is 
also adopted for this thesis is to create a context-specific definition of what constitutes 
creative work. Within the digital design industry, creative work can be understood as the 
problem-solving activities that lead from defining an idea to the finalized product, involving 
many iterations and evaluations to create a new and valuable outcome. While in contrast to 
arts the design needs to fulfill a certain degree of functionality, there is equally no existing 
measure as to what constitutes a good or bad design as the decision is subjective in its very 
nature. But having a clear context-specific definition of creative work helps to understand 
why the literature on automation of work seems to avoid the topic, as the very nature of 
creative work has no clear rules and thus appears impossible to automate. However, we can 
see that there is a commonly agreed understanding of the fact that digital technology has a 
distinct impact on creative work, by creating new constraints or by freeing up time. This 
twofold relationship further requires the designer, to acquire new skills, something that we 
have previously seen as the result of digital automation within non-creative industries and 
suggests that the impact of digital technology might increase over time.


2.4. Part Conclusion  
This chapter provided an attempt to answer our research question through the current 
literature on the automation of work and the relationship between creative work and digital 
technology. From this work, it becomes evident that the academic literature offers little to no 
direct answer about the impact of digital automation technology on the creative work of 
designers but instead shies away from addressing the topic by defining creativity as the last 
stronghold to automation. However, when we look at the existing theory, we end up with an 
answer that is dependent on the number of routine tasks, and non-bottleneck tasks. 
According to Susskind and Susskind (2015), we should be able to split the creative process 
into smaller tasks, of which many should be automatable. It is however tricky from a 
theoretical point of view to isolate these creative tasks, as we find a lack of definitions of 
creativity in literature, at most an encouragement to define it dependent on the context.  
This further promotes the need to study the creative process from a grounded theory 
method point of view, to identify automatable and non-automatable tasks. The lack of 
process-focused automation studies in the existing literature and the difficulty of clearly 
defining creative tasks, which are argued will evade automation, makes it relevant to 
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conduct a study using grounded theory methodology to uncover how automation changes 
creative work.  


3. Methodology 
The following section will discuss our underlying research philosophy before providing a 
detailed outline of our applied methodology and methods. It will provide an understanding 
for the selection of a Grounded Theory Method (GTM) and give a detailed explanation of 
how our data collection was structured and the collected data analyzed. Further, we will 
address the limitations of our research methods and discuss the quality criteria relevant to 
this study.


3.1. Research Philosophy 
Due to the nature of our research focus, it is essential to discuss the underlying 
epistemology and ontology of this paper and the implications they have on our findings. 
Given our aim to explore the impact of digital automation technology on the creative work, 
two rather abstract phenomena and the relationship between them, this thesis rests upon a 
constructivist epistemology to investigate the social construction of a reality between 
designer and automation tool. Being the study of ‘how we know what we know’ (Crotty, 
1998, p. 8), this epistemology argues against an objectivist stance, that knowledge and 
therefore meaningful truth does not reside inside objects waiting to be discovered but is 
rather constructed through social interactions between a subject and his surrounding world 
(Fish, 1990, p 191; Crotty, 1998). However, this does not necessarily imply an idealistic view 
of our reality, in which reality is solely subjective to the individual but as Crotty (1998) points 
out is deeply compatible with a realistic view in which reality exists without human 
consciousness; however, consciousness does not exist without the human mind. Thus, 
Crotty (Ibid.) argues that constructivism is neither entirely objective nor subjective and 
acknowledges that there is a world before our consciousness but that it is social interaction 
that gives these realities meaning. In the context of our study, this means that digital 
technology may well exist without our conscious understanding of it; however, the reality 
and meaning of automation can only be constructed through our social understanding of 
work processes and our interaction with machines. Or as Macquarrie (1973, p. 57) argues, 
“if there were no human beings, there might stiII be galaxies, trees, rocks, and so on -and 

doubtless there were, in those long stretches of time before the evolution of Homo sapiens 
or any other human species that may have existed on earth“ but it is human beings that 
construct meaning from all of this (Fisher, 1990; Crotty, 1998). This constructive view is 
reflected in our approach to explore the impact of automation on the creative work of 
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designers, through studying their processes and their interaction with the automation 
technology in the attempt to unfold new meaning.


Our strong focus on the understanding of processes and interaction rather than the 
individuals' perceptions, partially questions the importance of the ontological question of 
whether a ‘real world’ exists outside the human consciousness and instead puts a more in-
depth focus on the actions and consequences within the relation between subject and 
object (Crotty, 1998). Acknowledging the individual's inability to adequately talk about their 
actions, we perform participants observations which is more closely linked to the idea of 
relational ontology, arguing “that the relations between entities are ontologically more 

fundamental than the entities themselves” (Wildman, 2006). This conflict within the 
constructivist view can be addressed through the Chicago school pragmatism, as it 
provides a suitable alternative to the debate embedded in the constructivism of whether 
reality is objective or subjective. Pragmatism instead focuses on the interaction between a 
subject and object and ask what difference does it make to act one way or another? The 
underlying assumption is that if we define a situation as real, it will become real in its 
consequence. Being focused on the relation between designers and automation technology 
and the consequences that arise from their interaction, pragmatism is deeply compatible 
with practice theory and the grounded theory approach this thesis is following. Therefore, 
this thesis acknowledges constructivism through a lens of pragmatism which is more tightly 
focused on the interactions between the involved social actors and adopts a more relational 
ontology.


Being closely linked to the GTM and the underlying theoretical perspective adopted in this 
thesis, our research follows an abductive logic of inquiry as described by Bryant and 
Charmaz (2007). Against deductive reasoning which requires a conceptual model to derive a 
hypothesis from existing theory, an abductive inquiry begins with the inductive data 
collection, going in cycles back and forth between the collected data and the theorizing 
process (Ibid.). This process aligns well with the adopted research philosophy of 
pragmatism which seeks to explain a given context through an on-going research process 
(Ibid.; Charmaz, 2014). Furthermore, adductive reasoning is deeply linked to the GTM which 
seeks to construct new meaning through open-ended rounds of inquiry, continually going 
back and forth between the data and conceptualization (Ibid.).


3.2. Research Strategy 
A research strategy is a plan of action for answering the research question and provides a 
‘methodological link between the philosophy’ and the ‘subsequent choice of 
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method’ (Denzin & Lincoln 2011, in Saunders, Lewis, & Thornhill, 2016). This section will 
answer why specifically a grounded theory method (GTM) was selected for this thesis. 


While GT, as described by Glaser and Strauss (1967), is often addressed as a set of 
research methods, Briks and Mills (Briks & Mills, 2011, p. 4) argue that it can also be seen as 
a methodology as it presents ‘a set of principles and ideas that inform the design of the 
research study’, while ‘methods on the other hand are practical methods used to generate 
and analyze data’ (Ibid.). GT can, therefore, be seen as a holistic approach to both, a 
research methodology and a set of practical methods to collect and analyze qualitative data 
(Charmaz, 2006).


As outlined in the previous research domain, one of the primary reasons to adopt a GTM for 
our thesis was the lack of understanding and theories that previous literature provided about 
the impact of digital automation on creative work (Wajcman, 2017; Strauss, 1987). Due to 
the lack in previous literature and having to build our own conceptual understanding from 
data, GTM represented a qualitative research strategy that allowed for the rich generation of 
new data while simultaneously providing ‘flexible guidelines for collecting and analyzing 
qualitative data to construct theories ‘grounded’ in the data themselves’ (Charmaz, 2006). 
Being process oriented required a methodology that allows going beyond shallow 
descriptions and perceptional interviews to enter the domain of field research, as humans 
are often incapable of explaining their actions (Barley & Kunda, 2001). Therefore, the 
researcher needs ways to situate himself within the observed context, to reach a deeper 
understanding of the relations and concepts within the phenomenon. With GTM having 
deep roots in Chicago school pragmatism it is highly compatible with such a practical study. 
‘It is a process of inductive theory building based squarely on observation of the 
data’ (Crotty, 1998, p. 91) and it allows to reach far beyond ‘substantive areas and into the 
realm of formal theory, which means generating abstract concepts and specifying 
relationships between them to understand problems in multiple substantive areas’ while 
ensuring that new emerging theories arise solely from the collected data (Kearney, 1998 in 
Charmaz, 2006). Conducting constructivist field research embodies the challenge of the 
observer to be situated within the context of the studied phenomenon allowing him to 
participate in the data collection. With GTM being a process of continuous theorizing to gain 
further theoretical understanding, GTM allows for exactly this participation and even goes 
further by acknowledging that “the viewer's subjectivity provides a way of viewing, engaging 
and interrogating data” (Charmaz, 2014, p. 247). Based on this understanding it is obvious 
that GTM is appropriate in observational studies like ours (Ibid.).


Furthermore, conducting qualitative research always embodies the researcher's involvement 
with the unknown, as working with the uncertainty of the topic and the lack of guidelines 
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through previous research. GTM allowed us to use various synthesizing steps in between 
and provided the ability to adjust and change data collecting methods along the way, as 
GTM is guided by the direction of the current analysis and adjusts accordingly (Glaser, 1992, 
p. 102; Charmaz, 2006). Lastly, while at first, our chosen topic seemed well suited for a case 
study approach, this would have required the existence of previous literature to situate our 
research in and an established field of study that we could build on. GTM, on the contrary, 
allowed us to start with almost nothing than an open mind (Bryant & Charmaz, 2007), 
generating data along the way and being in a constant iteration between going back and 
forth between data and analysis.


Concluding it can be said that the selection of GTM is in accordance with our theoretical 
perspective as outlined in the previous section, as it is focused on the interactions while 
addressing the challenges embedded in qualitative research.


3.3. Research Design 
While the precise definition of GT remains contested (Bryant, 2009; Corbin & Strauss, 2014; 
Charmaz, 2014), its origin can be associated to Glaser’s and Strauss’s publication “The 
Discovery of Grounded Theory” (1967). In its origin GT married two different philosophical 
stances as Glaser coming from Columbia University had his roots in rigorous quantitative 
methods following a positivistic perspective (Bryant & Charmaz, 2007) while Strauss came 
from the Chicago school pragmatism, and brought greater focus to the process relations 
and an open-ended study approach (Charmaz, 2014, p. 8). However, in recent research GT 
has often been moved away from its initial positivistic stance as proposed by Glaser, 
Strauss, and Corbin and has been applied to other fields such as the constructivists GTM as 
proposed by Bryant and Charmaz (2007). The underlying argument is that the proposed 
guidelines from GT are neutral and therefore, coding, memo-writing or sampling strategies 
can further be applied to other areas (Ibid.). Our research follows a combination of Charmaz 
(2006) constructivists GT as it aligns with our research philosophy as presented in the 
previous sections while being inspired by the initial coding paradigm as suggested by 
Strauss (1987).


After using pre-conducted interviews as a sensitizing method, our primary data collection 
made use of a mixture of semi-structured interviews, participant observations, and a focus 
group. To apply GTM to our research problem, we are following the proposed guidelines to 
GT as described by Bryant and Charmaz (2007). Firstly, this means that our data collection 
is structured in a continuous comparison between our collected data, our codes and the 
arising concepts and follows simultaneously to our analysis. Secondly, to generate codes, 
we solely relied on our collected data instead of looking for concepts within the existing 
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literature and only developed our research domain following the findings from our analysis. 
Thirdly, memos and field notes were used to elaborate on the findings from our data 
collection and coding and allowed us to explore further the categories that developed from 
the data. Fourth, in contrast to many researchers proposal to select a sample of a specific 
size, our sampling was done until we reached a point of theoretical saturation. Lastly, as 
outlined in our research domain, the literature review was conducted after the data 
collection in order to remain unbiased and open to our data (Charmaz, 2006). These 
principles are further and in more detail explained in the next section of this chapter.


3.4. Sampling Rationale  
This section will give the rationale behind our choice of cases and why we choose exactly 
these, as they assist in generalizability, defining the boundary conditions and how our 
research is applicable beyond the use of this single setting. First we will give an introduction 
to our sampling strategy, of theoretical sampling and then we will go through our sampling, 
and how different sources effected our theoretical development.


Because our choice of GTM warrants entering the research process with an open mind, our 
initial sampling strategy can be categorized as substantial sampling criteria, which means 
we do not have a predefined set of criteria, which all interviewees have to live up to. We 
instead add sampling criteria as we uncover categories through the coding rounds. Due to 
the aim of our research we do however start with categorizing our codes into; translation 
work with and without automation. This effects our sampling, as we naturally focus on 
interviewees, who can inform this process. This is in line with our understanding of GTM as 
we follow Charmaz’(2016) believe in entering with an open mind and not an empty head.  
Even with this preconception we do not understand our sampling as a formal sampling 
strategy, where we predefine criteria for interviewees. The selection should rather be 
understood along the lines of Morse (1998, p.73), who has defined general criteria for good 
interviewees, and informants in general. Morse (Ibid.) argues they should have the necessary 
knowledge and experience to give meaningful answers and be able to access the object 
that is required to answer the question.


We use interviews as a means to reach the goal of theoretical saturation, as described by 
Glaser and Strauss (1967). We follow the original intention of this, as we sample until we do 
not find new concepts pertaining to our categories. In order to this we apply a theoretical 
sampling method, which is in line with GT, as we commence our studies with an open mind, 
and therefore choose to be guided by our findings, as we conduct interviews (Flick, 2014).


Our initial contact with the topic of automation within creative industries came from 
conversations with a contact at Uizard. Through this contact, we established the possibility 
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of using their product to study the impact of automation on work. Our first formal data was 
sensitizing data in the form of several user surveys conducted by Uizard. This data was the 
initial point of departure in trying to identify implication for designers. The data is not part of 
our analysis, but it helped form our basic knowledge about the structure of the design 
process, as neither of us has worked within the design industry before. From the sensitizing 
process we learned that it would not be ideal to follow our initial strategy of conducting field 
observation as our primary method of collecting data, as the process of going from idea to 
finished app is long and occurs at different frequencies. The data suggested that while 
some designers perform this process on a regular basis, others only go through this process 
on a weekly or monthly basis. This made it impractical to follow, as this would force us to 
settle with observing one designer for an undefined time. This realization led us to the 
conclusion that a better way would be to conduct interviews with prompts as described 
below in our section on data collection.


Following the survey data, we had several casual conversations with Uizard and talked to 
them about connecting us with beta users, whom we could interview for our project. This, 
however, ended up leading to a focus group instead, as it was difficult to find designer that 
agreed to the interviews. Therefore, we decided that a focus group might help us gather 
feedback from a large group of people, while still being able to observe the use of the 
product and establish connections to professionals. We conducted the focus group with an 
observation followed by open questions, with 19 designers participating. This was our first 
time observing designers at work and made a significant impact on our perception of design 
work and the level of detail, which is looked at. This was also our first encounter with 
skepticism about the impact on creativity, as the result of process automation. From here, 
we realized that we needed to conduct in-depth interviews, as it was difficult to observe the 
individuals workflow in the open setting of a focus group.


Hence, we started to contact participants of our focus group which led to our first round of 
interviews (A). Based on the focus group we uncovered a meaningful categorization of 
designers based on whether they worked as in-house or agency designers. We then 
conducted round A (see Table 1) of interviews to include participants from both of these and 
with different experience levels. Each interview was followed by an open coding round, 
uncovering codes such as [aligning content] under Translation without automation  & 
[aligning elements] under Translation with automation. Similarly we also identify some 

codes which are only present under one category such as [creating elements]. This started 
building our theory as more codes were uncovered. After the third interview, we had 
identified a total of 41 codes, which helped us identify a structure of the design process, 
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and create the first model of it, while also gaining insight into where we lacked knowledge in 
order to reach theoretical saturation. 


Once we identified the different design workflows, we decided to narrow the focus of our 
interviews, based on the discovered knowledge, while still sampling from both in-house and 
agency designers. Our next interview(B) was conducted after the initial coding round, and 
we changed the focus of the interview to expand on and challenge our initial findings, 
mainly within the area of creativity and to get confirmation of the process structure and the 
emerging differences we recognized from our coding. After this interview, we conducted 
another round of open coding, in order to include our new data, and to sharpen our 
theoretical understanding. At this point, we saw many similarities within the different 
designer processes, and conducted our first round of axial coding constructing our first 
code-based categories. This helped us understand our data and revealed that we were 
closer to a theoretical saturation on some points. After this round, we identify our expanded 
process model as shown in Figure 5 of the analysis. Due to some level of convenience 
sampling, we ended up with only interviewing designers from small companies and small 
agencies, which means we exclude designers working for large corporations and large 
design agencies. We worked on compensating this bias in the data by asking specifically 
about this in Interview round C, which was conducted with employees of Uizard. This round 
was specifically conducted to reflect on our understanding of the design process and to 
gather information of whether we were still missing something. Therefore, we chose to 
conduct interviews with Uizard, as they are industry and product experts, and posses 
extensive experience in the design industry. 


As we during the interviews did not uncover any knowledge which challenged our present 
understanding of the process before and after the application of Uizard, we concluded we 
had reached theoretical saturation. However, as the opportunity presented itself, we decided 
to conduct one last interview round (D). In this round we found that no new significant 

Sample Structure
In-house Agency Experience from both

Designer A,A A,B C,D

Industry expert C

AI expert C

Table 1: Sample structure per interview round
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concepts surfaced, which confirmed our position, that we would not uncover any materially 
significant findings by conducting further interviews, indicating theoretical saturation.


3.5. Data Collection Methods 
Our research uses a range of data collection methods, from our starting point of surveys 
and a focus group to our primary source of data; interviews with observations. This is not 
unusual for GMT, as the method is appropriate for both qualitative and quantitative research 
(Strauss, 1967). According to Charmaz (2006) GMT is however more suited for some 
collection methods than others, specifically semi-structured interviews and observations. 
We choose these methods of data collection as they are a good fit for our generative 
approach and deemed the best way to understand our problem statement. The collection 
consisted of 8 interviews, of which 5 were conducted with practicing designers, 
representing both in-house and agency professionals. As mentioned in our sampling 
rationale, we further conducted 3 interviews with the founders and lead designer of Uizard 
to complete our interviews. In addition we conducted in a focus group observation, with 19 
designers from different companies. See below table for a list of our interviews and find a 
full list of our data collection in Appendix 1.


Our initial sensitizing data was collected from Uizard, as a way of gaining a fundamental 
understanding of the process of designers and how the introduction of Uizard might affect 
it. Our first data collection was a focused group based on an initial observation followed by 
a semi-structured discussion. Following our focus group, we arranged for several interviews 
with designers and industry experts. The interviews can be split into two meaningful 

Name Type Description Date collected

FN_01 Observation After looking at the survey and how it 
influenced our decision on changing from 
pure observation to experiment

03/02/2019

I_01 Interview Interview with designer, Alias: Robert 26/02/2019

I_02 Interview Interview with Designer, Alias: Patricia 27/02/2019

I_03 Interview Interview with Designer, Alias: Ida 01/03/2019

I_04 Interview Interview with Designer, Alias: Alice 21/03/2019

I_05 Interview Interview with Uizard: Alias: Frederik 04/04/2019

I_06 Interview Interview with Uizard, Alias: Arya 05/04/2019

I_07 Interview Interview with Uizard, Alias: Jeff 06/04/2019

I_08 Interview Interview with Designer: Alias Franziska 16/04/2019

Table 2: Data Collection Methods - Short
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categories based on whether it was conducted with a designer or employee at Uizard. 
Interviews with designers were constructed as a two-part interview, with an initial interview 
section followed by an observation. The interviews were made up of open questions 
constructed to gain as much information about the individual's experience and perception 
of the influence of the introduced technology on their traditional workflow. An excellent 
example of such a question could be “What is the first thing you do when starting a new 
project?”. This way the question was focused on the process changes, without restricting 
the subjects in their answers or leading them into a specific direction. A full list of questions 
can be found in Appendix 4. This was followed by an observation, where we set up an 
experiment for designers to go through a mock process of going from wireframe to 
prototype. The designer was asked to convert three wireframes to digital prototype, first 
starting by using their normal process to ensure it was fresh in mind for the designer and in 
order to, later on, better understand the differences when using Uizard. Next, we asked the 
designers to repeat the same process using Uizard which was the first real contact point 
they had with the software. While using Uizard and performing the conversion, we 
continuously asked the designers to talk us through the process, explain differences and 
talk about challenges as they were identified, while simultaneously taking field notes. 
Following interviews with the first four designers in round A and B, we conducted three 
interviews with Uizard employees. While conducting these interviews we were very aware to 
ask questions that would not be influenced by their inherent bias, and in the cases where 
they would, we have been cautious. The interviews were meant to test our findings and new 
assumptions against industry best practices while gaining additional insights. We 
specifically look to confirm the generalizability of our findings and to extend our 
understanding of changes to the design industry over time and the capabilities of AI .As 
opposed to the interview with designers the interviews did not contain observations, as we 
did not see any value in a demonstration. Our last interview in the data collection was with 
an additional designer and followed the structure of the four initial interviews. 


3.6. Data Analysis Methods 
Our data analysis method follows a GTM approach, going through three distinct phases of 
coding; open-, axial- and selective coding. We do this by analyzing the processes within 
translation work before and after we introduce automation via Uizard. We end up with 
identifying processes, which construct our core category of Automated Translation Work, 
namely — Delinking, Standardizing and Reconfiguring.


In order to construct our GT of Automated Translation Work we entered the analysis with 
expressed intention of uncovering changes. As it is reflected in the sensitizing data, that 
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there is a clear before and after the introduction of Uizard, we entered our first coding round 
with two reconstructed categories; Translation without automation and translation with 

automation.


As we coded our first round, we developed a coding paradigm that helped us structure the 
coding and ask questions of the data, as suggested by Strauss and Glaser (1967). Each 
interview was separately coded by each researcher, in order to not interfere with the 
generation of rich data and resulted in 41 open codes, including several new categories. 
These codes were treated as temporary and only helped us identify patterns in the data. 
Once the data was coded, we summarized the codes into categories.


�  


By following the iterative process as dictated by GT, we used these phases as categories 
and went back to the data to ask further what subtasks these processes contain. Upon 
generating a more precise model of the process from end-to-end, we mapped out the 
identified process and sorted for relevance, leading to a new set of codes which consisted 
of 23 codes, which were all related to the designers work. Inspired by Strauss (1967) coding 
paradigm (see Figure 1), we then conducted a round of Axial coding, meaning looking into 
the codes and their relationship with other codes and processes. This is done by looking at 
the conditions for a given code, how the process is executed, who interacts in the process.


By using this process, we identified the overall phases in the process; problem recognition, 

ideation, wireframing, prototyping, polishing, development, and hand-off. These phases 
reflect the design process and the actions the designers engage in. and what happens 
afterward. We then go back and evaluate our categories to construct larger overall 
categories. Through this round of coding, we identified Conversion, Interaction, Transition 

Figure 1: Coding Paradigm from Strauss and Corbin, 1990, p. 98
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and Adjusting (see Table 3) as central concepts as they contain the majority of the 
processes identified to be relevant to the overall process going from wireframe to hand-off. 
Transition is later included under Interaction as we find all transitions are dependent on 
interactions, as transitions are marked by an approval by stakeholders or a hand-off to 
others, which always entails an interaction.


 


Once we revisited the data with our new coding paradigm and conducted another round of 
axial coding, we uncovered that all adjusting has the conversion as a condition. Additionally, 
we encountered, that because we conduct our data collection through interviews with 
prompts, rather than observations at the workplace, we have limited knowledge of the 
actual change to interactions. In fact, the majority of our data on interactions concerns 
hypothetical scenarios, which causes us to discard this category. Hence, we land on 
conversion as our central process of interest, since it is well described in the data and 
central to the process as a whole.


After building an understanding of the process, and where we observe changes brought on 
by automation, we look to gain a deeper understanding of how automation changes work. 

Process Description

Transition This code describes transitions in the process. 
We mainly find this with a transfer of ownership 
or the beginning of a new phase.

Interaction Interactions happen with different frequency in 
our codes, but they are signified by either being 
with internal or external parties. Before the 
designers move to a new phase they either 
receive feedback, approval or they test their 
“product”, which are all categorized as 
interaction.

Conversion Conversion is coded as term for taking product 
from one medium to another. This can be from 
idea to wireframe, wireframe to digital, low- to 
high definition or from prototype to finished 
application. 

Adjusting Adjusting describes the detail work which 
includes iterations over different designs and 
placements of elements. This includes colors 
and styles, but also which elements should be 
on a given screen. Adjusting does not include 
wireframes, so it is to be understood as a 
process that always starts digitally.

Table 3: Identified processes
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deeper understanding of how automation changes work. As we from the beginning 
introduced categories separating processes before and after the introduction of automation. 
We commence our analysis with these to categories as a central divider for change. Initially, 
we look at the conversion process before automation and uncover 16 tasks that are 
completed by designers (see Figure 5). By conducting axial coding, we categorize these into 
four distinct types of tasks; Preparing Workspace, Creating Elements, Placement, and 
Styling. These codes are made up of clustered tasks, which always happen in the vicinity of 
each other, but not necessarily in the same order for all designers. When moving to the next 
round of coding, we draw on the category of translation with automation, to identify tasks 
that are retained after automation through Uizard. Firstly we observe that there is a change 
of tasks with some tasks “missing”, but also four new tasks pertaining to the use of Uizard. 
Because it is harder to code tasks in-absentia we on rely analysis and writing memos (see 
Figure 2) and existing field notes. By comparing the now structured tasks in the categories  
containing processes before and after automation we uncover three distinct process 
describing how automation changes translation work. 


� 


We observe that tasks are unclustered and more clearly defined, leading to the concept of 
Delinking. This can be seen through our axial coding and the change in tasks leading up to 
and following the phenomenon as it is coded. This emerging structure, shows tasks being 
separated form their previous bundle. Second, when we study the structure of the designers 
through our axial coding, we now observe a streamlined process, with similar input and 
output, implying a Standardizing effect of automation. Lastly, we find that designers create 
new clusters and orders of tasks. This allows them to create certain things up front, detach 
tasks from the rest of the process, or delegate responsibility to others. We identify this as a 
Reconfiguring of the process (see Figure 4).


28/03/2019

We have coded the entire interview with A, and found some larger categories, and then reduced 
based on similarities of the categories, and the once that are completely dependent on others. We 
started applying it to R, and there is a lot less clear lines in the interview about transitioning 
between phases. However we have some thoughts on whether the large jumps, that we see in 
where in the process they are, can be considered a transition, which is just automated by Uizard.

Figure 2: Memo from coding process
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Through GTM we develop a set of core concepts, which we study through three categories; 
Delinking, Standardizing and Reconfiguring. These were identified by first studying the 
translation process through a task focused coding paradigm, which led to knowledge of the 
overall design process, forming the foundation for the descriptive part of our analysis. This 
was followed by an analysis of change, conducted by comparing tasks and process through 
axial coding. This leads to an understanding how, at a process level, automation changes 
translation work. We further develop this understanding in our analysis and provide in-depth 
examples. 


3.7. Methodological Limitations, Quality Criteria,  
 and Ethical Considerations 

The following section will outline our ethical considerations, the limitations of our data 
collection and the underlying quality criteria behind our research. To comply with the Danish 
Code of Conduct for Research Integrity and to preserve the personal rights of all our 
interviewees, we were clear in our intentions during the interviews and obtained verbal 
consent from all interviewees upfront. Furthermore, to allow all of our interviewees to fully 
open up to us about their work practices, co-workers, skills and personal opinions, we have 
decided to anonymize all of them for our publication, using aliases for readability, as they 
would otherwise be identifiable by their co-workers or employers. In addition to this, we 
have signed a non-disclosure agreement with Uizard, as it allowed us to look at some of 
their internal documents as well as get in contact with some of their customers. Given these 
concerns and limitations and to further comply with the General Data Protection Regulation 
to retain our interviewee's privacy, we have only included anonymized samples of our data 
collection in the Appendix as our interviewees would be identifiable. However, all 
documents, videos, and audio files will be made available on request at the oral defense for 
further inspection on the author’s computers.


Delinking Standardizing Reconfiguring

Delinking is apparent when we look 
at the tasks before and after, since 
we both an elimination off tasks, 
that were previously clustered, 
without all tasks disappearing, and 
the same time observe that tasks 
have moved to a chronological 
order, rather than being entangled. 

Once we introduce automation to 
the process we observe that 
designers align their process to fit 
the automation tool. This category 
was created by combining an initial 
finding showing standardizing of 
input, so the wireframing process, 
and a standardizing of placement 

Reconfiguring describes the 
process following delinking and 
automation, where designers 
compose a new process, with new 
clusters of processes. This 
category is composed of several 
underlying codes exposing change 
in skills requirements to complete 
tasks, and moving of tasks

Automation of translation work

Table 4: Central concepts of Delinking, Standardizing & Reconfiguring
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Since our observations were not possible within the natural work context of the designers, 
we acknowledge that despite our efforts to create a realistic scenario in which the designer 
was presented with prompts that are similar to his normal context, these circumstances, 
and our presence have inevitably shaped our data that was collected. Because of our 
observational character it must also be acknowledged that our attention to details and 
actions on particular processes have had an impact on our data collection and while this 
involvement of the researcher is partially diminished through our sampling strategy in 
accordance with GTM, it represents an inevitable circumstance that results in certain 
information being included or rejected. Furthermore, due to our inability to observe the work 
process within its natural setting, we were unable to observe any changes within the 
communication between our interviewees and their co-workers and solely collected data 
about their hypothetical impact. This limits the knowledge we can construct about the 
impact of automation on these processes and whether they are of a positive or negative 
nature.


Due to the inductive elements in GTM and the aim to generate new theory rather than 
confirm existing ones, there is a particular need to assess the quality criteria to determine 
the validity of the research (Charmaz, 2006). The original quality criteria set by Glaser (1978) 
consist of fit, work, relevance, and modifiability. While this seems useful to indicate how the 
new theory renders the data, in our approach, we adhere to the quality criteria discussed by 
Charmaz (2006). The full outline of the quality criteria can be found below in Table 5.


Criteria Considerations Demonstrated

Credibility • Has research achieved intimate familiarity with the setting or 
topic with sufficient data to make claims?


• Have systematic comparisons been made between 
observations and between categories?


• Do categories cover a wide range of empirical material?

• Are there strong logical links between the data and 

argument and analysis?

• Has research provided enough evidence for your claims?

We demonstrate Credibility through the 
use of various data collection methods 
such as interviews, focus group and 
survey data and has led to a rich and 
compelling collection of new data. 
Furthermore, through thorough coding 
and going back to the data we have 
reached theoretical saturation.

Originality • Do categories offer fresh insight?

• Does analysis provide a new conceptual rendering of the 

data?

• What is the social and theoretical significance of this work?

• How does your grounded theory challenge, extend, or refine 

current ideas, concepts, and practices?

We demonstrate Originality through the 
generation of new categories that 
extend the existing IS literature and 
provide a level of understanding about 
how automation impacts creative work.

Resonance • Do the categories portray the fullness of the studied 
experience?


• Have you revealed both liminal and unstable taken-for-
granted meanings?


• Does your grounded theory make sense to your participants, 
offering them deeper insights about their lives and worlds?

We demonstrate Resonance through 
our sampling rational and the holistic 
view of the design process we 
constructed. It is further demonstrated 
through our additional interviews with 
Uizard the were all of confirmatory 
nature.

�30



3.8. Part Conclusion 
This chapter has outlines constructivists pragmatism as the research philosophy underlying 
this thesis, with a strong focus and connection to a relational ontology that is grounded in 
our focus on interactions and processes. Furthermore, it has been elaborated on the 
abductive nature of our inquiry which is closely linked to the GTM adapted in this research. 
After outlining our particular sampling rationale and our strategy of how we reached 
theoretical saturation, we outlined the specific methods that were used for both the 
collection and analysis of our data. From this, we explained how we constructed our core 
category of Automated Translation Work and how it is informed by the three main processes 
of delinking, standardizing and reconfiguring. Lastly, this chapter gave an overview of the 
ethical considerations that were taken for this research project and our compliance to the 
quality criteria that make our research relevant. 


4. Analysis 
This analysis chapter is based on the data collected through our interviews, and other data 
sources as described in the methodology. The initial step maps out the current design 
process, before looking at the process after the introduction of automation technology. This 
descriptive section serves as a precursor to understanding our theory of Automated 
Translation Work. It does so by giving a broader knowledge of the context, in which our 
observation took place and helps to develop a better understanding of the purpose of 
different tasks and how they will be affected. Following the overall introduction, this section 
compares the process before and after the automation to identify the differences, which 
constitute our theoretical development of the three main categories; Delinking, 
Standardizing and Reconfiguring. These form the basis for our theory Automated Translation 
Work and on a conceptual level describe how work changes at a processual level through 
the introduction of automation technology and the three processes mentioned above.


Usefulness • Does you analysis offer interpretations that people can use 
in their worlds?


• Do you analytic categories suggest any generic processes?

• Can the analysis spark further research in other substantive 

areas?

• How does you work contribute to knowledge? How does it 

contribute to making a better world?

We demonstrate Usefulness through 
our contribution to the academic 
understanding of how automation 
technology will impact creative work 
and how automation will delink, 
standardize and reconFigure the work 
processes from within.

Table 5: Quality criteria from Charmaz, 2006, p. 183

Criteria Considerations Demonstrated
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4.1. The Design Process 
In order to understand how the introduction of automation technology changes the design 
process, this section will describe the processual context in which the designer works, 
which means the process from problem recognition to hand-off. Later we will describe in-
depth the steps where the designer's main tasks are performed, namely the translation from 
hand-drawn wireframe to high fidelity as informed by our coding. When studying the design 
process of graphical designers, it makes sense to start by looking at the entire process 
because this is the context in which they work. The context is vital for the outcome and the 
design choices available to the designer. For example, Alice highlights the difference 
between working for clients with existing style guides and clients who do not have an 
existing design guide and how this effects her at a processual level in the translation (I_04). 
Similarly, the need to cooperate with developers affects the design process, as some 
developers are more involved in the process than others. Additionally, different organizations 
prioritize developer versus designer time differently, as described by Ida who explained how 
her organization went from building custom solutions, which were expensive in developer 
time, to using standardized items because they were simpler to code (I_03).


Furthermore, along the entire process, there is a constant feedback flow where designers 
and stakeholders communicate and assure that the designs are on the right track to 
creating a product that meets the stakeholders' expectations. Along with communication, 
there are several subtasks under each of the phases in Figure 3, which are not represented 
in the model. However for the three phases that constitute the subject of our research; 
wireframing, prototyping and polishing, there is an expanded view in Figure 3, which 
includes these subprocesses. The next section describes the seven overall steps that 
developed from our sensitizing and initial coding and represents the entire design process 
from beginning to end.


Introduction to the design process from idea to finished application 

Based on our empiric data, we illustrate the process of going from the idea to finished 
product in seven steps (see Figure 3). As described above, the focus of our analysis are the 
three steps, in which the designers are most involved; however, the surrounding steps also 
influence the designer's work. The seven steps should not be considered as a formalized 
process, but rather as seven different stages of purpose, which each final screen has 
undergone. Therefore, we can see each phase as a translation from one stage to the next. 
Through our interviews, we see different ways of executing these steps, and each 
organization has a different approach. We see a correlation between the size of the 
organization and how closely the steps are followed, which is confirmed by Frederik (I_05). 
This section describes the different phases and how they impact the designers work, so we 
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have a clear context when looking at the translation process from problem recognition to 
finished product.


Preparation


After the initial problem identification, there are a number of processes that are completed 
to ensure the designer is building for the right audience. Alice described this in the following 
way: “usually there is a design sprint for a week with the customer and with the client, which 

results in like user stories. They are like the user journey and maybe some personas and 
stuff. And then usually after that, after we've nailed down the user stories, they were they are 
uploaded to, like a project management tool“ (I_04). This preparation can also be done 
through conversations and involves external sources of inspiration for the actual wireframing 
process. Robert described this phase as following: “I like uhm in the beginning, like just 

collecting a lot of information, and then trying to structure it out. And then afterwards, (…) 
when you have the things structured out you, yeah, I would try to divide it into parts” (I_01).


Wireframing 
Following the preparation phase, the designer begins with the process of wireframing, which 
will mark the first process within our defined translation process. A wireframe is a 
representation of the elements that are needed on a screen  (see Figure 4), and is used to 1

create an approximation of the user flow . As a consequence, they determine what the 2

different screens in the app need to contain. Wireframing is done by all interviewees, but 
whether it is done by pen and paper or digitally differs a lot between the designers (I_03). All 

 A Screen is a static view in an app. An example of this could be a login screen, where the user can enter credentials.1

 Describes the “road” the user takes through the app2
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interviewees categorize wireframes as an essential part of the user experience (UX) design 
and as a tool for information structuring.
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Prototyping 

In this part of the process, the wireframes are converted from hand-drawn or ultra-low 
fidelity, into a clickable version that has the first markings of the final outcome (I_04). This is 
the starting point for the automation tool made by Uizard which takes hand-drawn 
wireframes, converts them to digital and elevates the fidelity while adding the ability to easily 
create clickable prototypes (I_05). In constructing the prototype, there is some 
subprocesses that we identified through our coding; preparing the workspace, creating 
elements, placement, and styling (see Figure 5). These will be expanded on in section 4.1.1.


Polishing


The final task of the designer is to ensure that all components match up and the final design 
is applied. At this stage, the prototype has been composed, and the fundamental design 
has been applied to the product, so the tasks mainly consist of minor adjustments to bring 
design quality to a level that is ready to hand off to clients. After this stage, the design is 
finalized, and it will only be edited if there are functional issues with the integration or a 
redesign is needed (I_04).


Finish 

Once a project is fully designed it is sent off to developers, where they code the frontend 
and connect it to the backend. This process currently often raises issues, as designers do 
not always design easily programmable solutions. This often leads to a back and forth 
between developers and designers (I_08). Once development is done, the projected is finally 
handed over to clients or put in production. 


Figure 4: Representation of hand-drawn wireframe and digital prototype
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While this section provides an overall view of the seven steps inherent in the design 
process, through our coding, we identified the translation work as our core concept and 
focus of our analysis. Given our aim to compare the changes in the design process that are 
introduced by automation technology, the following two sections will provide a detailed view 
of the translation work, first without and then with automation through Uizard (see Figure 5).


4.1.1. Translation without automation 

To provide the background for our comparison, the following section will look at the design 
process before automation by outlining the existing task within translation work. These were 
identified as preparing workspace, creating elements, placement, and styling (see Figure 5).


Preparing workspace 

As with any creative work, the spectrum of tasks involved in the translation process from 
hand-drawn wireframe to high fidelity prototype ranges from a series of routine procedures 
to subjective design decisions made by the designer based on the specific context and 
target group. Besides agreeing on the fact that they had no particular workflow written 
down, it became evident that all designer were following a similar approach and used, with a 
single exception, the same design tools and external resources (I_02; I_03; I_08). To begin 
their work, the designers were opening up their design tools and prepared their workspace 
to begin with the actual translation process. While each designer used their individual 
choice of design software, it was visible that all followed the same order of processes, from 
opening the software, creating a new artboard based on a selected template, importing 
external libraries and copying over style guides if existed (FN_06). The primary purpose 
during this stage was observed as preparing the designer to work most efficiently afterward 
and to make the translation from wireframe to initial digital prototype as seamlessly as 
possible (Ibid.).


Creating elements 

Following the preparation of the workspace, we observed an initial conversion from a hand-
drawn wireframe to a low fidelity digital representation. During this process, it became 
visible how different the designers worked and how much the individual skill level influenced 
the designer's selection of tools. For example, Franziska mentioned that based on her 
background in development, she generally chose to use templated components based on 
the simplicity and implications it had for the following development process (I_03). While all 
three in-house designers used existing libraries with predefined and standardized 
components, the agency designers seemed much more open to the idea of creating their 
own elements from scratch. When being asked about his practices, Robert described to us, 
“I don't even use these templates that much. I mean, for arrows or search icons I normally, I 
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just make them” (I_01). However, independent of their preferred methods all of them agreed 
that the purpose of this step was simply to (re)create a digital prototype that contained all 
the needed and previously identified components. This reflected the designer's general 
intention to only create a digital representation of his hand-drawing, without any attempt of 
increasing the fidelity at this point.


Placement and Styling 

After the initial re-creation of the digital wireframe, the designers began with the alignment 
and adjustment of the components contained on their screen. The difference between this 
and the previous task became visible in the way the designers reflected on their work during 
this process. Despite their inability to describe their specific actions and decision-making 
processes during the placement and styling phase, it became clear that a big part of their 
visual design choices was based on trial and error. Robert described the process as a series 
of adjustments and evaluation steps as he said “when I'm making the prototypes at first, I'll 

just use like simple elements and placeholder images for the icons (…) and then  (…) when I 
start doing styling, because sometimes I might say, Oh, this button needs to look like this, 
and then I'll make it look like that (…) and then from there, I could make some of the other 

(…) elements and maybe adjust them a bit, but make sure they use the same shapes and the 
fonts” [I_01]. This reference demonstrates the importance for the designer's decision-
making process to visually see the different design possibilities and to try a variety of 
possible outcomes.


Furthermore, the example addresses another relevant factor that profoundly influences the 
designer's choices during this process and shows the dependency of a design choice on 
the given context. The necessity to see different components and their effect on the user 
experience or as Robert describes “I try to think also like, how can I make this even better? 
Or yeah, which parts makes sense to use in this context?” [I_01]. This suggests an inherent 
subjectivity in the decision making, as the best placement for the component does not 
necessarily have one correct answer but is contextual.


4.1.2. Translation with automation 

Following the description of the translation process without automation, we now look at the 
changes which became present once automation technology was introduced into the 
process of going from hand-drawn wireframes to a functioning prototype. This section offers 
a high-level indication of how the use of Uizard changes the process as a means to unfold 
our theory in sections 4.2, 4.3 and 4.4. The difference between the two processes can be 
seen in Figure 5 and led us to understand how previous clusters of tasks are separated, 
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inputs and outputs are aligned across designers, and the entire process is reconfigured. 
This coding process ended in the identification of our theory of Automated Translation 

Work with three core categories; Delinking, Standardizing, and Reconfiguring. 


Uizard Technologies 

Overall we see a change in the general picture of how designers work, compared to when 
they have their traditional process, in that they all share a common starting point and there 
are some requirements as to what Uizard needs as input. This has a more significant impact 
on some designers than others since some designers’ process is closer to the ideal for the 
use of Uizard. Alice raises concerns about drawing skills, which highlights that standardizing 
inputs requires designers to fulfill specific skill requirements to use the software (I_04). 
According to Frederik, this is a question of training data, and they consider it more relevant 
to talk about the style of the wireframe as a concern (I_05). In the interviews, we see a clear 
connection between more established designers and agency designers following Uizard's 
standards closer. This is confirmed and a common finding that Frederik described by 
saying, “what we notice is that indeed, the smaller the agency (…) or the team or the stuff, 

the more shortcuts people try to take” (I_05).


As a consequence of using Uizard, the beginning of the process is changed to now include 
steps that pertain to the functionality of Uizard. This pushes the initial workplace preparation 
step of opening the design software, so this is now the first process after Uizard (FN_05). 
The other tasks of setting up artboards, importing templates and importing a library are 
eliminated (see Figure 5).


Creating elements 

The next phase of the traditional process, the ‘creating elements’ phase, is no longer a 
manual task in the new process, as these have been generated by Uizard based on the 
provided wireframes. During the interviews, some concerns were raised, that the automatic 
generation of elements created a new state that the design usually did not reach. The main 
concern with this was that often designers would add an element and edit the text and initial 
styling before moving on to the next element. “Like what text is this going to be, I would 
know. That's going to be the title, (…) that's gonna be a name and a description (…) And 
then what this picture would be” (I_03). With the introduction of automation through Uizard, 
all elements are created automatically and appear to the designer at once. This separates 
the stages in the design process into more clearly defined blocks. This creates a process 
alignment between all the designers that previously did not exist.
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Placement 

A recurring theme in the interviews was a concern that elements generated by Uizard were 
poorly aligned and would need adjustment, which is time-consuming and tedious (FN_04). 
The concerns mainly pertain to this as interviewees were fearful of increasing the time spend 
on non-creative tasks and would instead focus on doing creative work. “Yeah, definitely (…) 
it’s a little bit time consuming to get the UI exactly (…) like how you would want it perfectly. 

So you spent a lot, I spent a lot of time staring at one screen” (I_02). In the placement phase, 
Uizard confirmed in two different interviews, that they would soon be able to align all the 
components generated by their AI (I_05; I_07). However, they further highlighted the 
difficulty of the task from a technical perspective, because of different preferences among 
users. This concern reflects a theme in automatable versus non-automatable tasks, in that 
tasks defined by subjective outcomes are more difficult to eliminate. However, if Uizard can 
succeed in giving acceptable initial placements, designers, in general, express that they are 
okay with making adjustments, based on subjective opinion.


Styling 

The final step before hand-off to developers is applying styling and polishing in the form of 
editing for perfection. When using Uizard, the designer can choose between creating her 
own style guide before the conversion or she can apply a default styling. Through the use of 
such dedicated style guides, the designer can change the styling at any given point 
throughout the design process. Several of the designers express interest using this and 
move the initial styling to the beginning of the process and have styling applied by Uizard 
during the conversion. For some designers, the realization that this was a possibility shifted 
their attitude drastically towards Uizard as a whole (I_01;I_04;I_08). This suggests that there 
is a potential upside to the possibility of an automated solution as to significantly increase 
the design speed, and bring focus.


Part Conclusion 

Through studying the design process as a whole and specifically the translation from 
wireframe to high-fidelity, we learn how the process changes when automation through 
Uizard is introduced. We did this by comparing the tasks of the individual designer before 
and after automation is introduced. From this we developed our theory of Automated 
Translation Work, which is defined through the three central processes; Delinking of tasks, 

Standardizing of processes on input and output level and Reconfiguring that changes 
process order and ownership. Delinking occurs when tasks are now separable and 
completed with more evident dividing lines. In section 4.2 we will expand on the 
characteristics of these tasks that are either automated or not, and study what delinking 
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means for the designer. In section 4.3 we study how standardizing changes both the input 
and output and how Standardizing is both a prerequisite and an outcome of automation. 

Lastly, in section 4.4, we will study how automation leads to a Reconfiguring and how some 
skills are being made redundant and therefore allow others to take part in the process.
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Figure 5: Comparison of tasks in design process without and with use of Uizard
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4.2. Delinking 
The concept of delinking describes the structural and process-oriented change within the 
design process, describing how initially intwined tasks becomes more modular (see Figure 
5), through the separation of non-creative and creative tasks. Consequently, this more 
modular process structure begins to allow for standardizing tasks and reconfiguring the 
design process, as a result of the delinking of tasks.


Separation of creative and non-creative tasks 

These findings resolve mainly from the observation of work and the changes in practice 
through the use of Uizard. As discussed in the previous section and described by our 
interviewees, the design process is predominantly portrayed as a sequential order of 
predefined steps. A series of set project phases that each serve a particular purpose, to 
gradually increase the fidelity level until a state is reached at which the designer can hand 
over his work to the developers (see Figure 3). However, while each sub-process embodies 
the same purpose, our observations showed how different each subject attempted to solve 
the given challenges and truly demonstrated one of the main characteristics of creative work 
- the element of trial and error. The challenge of creating something unique and valuable 
within a given context and the constraints of the environment it is built in, was described by 
all designers as a constant evaluation and a process described as “try out”, in the quest of 
finding a design that solves the given problem better than others have previously done. 
Visually evaluating a variety of different possible outcomes, is used to decide on what the 
final design should look like. Often this also includes some user testing, as described by 
Alice during our interview (I_04). This process is identified as a creative part of the job by the 
interviewees, as the best outcome is found by trial and error and can be understood in a 
subjective, rather than an objective manner.


� 
Figure 6: Translation process with Uizard; Delinking
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Once the designers were exposed to Uizard, our observations revealed a drastic change in 
the current workflow and the tasks needed to go from wireframe to high fidelity prototype 
(see Figure 6). This change was especially visible within the entanglement of tasks. The use 
of Uizard fully automated the conversion from wireframe to initial digital prototype, which 
had previously consisted of a series of steps that either involved the creation of elements 
from scratch or the use of external design libraries. Especially in the latter case, the creation 
often consisted of the simple task of finding, selecting and dragging the desired 
components onto the screen. However, as our observations showed, the designers that 
used such tools often performed placement adjustments and sizing tasks as an entangled 
process within the element creation. Therefore, as the creation of elements is entirely 
removed by the automation through Uizard, the styling and placement are delinked and can 
be observed as individual processes. It becomes clear that the introduction of Uizard 
separates tasks so that they are more clearly defined rather than the designer creating, 
placing and styling one element at a time, this is now possible to separate into 
distinguishable actions. When looking at the tasks that become automated, it is clear that 
they are more routine and non-creative, such as the drag and dropping of components, 
which does not contain the same element of trial and error that is found in creative tasks.


By fully automating the conversion from the existing hand-drawn wireframe to a digital 
representation of the wireframe, the designer is left at a stage where, as Robert described it 
to us, “my work, the work I will have to do would be to, to apply the styling, the 
branding” [I_01]. Removing the necessity to create all components from scratch or to use 
external design libraries to do so, the designer finds himself at a point in the process, that 
does not currently exist. As can be seen from Figure 6, Uizard did not remove the entire 
work of the designer but only the non-creative creation of components and the initial 
placement of such on the screen. At the current stage, the remaining work consisted of 
adjusting and finding the right placement, alignment as well as the application and 
adjustment of styling. This includes tasks such as coloration, shading or the right font 
selection and spacing. Hence, the subjective decision making found in the creative tasks or 
as more clearly reflected by Robert statement, “so what I would have to do, is of course to 

(…) do the some of deciding, like, which fonts do I use here and what will be the sizes of the 
pictures? And yeah, which icons should we use“ [I_01]. When being asked about how such 
decision are made, all designers agreed that for example finding the right placement is a 
matter of trying out different positions and testing different screens with the user in mind. 
Furthermore, talking to the designers, it became clear that some’s preferred choice was to 
use mainly standard elements, while others where more resistant and wanted to create all 
components from scratch.
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When we compare the tasks that remained as manual tasks after applying Uizard to the 
initial design process, we find that creativity is the major commonality. This can be seen in 
the selection of tasks from choosing the right color or font to placement and fitting to the 
target group. Frederik describes it as tasks that rely on emotions. “creativity happens from 
the human being himself, we decide ourselves how we have to put these buttons, how they 
have to set them up, how we design them, with the Style Guide, which style they get, which 
emotions you get from the colors, all of this is not automated, what is automated is just the 
boring part of having to build it yourself and spend time which is the non-creative moments” 
(I_05).


Automation of non-creative tasks 

As described by Frederik above, there is a set of commonalities between the automated 
tasks, even though signifying it as ‘boring’ might be contributed to Frederiks’s inherent 
enthusiasm as a co-founder of Uizard. From our interviews it becomes clear that designers 
see these set of tasks mainly as a necessity of their work process, or as Ida described it 
“when we said we needed something, okay, we drag it over and just like throw it on the 

page, like not worry about where it goes or what's going on, and just like drag it all over 
” (I_03). However, as Patricia explains to us, there is a fine line between a task being merely 
a requirement and it being part of the design process: “I think there is somewhat of a 
creative element with organization and the functionality and like the, how you make things 

make it clear that what each interaction supposed to be, what each button does, what each 
tab does before when they're just looking at the screen” [I_02]. Generally, the designers had 
a hard time expressing themselves and describing their decision making steps during the 
placement and styling phase and often described it as a testing of different components and 
stylings, making decisions based on their feelings and the given context (I_04; FN_07). This 
statement reveals, that even though the placement on a mechanical level could be 
considered a non-creative task, occasionally it serves a higher purpose and is part of the 
creative decision-making process. It is important to note that such tasks are currently not 
part of the automation through Uizard. However, as evident by the interviews, the key to 
automating these tasks is to delink its parts, since it is currently difficult to automate 
subjective decision making. Uizard is currently working on the delinking of objective 
decisions in placement, like snapping elements to a grid, by training its AI on data, but also 
considers other ways. This would suggest that the decision-making is further delinked and 
the rest is automated (I_07).
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Effects on creative tasks 

The process of delinking again shows how intertwined the task set in the current design flow 
is, as the performance of non-creative and creative tasks goes side by side and the effect 
that delinking has, as to remove the non-creative tasks through automation, leaving the 
designer with the creative tasks. All of our interviewees agreed on the fact, that this result 
was perceived as positive and that it could help to increase their productivity. The fact that 
the preparation included many tasks such as linking up all the components with the style 
guides, a step that Robert described like “…that would be, that would be a huge help. And 
one of the things that takes a bit of time when doing the design is making sure that all of this 
character styles and elements are up and correctly, and yeah, characterized as 

symbols” [I_01], shows how impactful the automation during this project phase is and how it 
helps the designers to focus more on their design choices.


An example of a task that is currently part of the design process and which has revealed to 
be subject to delinking is the creation of a style guide. While the ideal time to create a style 
guide was described as prior to the translation process, all designers agreed that in most 
projects the style guide would either be provided by the client or it would grow along the 
way. Alice put some particular emphasis on this subject and mentioned: “sometimes I sort 

of do it on the way [the] perfect process would say you foresee that day you develop the sort 
of like the design and the design language before you start making the high fidelity 
mockups” [I_04]. As can be seen from Figure 5, the creation of a style guide is currently part 
of the creation, placement, adjustment and styling phase. However, using Uizard requires 
the designer to make a conscious choice about their style guide before the conversion from 
hand-drawn wireframe to a digital prototype. Given the way the design tool works, the 
designer either has to actively create their own style guide beforehand or decide to go with 
one of the default style guides currently available on the platform. This phenomenon is 
repeated across tasks, as we find creative tasks are delinked as non-creative tasks are 
automated.


Conclusion 

We can observe that through digital automation, the non-creative tasks embedded in the 
translation process are being isolated and automated, which removes processes that were 
previously subject to manual tasks like creation, placement, and linking up elements. By 
delinking tasks, the process becomes modularized which allows for more clearly defined 
tasks that can be roughly divided into non-creative and creative, based on whether the task 
relies on emotions and subject decision making, as described by Frederik (I_05). We also 
find that delinking is a catalyst for more automation, as processes are divided into smaller 
tasks where the creativity or subjective decision making is extracted, it becomes possible to 
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automate those tasks. Finally, delinking because of the division of tasks encourages 
standardizing tasks and allows for reconfiguring work process, such as is the case with style 
guides.


4.3.Standardizing 
The second process that is uncovered through our analysis is the standardizing effect on the 
entire design process that follows the process of delinking. The process describes how 
automation technology is standardizing the design process through aligning input and 
generating a standardized output. It is rooted across the process, as the introduction of 
Uizard is reliant on a certain degree of commonality of input; hence, it has a standardizing 
effect on the input. Similarly, the output generated by Uizard is based on standards and 
thereby creates a new collective output that was not present before (see Figure 7 & 8). In 
order to outline the process of standardizing as a central process in our theory of task 
automation in translation work, this section will go through how different parts of the 
process are being standardized through the introduction of Uizard. As a consequence of 
standardizing and delinking it is possible for designers to work in new ways, in part due to 
the overall streamlining of the process.


� 


Wireframing 


As an example of how automation technology standardizes the design process, it is useful 
to look at the difference in wireframing before and after the introduction of Uizard. Before 
the introduction, all designers displayed differences in their wireframing, especially on the 
fidelity level (I_02; I_04). Before creating the actual wireframes, there is an ideation phase, 
which ends with identifying the necessary functionality to enable the user to complete the 

Figure 7: Translation process with Uizard; Standardizing
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flow being designed. This process is mapped out in a user flow, as the functionality is 
closely linked to the different screens needed. This is where most of the designers draw 
wireframes that resemble the screens they want to make. In our observations we uncover 
three distinct ways of doing this; Franziska who only sketches as a way of being creative, 
but creates all wireframes digitally (I_08); Ida who creates lists of features needed on each 
screen and then drags elements randomly to the screens on a computer (I_03); and the 
other designers, who all draw wireframes but at significantly different fidelities. Among the 
designers who do produce hand-drawn wireframes, there are also different purposes and 
times of switching to digital. Patricia describes her process in the following way "basically 

just organizing and moving features around, functionality around to try to reduce clicks, and 
make it obvious what the user is supposed to do and each flow of the app. After that, after 
the functionality is down, I'll do some little bit more detailed drawing about what uhm what 

icons and stuff you want to use to represent what functionality and some of the shading and 
stuff” (I_02). Patricia finishes UX design with the wireframes and then increases fidelity by 
hand. Whereas the interviewees from agencies, both, move to digital at this point. However, 
it should be noted, that all interviewees use the wireframing in order to lower the number of 
clicks and optimize UX, before moving into prototyping. Hence, despite their different 
workflows, this indicates a similar purpose in this phase. 


� 


Once we introduced automation technology in the form of Uizard, it immediately has a 
standardizing effect on the entire wireframing process. All designers changed the way of 
wireframing and the fidelity level immediately became similar. Since it no longer made sense 
to draw in higher fidelity than Uizard could convert or a different way from what is 
understood. This entails different degrees of change for the various designers, and the 

Figure 8: The new standard in the input and output level
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agency designers are the closest to the method envisioned by Uizard. There is some 
resistance to the changed format, that can be categorized into two main topics; drawing 
skills, and process concerns. The skills concern is quickly refuted, since designers consider 
it a small change, and it was evident in our observation, that all designers are able to draw 
at the required level, as is also expressed by Robert “I would have to maybe adjust my 
sketches a bit to make sure that I follow the conventions that it understands. Uhm but I don't 

think that's a big problem” (I_01). On a process level, we see that several designers initially 
raise concerns, that they won't get the same outcome from using a different process, 
especially fidelity is a concern. From our observations, we cannot conclude anything definite 
on the quality of outcome in the final product, since this is outside of our scope, but based 
on the following steps, it is not our impression that the final result suffers.


Prototyping 

Moving through the wireframing and into the prototyping, it becomes evident that the 
current process differs a lot among the different designers. This is in part caused by the 
difference in wireframing, where some designers go into very high fidelity before starting the 
conversion process (I_03), whereas Ida describes only listing features and then dropping 
them on the page; ”even if we were just dragging over input fields and buttons from the 
sketch stuff, once we got everything on the page, and normally what would happen is we 
would just throw it on the page” (I_03). However, even though she describes it as a random 
placement, we can see from observation, that there is some placement embedded in the 
process, as he ends up with a medium fidelity prototype (FN_06). The other designers have 
a more similar process, as seen throughout the observations. Alice initially goes from a 
hand-drawn wireframe and then creates the first prototype by uploading pictures and 
making a clickable flow, which represents a super low fidelity prototype(I_04). Patricia 
explains why she does her sketching at least at medium fidelity because she works with her 
colleagues to choose the right option “I think communication part, I like to like, kind of 
formalized them. Yeah. Because for one flow, sometimes I have like three different options. 
Yeah. And then I go over that with them. And then we decided which one would be the best” 
(I_02). This description of different methods and ways of using prototypes, and getting to 
them, is indicative of a non-standard process and is connected to the non-standardized 
nature of the current process. This becomes especially clear once we introduce Uizard as 
automation technology.


In addition to standardizing the input before the automated process, our observation 
showed that Uizard standardizes the output of the automated process. There currently 
exists no standard output, as the level outputted by Uizard does not exist in many of the 
designers' processes. However, through the use of Uizard, we observed that a new 
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standard within the design process was created, at which every designer, with a slight 
deviation based on the style guide, was at the same point and fidelity level. Independent of 
their individual preferences or skill levels, delinking the creative from non-creative tasks and 
automating the conversion process from hand-drawn wireframe to digital prototype, created 
a new universal standard within the design process. Because this is an artificially introduced 
common standard, there are some objections, which mainly revolve around this artificial 
stage, and whether the fidelity is too high or too low to be used. Patricia describes it as 
lagging details “I would never do something like this. Like normally. Because I'm doing more 

detail.” (I_02). Several of the other designers complain about misalignment as an issue, and 
it is the first tasks for Robert to follow after the export from the design software: “… let's do 
that alignment [aligns the header and the burger menu]. And so I think for me, it would also 

make my workflow better if the elements somehow would like followed a grid. So that would 
make it, so that I wouldn't have to align the elements” (I_01).


Therefore, through delinking, standardizing and automating tasks from the designer's 
workflow, Uizard creates a more modular design process that has clear standards, right 
before and after the conversion process. Hence, automation drives a convergence between 
the workflow of different designers towards a universal standard within the industry.


High-fidelity 

In the final phase of the translation, where the prototype is polished and prepared for 
handoff to developers, the design process is once removed from the automated process. 
However, interestingly we also observe a standardizing effect at this phase. In order to 
demonstrate how Uizard changes this phase, we will focus on the styling of elements and 
the perceived effect of standardizing on the designer's creativity. Before the introduction of 
Uizard, styling is often bundled with the creation of elements. But as these tasks are 
delinked by automation, a more clear separation of creation and styling occurs. In the 
traditional process designers, as a result of their differentiated processes, complete styling 
at various phases and the task of bringing the design into high fidelity is very different. When 
we look at the designer's work, we identify two different ways of implementing high fidelity, 
which is reliant on the way wireframes are used. The designers who use low fidelity 
wireframes have a separated process, where elements are created in low fidelity, and then 
later brought to high fidelity. For this group there is an approval between prototype and high 
fidelity as described by Alice: “So we also get some feedback from the clients and we might 
use envision to upload the initial mockups, make like a prototype and then they can go 

through the flows. […] Yeah, we add additions that based on the clients feedback and then 
and then and then upload the final screen” (I_04). This is confirmed by Franziska, who gets 
this approval from the team (I_08). They all describe a difference in their workflow based on 
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the existence of a style guide. When a style guide is present the implementation of this 
design is already helped by the use of standard elements, which unites the creation of 
elements with the styling. For Patricia and Ida their use of wireframes effects how and when 
they go to high fidelity. Both of them start in much higher fidelity than the other designers, 
especially Patricia has a different process, where developer resources are used 
simultaneously with the integration of final designs. 


Once we introduce automation, going to high fidelity is mainly changed as a consequence 
of styling being able to be applied before the translation via individual or by Uizard defined 
style guides. This is primarily defined as a positive, especially from an efficiency perspective. 
However standardizing the process, so there is always a style, raises concerns about the 
commodification of design. A concept that has been acknowledged by all six interviewed 
designers and that often gets mentioned in close relation to constraining the creative 
freedom and thereby limiting the creativity overall. Robert states that he is not worried about 
creativity but: “you also have to be aware of that, because sometimes it would be the easy 

choice would be, Oh, it looks fine I am just going to use this [the outputted style from 
Uizard]”(I_01). As can be seen from the current workflow and as discussed in the beginning 
to this section, especially wireframing and the prototyping process’ is highly influenced by 
standardization. The use of external design libraries appeared as a reoccurring element in all 
our interviews and gets associated with higher efficiency, time savings and sometimes even 
good practice. As Ida and Franziska described it, users are familiar with specific design 
patterns and behaviors, and it is considered bad practice to break these rules (I_03, I_08). In 
this sense, some tasks are less creative, as there is a somewhat limited number of 
outcomes. 


Conclusion 

Through looking at the different steps in the translation process, we uncover how 
automation technology has a standardizing effect on the translation work. When we 
introduce automation technology, it causes a standardizing at two separate points in the 
process; right before the automation and at the output of the technology. Furthermore, we 
observed a standardizing in the styling, as all designers made use of the style guides due to 
using Uizard. This changes the process for all designers and creates convergence in the 
design process. The interviewed designers all raise concerns about a negative effect on 
creativity but agree that it can be negated by being focused on not just accepting the 
outcome or using style guides.
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4.4. Reconfiguring 
The last process we identified through our analysis is reconfiguring which describes the 
movement and clustering of processes and changes both the ordering of tasks but also who 
is responsible for and involved in the task. This reconfiguration ends up changing the way 
designers work and how involved they need to be in the process. As can be seen in Figure 
9, the design process is reconfigured, so that the styling phase is detangled from the main 
process. In this section, we divide the reconfiguring into two distinct categories; structure 
based and skill based reconfiguration. Restructuring refers to the changing structure of the 
process following the delinking and standardizing and becomes visible in the clustering of 
creative tasks outside the translation process. Skilling, on the other hand, is uncovered as 
we observe designers wanting to include other people in the process, that were previously 
not able because of their lack of skill.


� 


Restructuring 

As described by our interviewees, the styling of components and the creation of a style 
guide was previously part of the entire prototyping process and consisted of many trial and 
error activities, until the designer reached a point where his choice of colors and the 
selected font type seemed appropriate to the context. While some designers described this 
process on a component basis, meaning they created, e.g. a button, immediately tried 
different color combinations and styles before moving on to the next element, others 
performed this process on a screen to screen basis (I_01; I_03; I_04.) However, as described 
before, after the introduction of automation the creation of elements and much of the initial 
placement and styling got removed from the designer's workflow as part of the automation. 

Figure 9: Translation process with Uizard; Reconfiguring
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As a result, the designer begins his work with a medium fidelity prototype which is either 
styled according to his prior created style guide or a default styling provided by Uizard. 
Figure 10 shows the creation of a style guide inside the Uizard, independently of any 
conversion or prototyping activity.


� 


From a process view, we can see that the prior delinking of creative and non-creative tasks, 
is now partially reversed. The previously intertwined and scattered tasks that were required 
to create a style guide are at first delinked from the non-creative parts before they are 
(re)clustered into the creation of a single style guide which is delimited from the remaining 
design process (see Figure 9). It is essential to point out, that this newly introduced process 
is independent of the stage in which styling is applied throughout the design process and is 
therefore identical for each designer independent of their choice of whether they create the 
style guide before or after the translation. This reconfiguration of the design process almost 
entirely removes any UI (User Interface) design tasks from the design process and leaves 
the designer only with the polishing phase after the right placement is applied. However, if 
not created before the conversion, the designer has to choose a default style guide for the 
conversion, a process which was previously described by the designers as being a 
constraint or as Alice explained: “it feels like I’m in somebody else's design file” (I_04). 
Therefore, it remains unclear if the later creation of a style guide presents a viable solution or 
if the designer will always have to create the style guide up front. At the same time, the prior 
creation which is delinked from the rest of the design process might present some unique 
constraints as the creation happens outside the remaining design process.


The restructuring of the design process extracts the creative styling tasks and restructures 
them in a new combined process. This new step introduces a highly component-based 

Figure 10: The new standardized style guide
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design process, in which the designer creates an initial design for each potential component 
of the entire app. The result can be seen as creating a customized design library, just as the 
ones currently being used as described by Ida (I_03). Furthermore, creating a style guide 
independently of the residual design process and then only applying it whenever needed 
throughout the translation process, was seen as drastically speeding up the process of 
every additional screen. Franziska explained “It can help me, for example, often when a 
project is designed, it happens almost every time that we forgot some, like a different stage 
of the screen or different images on the screen. And it's like, I can see it as like after design 

work, but still needs to be there to keep the optimal system. That's like work that would be 
perfect for this and then he [her manager] can just make a wireframe, put it in there, use the 
underlying design and I don't mean just need me. And I can just focus on [something else]. 

And I think that would be amazing” (I_08). Through the new style guide and the output 
standard introduced by Uizard, the styling becomes a standalone task that gets turned into 
a top-level layer that is applied over the ‘skeleton’ of the app during any stage of the project. 
As a result of this restructuring, all elements in the output from Uizard have either a custom 
or default styling applied, and the designer is only left with the proper placement and 
polishing for the finalized design (see Figure 9). Overall, we can say that through the 
restructuring and the extraction of the creation of a separate style guide, the design process 
becomes more modularized, as it can now be structured in four main phases; wireframing to 
layout the screen components, the creation of a style guide, adjusting the placement of 
components and lastly polishing up the final design.


While being focused on the translation process, through restructuring, it becomes visible 
how the automation effects processes outside the translation. Through standardizing and 
creating a modular structure, the initial requirements to hand-off work to the developer can 
now be as early as after the conversion with Uizard. Having a standardized output and a 
style guide that can be applied as a top layer at any given time means that the developer 
can begin to code the skeleton project and overlay the design at a later stage. This process 
is something that Franziska described to us as highly beneficial and that she had recently 
implemented into her current design process with great success (I_08). While this indicates 
that this early handoff is already possible without automation, we would argue that due to 
the newly introduced standards and the ability to apply the style guide at any given later 
time, it becomes more efficient and more comfortable through the use of Uizard.


Reskilling 

In addition to restructuring, we identify another reconfiguring of the design process, namely 
reskilling. We observe a change in skills required to participate in processes and thereby 
open processes to participation, by others than designers. When comparing the design 
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process before automation with the final result as shown in Figure 5, it becomes evident that 
the process became more modular and that the creative tasks have been extracted and 
isolated. Furthermore, by looking at the tasks included in the process from end-to-end, it 
becomes clear that the skill requirements have been drastically decreased through the 
introduction of automation. Specifically, the tasks described by several designers as 
requiring design craft have been removed (I_01; I_03). Meaning it becomes possible for 
other people to participate in the process, in ways that were previously not possible, due to 
the extraction of the creative tasks. This new skill requirement becomes visible in multiple 
ways and effects the design process throughout different stages as discussed below.


As shown in Figure 9, by using a standardized input format for Uizard, the skill required to 
participate in the wireframing process drastically decrease. While we observed many 
differences between designers fidelity levels and wireframing methods, using Uizard creates 
a new standard that requires little to no prior knowledge of wireframing. This is confirmed by 
several of the designers, as they see drawing wireframes that conform to Uizard as a menial 
task, that can be completed by most people. This is again confirmed in our interviews with 
Frederik, who outline that the input level of Uizard is aligned to industry best practices and 
consciously held as low as possible “to allow anyone to just draw a website on a piece of 
paper” (I_05). With the change in skill set needed to participate in the wireframing, it 
becomes possible for designers to include others in the process, that have previously not 
been able to do so. For example, Robert mentions the possibility to include clients into the 
process, to increase the ideation pool and reduce the likelihood of misunderstandings. He 
describes, ”to get the wireframing into the hands of some people who are not used to it 

already. And by telling them, oh, if you just do like this, then we can actually make some 
prototypes out of it” (I_01). Franziska further ponders with the idea of including her manager 
and other co-workers in tasks that are currently too time-consuming for her to perform. As 
she described, “I'm not gonna design this [show a specific component] for every case. No, 
because that is just stupid. Too time-consuming. So then if I could just put that in there 

[create her own style guide], they [co-workers] can select the pictures and whatever 
[complete the design]” (I_08).


The previous quote from Franziska indicates another aspect of restructuring which can be 
described as the designer's ability to embed his skills into the automation tool, enhancing 
other users through her skill set. Having delinked the creative task of creating a style guide 
that can be overlaid on top of the prototype, allows non-designers to complete almost the 
entire design process without the need for UI design skills. By merely applying the 
designer's style guide to the conversion, they can use Uizard to empower them with the 
skills of a professional designer. We see this as an effect of embedding knowledge from 
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others into the process and thereby lowering the required skills to participate; this could be 
a style guide, which because of delinking and structuring can be completed beforehand. 
Franziska describes how the software would enable the CPO of her company to bring high 
fidelity screens with styling, and then her job would have taken place before wireframing, 
and she would only need to come in later in the process, in order to polish the design. This 
idea is further elaborated by one interviewee who sees the potential of rapid prototyping and 
the possibility to reduce the time spend for a design sprint while simultaneously increasing 
productivity and output. The view of all designers is echoed by Jeff, who explains how 
structuring and skilling will be able to change the preparation process, as meetings become 
more productive, while the product that is produced in client meeting, or design sprints, as 
they are called, will be closer to the final result (I_07).


Conclusion 

Reconfiguring describes a process that is defined by two subprocesses, restructuring and a 
reskilling. Through the extraction of creative tasks from the translation process, restructuring 
leads to a reskilling of tasks, which creates the ability to transfer ownership within the main 
design process to people that previously lacked the skills to participate. Hence, it describes 
a skill change in the requirements that are needed to participate in the design process, 
which results from the introduction of automation technology.


4.5. Part Conclusion 
Through our analysis, we developed a theory of Automated Translation Work which is 
informed by the three core processes; Delinking, Standardizing and Reconfiguring. We 
unveil the processes through an analysis of the design process before and after it is subject 
to automation through Uizard. Firstly we unveil that automation delinks processes and 
tasks, so creative and non-creative tasks are being separated. This allows for the 
automation of non-creative tasks, while the creative tasks remain manual. Second, we find 
that automation has a standardizing effect on the entire process, as the input and output of 
the automation tool is standardized. While this in combination with delinking leads to a more 
modular process structure, it also drives convergence between the design processes of 
different designers. Lastly, we find that the delinked processes form new clusters in- and 
outside of the main process, which allows for new actors, who could not participate 
previously, to do so. This leads to restructuring the design process in a reskilling fashion, in 
which there is a clear separation between creative and non-creative. Due to the 
modularization and the universal standard, this further allows designers to embed 
knowledge into the automation tool and distribute this to other people. The full impact of our 
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GT and the implications for our research question are further discussed in the following 
chapter.


5. Discussion 
In the following sections, we compare our findings in the analysis to how literature answers 
our research question, and then move on to discuss the implications of our theory for 
design work processes and finally we discuss how this might affect the future of creative 
work.


5.1. Automation of Creative Work 
In our research domain we described three main theories about automation work. The first 
theory predicted that work would be automated based on a skill level and that high-skilled 
work would not be automated (Peruffo et al. 2017). This theory was later disproved by the 
introduction of digital technology which showed even high-skilled jobs to be eliminated. We 
saw this effect in the ‘Great Air Strike of ’81’, where a large number of highly skilled air traffic 
controllers were laid off over night (Shaiken, 1984). We confirm this as we observe the 
automation of highly skilled tasks within the design process. The introduction of digital 
automation gave rise to a new paradigm within the discussion of automatable tasks; 
routine-biased automation (Autor et al., 2003). Routine-biased automation argues that we 
can identify automatable tasks by determining whether we can understand them well 
enough, or gather enough data, to write clear rules into computer programs (Autor et al., 
2003; Brynjolfsson & McAfee, 2014). This is closer to our findings, as we find a central 
element of automating the translation process, is to gather enough data to understand the 
intention of data at the input level and be able to specify a clear output. This is confirmed 
through our interviews with Uizard, as they were optimistic about automating up to 90% of 
the design process, given the right data (I_07; I_05). This leaves us with 10%, which they do 
not believe can be automated. According to routine-biased theory, this should be non-
routines tasks. However, as has been demonstrated with self-driving cars, it is possible for 
computers to automate non-routine tasks. Then we arrive at the last definition described in 
our research domain, which argues we should look for non-automatable tasks in a number 
of bottlenecks. According to Frey and Osbourne (2013), these bottlenecks fall within three 
categories of; Social skills, Soft skills, and Creativity. In our analysis we only look for 
creativity; we do not observe the designers in situations where they interact with others and 
can therefore only speculate about the impact on these interactions. By following this trail of 
reasoning, we find that theory says creative tasks should evade automation, while in theory, 
all other tasks in our observed process should be automatable. However, in order to 
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understand whether we can confirm this we argue that we need to approach it from a 
process perspective.


First, we look at how Frey and Osbourne (2013) understand work and come to their 
conclusion, compared to our findings. Frey and Osbourne (2013) have been criticized for 
being too aggressive in their estimations of the effect automation will have on work. Among 
those critics, Arntz et al. (2017), raises doubts about the initial estimation of 47% of jobs 
being likely to be automated but rather adjusts this number to 9%. Our data does not 
provide a direct answer to this question as it is outside of our research scope, but we 
contribute with a different understanding of how to understand and study automation of 
work. While Frey and Osbourne (2013) and Arntz et al. (2017) claim to look at work at a task 
level, they do not conduct observations, but instead, use job descriptions. Had we used the 
same method  this thesis would have reached drastically different results since most of the 
job description of a designers job is based on creative problem-solving, and hence would 
not be automated. Instead, we observe that tasks which can be described as creative, are 
broken into smaller subtasks, which is described by the process of delinking and then 
allows to automate some of the newly emerged subtasks. This suggests that when studying 
automation of work, it is relevant to incorporate concepts from earlier industrial revolutions 
such as modularization. As we observe tasks being delinked and standardized there is also 
standardization of the product across stages. We observe this in the implementation of style 
guides, where designers can design and style elements before they are created because the 
input format is standardized. This can be compared to the mechanics of how assembly line 
production enabled people to work together across distance and companies because 
standards ensured parts would fit. Bright (1958) describes this as a move towards 
component design and credits the shift in design with facilitating automation. In our data we 
find several mentions of a similar trend in graphical design, describing how “the entire 
industry is moving to component-based rules, like branding rules, then people can actually 
decide on the fonts that can set them on how button should look like and so on” (I_07). 
Hence, our data shows that automation in translation work happens on a task by task basis, 
something that is in line with recent theory, however, while previous scholars address this by 
looking at job descriptions, we argue that automation happens on a micro-task level and 
therefore requires observations to be captured. Furthermore, the rules for automation differ 
from previous literature in that automation in translation work requires a clear defined output 
and is not based on either routine of skill level. We agree with the theory that automation 
leads to modularization, however, our data does not cover whether there is a similar effect in 
design, as in production, where production went from one person to a team. We will discuss 
this theme and its implications later in this section.
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As described in our research domain, the second industrial revolution does not only bring 
with it standardization but contributes to a ‘deskilling’ of work, inviting workers to participate 
in the manufacturing of complicated products, such as cars, without the necessary skills to 
understand the entire process (Muñoz de Bustillo et al., 2016). This trend carries through to 
digital automation, where Brynjolfsson & McAfee (2014) describe a two-fold change. 
According to them, as we introduce automation, we simultaneously increase and decrease 
the skill level of work, causing some jobs to require higher skills, and others to require lower. 
This phenomenon has previously been termed by Autor et al. (2003) as the digital divide 
caused by automation. Our data displays a similar trend, as designers describe the ease of 
conversion, but also foresee, that by raising the quality of non-designers design work, it will 
require for professional designers to be better. At a process-level, we find a deskilling effect, 
which allows for others to participate in processes in which they were previously not able 
(I_01, I_08). Contrary to the introduction of unskilled workers, and the inclusion of more 
people, we see indications that other stakeholders can participate in the process, or get 
further without the help of designers. This causes a restructuring of the process, as 
ownership passes and tasks that were previously integral to the process, can now be 
conducted ahead of time, putting in question the need for designers presence for large 
parts of the translation process. 


Once we understand the implication of change, it makes sense to to return to which tasks 
are automated and whether they have common denominators, especially whether our 
findings coincide with the current predictions of which tasks will be automated. As 
discussed above, only non-creative tasks will be automated, as creativity is included in the 
bottleneck described by Frey and Osbourne (2013). When discussing the implications of 
differences between our findings and literature, it is helpful to look at the difference in the 
outcome they produce. Through our analysis, we uncover that the introduction of 
automation removes several processes. In line with the literature, we find that most of the 
tasks are menial tasks and as a result of delinking, even the tasks that appear creative, can 
be automated. An example of this is ‘creating elements’, which is taken over by Uizard. 
However because processes are delinked, the usual creativity contained in the task is 
restructured and clustered with other processes. 


Through our search for literature on creativity, we encountered many differing definitions. 
These definitions are not necessarily contradicting, as they often approach creativity in 
different ways and reach their conclusions in different ways (Frich et al., 2018). When we 
consult the literature on automation of work, we find a lack of precise definitions, and 
instead, see an approach which leaves the question of what creativity is conveniently open. 
By looking at the different theories, we can, however, approach a definition of creativity, as; 
‘the things that do not get automated’. As described above this the definition we draw from 
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both Frey and Osbourne (2013) and Arntz et al. (2013). They argue that the only tasks that 
will not be automated are bottlenecks, which include creativity, social- and soft skills. As our 
research is only focused on creativity, we will neglect social- and soft skills for our further 
arguments. By excluding social and soft skills, the remaining skills should be creative. This 
however, only works as a retrospective argument, as we can say anything that was 
automated, must not have been creative, but lags any ability to help us make predictions.  
When we looked towards the part of IS research which is focused on studying creative work 
in our research domain, the literature is also finding it challenging to define an overarching 
definition, and argues that “creativity is a complex phenomenon with varying definitions, 

depending on the context in which it is discussed” (Benedetti et al. 2014). We then look at 
the specific context, defining creativity as the designers need to “come up with original 
products that are quite distinct from existing ones, but which suit and do not destabilize 
users. Creativity is therefore dependent on both the individual who creates the new products 
and the environment and society in which these products are created” (Lubart et al., 2003). 
Hence, the literature suggests that we should find the tasks remaining after automation to 
be pertaining to coming up with original products, which is created for a specific context.  


Through our analysis, we find that the tasks, which remain in the process, which should be 
creative according to Frey and Osbourne (2013) share common characteristics. We can 
indeed fit them within the definition of Lubart et al. (2003), but more interestingly we uncover 
more specific characteristics, by using a process-oriented approach. We find that in order 
for a process to be automated it needs to have definable output and a somewhat 
standardized input. The common denominator for the remaining tasks is a lack of ability to 
describe the desired outcome ahead of time. As an example, the designers cannot ahead of 
time define how a style guide will look, but it is possible to predict, that given a wireframe, 
elements should be placed at approximately predetermined spots. Lubart et al.’s (2003) 
definition is further validated as we see by introducing a pre-made styling to the process. 
Suddenly we have context, but this also means, that AI, in theory, could generate large parts 
of the theme for the app from this. This would lead to the process of defining context as  
being the only creative task. 


When comparing research on creativity and technology, one common debate is about the 
negative effects of technology on the creative process. However, literature on automation of 
work does not discuss this topic and simply argues that jobs will either be automated or not. 
However, they neglect study how automation technology might affect creative work. During 
our analysis several of the designers raise concerns about the effect of automation on 
creativity. Especially due to the effects of delinking and standardizing designers fear, that 
their creativity will be impacted negatively. In the literature, we find some grounding for their 
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worries, as Bawden (1986) confirms the role of randomness in creativity. Due to the 
standardized output of Uizard, there is very limited randomness in output. Several designers 
are wary of being too affected by the generated styles. As discussed above delinking and 
standardizing are leading to the possibility of component-based design, much like was the 
case in the second industrial revolution. By automating the implementation of styling based 
on style guides, Uizard offers an opportunity to make use of these components, but also 
raises the question of commoditization of design. Commoditization would further remove 
tasks from the designer and increases the risk of losing creativity. This phenomenon has 
been addressed by Keynes (1930) and was expressed by Franziska in her statement: “it's 

really like one screen at a time where you miss like kind of the holistic overview” (I_08).


In conclusion, comparing the results of our analysis to the current literature, shows that we 
are most closely aligned with the view of automation brought on by Frey and Osbourne 
(2013), who introduces the concept of bottlenecks. Bottlenecks is the term covering tasks, 
which are argued to be immune to automation. Before we can answer whether our findings 
coincide with this finding, we analyze how automation changes translation work at a 
process level. We look in existing literature, but find that there is a research gap in 
understanding of automation at a process level. Current literature bases its understanding of 
jobs from a job description, while we do observations. This leads to different conclusions, 
and most likely causes previous literature to overestimate the share of creativity in jobs. 
Next, we look at how the translation process changes and conclude that the current 
development to some extent is comparable to the second industrial revolution. 


We then return to looking at creativity and try to define it from an automation and a creativity 
perspective. We find that it is only possible to use the definition of the automation 
researchers to identify things that are not creative, as it is anything that became automated. 
We finish by discussing the implications of automation on creativity and creative work, a 
discussion we continue in the next section.


5.2. Impact of Automation on Translation Work 
While the previous section explores our contribution to the academic literature, the following 
section will provide the fundamental answer to our research question of ‘how automation 

changes creative work’. This is presented through our theory of Automated Translation 
Work, with its three main processes Delinking, Standardizing, and Reconfiguring.


The introduction of new automation technology into the design process requires the 
adaption of the designer, as the automation tool requires inputs within a specific range. As 
outlined in our analysis, the current wireframing process varies a lot between the different 
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designers and depends heavily on their skills and their background. However, in contrast to 
the current process where some designers draw wireframes in very high fidelity which 
requires a good understanding and already involves a lot of creative decision making, the 
wireframes required for Uizard, on the contrary, are simple hand-drawings that require little 
to no skill. Something that Patricia described as very different to her current process “cause 
I would never (…) do something like this, like normally, because I'm doing more detail. I 

already (…) have an idea” (I_02). However, talking to designers from agencies it became 
clear that their process was much closer to what Uizard needs as input, as they are 
following a more standardized process and just want to establish the first UX design in their 
wireframes. Thus, for many designers this would mean that they would need to lower their 
fidelity level during the wireframing process. Therefore, we argue that there is no skill barrier 
for a designer to make use of the technology and it instead requires a change within the 
current work process, or as Alice said: “it’s very much about changing your practices” (I_04). 
However, she also added: “which is like people are not that, it’s really difficult to change 

people’s behavior” (Ibid.). Hence, the adaptation of Uizard is not depending on the skill level 
of the designer but solely on the organizational structure to change and the willingness to 
adapt to the new process. This has also been discussed in previous literature and as 
pointed out by Brynjolfsson and McAfee (2014) can sometimes take many years to come 
into full effect, as the technological invention and the adaptation seem to follow in 
asynchronous cycles.


One interesting observation we made regarding the adaptation of Uizard was closely linked 
to the initial skepticism that many of the designers expressed. Based on the unfamiliar 
output of Uizard, which was described by most designers as a point they currently never 
reach as they either prototype in higher or lower fidelity. Following their interaction with 
Uizard, some expressed that they did not see the usability of the tool as such. Ida 
mentioned that “this one [conversion] doesn't really give me yet what I need to give to the 
developers” (I_03), Robert argued “I wouldn't like show this to a client” (I_01) and Alice adds 
“so let's strip it down to like bare minimum” (I_04). This indicates that the new output is 
perceived as a more significant challenge to the designer’s workflow, than the productivity 
increase that is gained. However, while in the beginning many of our interviewees 
questioned whether the tool would help them or not, it became evident that it often only 
required the discovery of one single feature to turn their mood around. While being reserved 
during the initial test, Alice expressed the following when she found out about the possibility 
to create a style guide beforehand and convert the wireframe with the styling already 
applied: “oh wow, that is actually really great because then you will do all this over here 
already and then (…) you will have already like quite high fidelity stuff when you upload 
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wireframes” (I_04). This drastic mood change and the change in the value proposition for 
Alice based on a single feature further suggests that given there is no skill limitation, it is 
highly likely that designers would use Uizard in their everyday workflow. Alternatively, as 
described to us “I would say (…) it’s just a matter of like getting used to it but in the long run 
I think it would improve it [the design process], definitely” (I_04).


When we examine the findings, it is apparent that the barriers to adoption of Uizard are 
shallow, which implies that the main challenge is an aversion to change. In combination with 
our findings from existing literature, this suggests that if the efficiency gains are significant 
enough, there will be an original adaptation of the automation technology as it makes the 
individual more productive. However, while historically the adaptation was mainly 
determined by organizational changes as described by Taylor and Ford (Bright, 1958), our 
findings lead us to suggest that digital automation technology might positively affect the 
adaption because of the initial productivity effect it provides for the individual and the 
customizability to slightly adapt to the designer's workflow. Being able to adjust to the 
current design flow and therefore requiring less adaptation by the designer.


Once introduced, our theory of Automated Translation Work explains how the process of 
delinking begins to separate creative and non-creative tasks, automating the latter and 
therefore replacing manual tasks through algorithms. This results in the removal of many of 
the non-creative tasks inherent in the creative process, such as placement and styling. 
Delinking describes how these processes are separated into their creative and non-creative 
micro task, which allows to automated them, by extracting the creativity. This process 
seems to be generally accepted and recognized as something positive, as it saves the 
designer a lot of time. Robert explained “I mean of course, this would only be there if I made 
it” (I_01), indicating that the automation tools saved him some valuable time by linking up 

components to the style guide, something that Patricia described as “yeah, I mean, it’s just 
annoying, really” (I_02). Removing the requirement to create all the elements from scratch or 
import them from an external design library, shows that delinking and the following 
automation frees up time for the designer as it eliminates menial tasks which are often time-
consuming. Something that Patricia expressed as “I think I would want it to go as quickly as 

possible from my taking a picture of it to having it as a sketch file” (I_02) while Ida mentioned 
“that would save me time, actually. Because really right now, like (…) when I'm going in 
through it [external library] and even though we're searching through this normally, the 

sketch file is like, huge. I mean that has every element in iOS, down to like the little radio 
buttons and all that kind of stuff” (I_03).
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As a by product of delinking and the drastic time efficiency that the designer gains from 
letting the automation tool perform all the supportive tasks, the process becomes also more 
modularized, with more structured and clearly defined stages within the remaining process. 
This can be observed through the concept of standardizing, which is closely linked to 
delinking and describes the newly introduced standard at both the input and output level of 
the automation tool which increases the degree of standardization throughout the design 
process. On an input level, this new requirement starts to drive convergence between 
different designers workflows, something that lowers the requirements to perform it, while 
further enhancing the likelihood of adaptation. However, on the output level, the creation of 
a standard presents a new challenge for the designers. Jumping from low fidelity to 
something that already has some placement and styling applied, creates new challenges for 
creative work, as it presents the designer with a currently unfamiliar step in the design 
process. This new output creates three distinct challenges to the creative process; 1) the 
reduction of random creation, 2) the risk of uncritical acceptance and lastly 3) the loss of 
context from the design process.


First, the newly created standardized output reduces the chance of random discovery, as 
the designer no longer creates all the elements by hand. This phenomenon has previously 
been addressed by Bawden (1986), and in line with our definition of creative work, is in 
conflict with the trial and error characteristic embedded in creative work. Alice expressed 
that she felt the new output had a negative effect on her creativity as she mentioned: “I feel 
like there's less creativity because i don't have (…) a blank canvas in front of me (…) for 
example i get influenced by okay there's like a button there is the, like the spacing between 

the letters up on the text is like already It's increased and then i might leave it 
increased” (I_04). Secondly and closely linked to the first challenge, the likelihood of being 
satisfied by the generated design, as described by Bonnardel and Zenasi (2000), increases 
the chance that the designer will simply accept the suggestion, no longer challenging the 
norm. This has been described by some of our interviewees, as Robert said: “and then 
you're not going to do anything about it” (I_01). Being confronted with these first two 
challenges, all interviewees expressed that hey felt comfortable with working around this, 
arguing that “if you're aware of that, and you remember that, okay, this is a great start“ (I_01; 
I_04). While the first and second challenge are closely linked the third represents a new 
phenomenon and suggest that the design process contains invisible creative tasks, which 
are being affected by the process of Delinking.


Often addressed during our interviews, constraints seem to play a vital role in the design 
process, as on the one hand they define the context in which the designer is working and at 
the same time define the boundaries of his creativity. Being confronted with something they 
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did not create themselves made all designers raise concerns about the creative constraints 
that are embedded in it. To our surprise, the sudden conversion through Uizard seemed to 
affect the designer more than if she used an external library with predefined components, 
something that at first glance seem identical. Therefore, our observation suggests that the 
designers go through different stages when using standardized elements to compose a 
prototype, then if their wireframe gets converted into a digital representation automatically. 
This observation goes against the designers' general attitude that the conversion is merely 
repetitive and non-creative and suggests that there are creative steps that are necessary for 
the designer to construct the bigger picture. From the definition of creative work this 
suggests that the delinking and removal of non-creative tasks has a negative effect on the 
creativity of the designer.


This observation leads us to the conclusion that delinking presents an inherent limitation to 
creative work, as it separates tasks that were previously interconnected and removes some 
of the non-creative tasks. As the removal of non-creative tasks leads to the creative 
constraint described by the designers, this implies that there is some aspect of non-creative 
work in the context of translation work that affects the creativity of the designer. In the light 
of the current literature and the many scholars that debate about how many jobs will be 
replaced by AI, from our perspective the question changes and should ask what happens to 
the remaining ones? If Arntz et al. (2013) predict that 9% of jobs will be fully automatable, 
this implies that 91% will still exist. However, while digital designers will be likely one of the 
remaining occupations according to theory, we can still see a strong effect of automation on 
the translation work from a task level and hence ask the question of how the quality of these 
jobs will be impacted through the use of automation technology?


Our observations show that the delinking and standardizing effect of automation has a 
visible impact on the design process, it becomes evident from our analysis that most 
designers believe they can develop ‘coping mechanisms’. While they either arguing that the 
sole awareness of the constraint would be sufficient (I_01), for most the creation of a style 
guide, either before or after the conversion seems like a viable solution to the 
aforementioned constraints. This finding suggests that the (re)clustering of creative tasks 
outside the main design process may provide a solution to the negative impact introduced 
through delinking. By combining the creative tasks in one place, it allows the designer to 
focus all her creativity on the creation of the components design, meaning that she will only 
have to apply it once the conversion is completed. From here the designer can continue her 
typical workflow, by making adjustments to the design in context to the other elements on 
the screen. From our observations, it remains unclear whether the changed context of 
creating a style guide as external tasks has any effect on the quality of the creative work. 
From literature we can argue that the context plays a vital role in our understanding of 
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creativity and that the context plays a vital role as the designer needs to create something 
within specific boundaries, however, through changing the time and place of the creation of 
a style guide this could have an impact on the designers creativity.


When it comes to the remaining work after the introduction of automation, it becomes clear 
that the role of the designer in many ways shifts, from having the primary responsibility 
throughout the design process towards being responsible for augmenting the automation 
tool and making adjustments to the output. During our observations, we realized how the 
role of the designer changed from the creator of the initial translation from wireframe to 
digital, towards controlling the tool and reviewing the result. This finding is well reflected in 
the thoughts of Robert and expressed in his statement once he reviewed the conversion 
output: “Now we have the images here [compares the wireframe with the conversion output]. 
And yeah, it looks like it gets the correct idea. And of course there are some things that 

aren’t completely aligned which I will have to fix” (I_01). Moreover, starting from the output 
produced by Uizard, the same designer expressed that all he would need to do to complete 
the prototype was “to apply the styling, the branding” (Ibid.).


This new role of supervising parts of the design process is not limited to the observation of 
the automation tool. As discussed in the analysis, reconfiguring leads to the transfer in 
ownership, as it lowers the required skill to participate in parts of the design process and 
thereby allows the designer to impose his skills on someone else. While not discussed in the 
context of translation work, this phenomenon could be observed during the second 
industrial revolution, where modularization similar to delinking led to a ‘deskilling’ effect and 
allowed low-skilled workers to perform the work that was previously reserved for craftsmen.


This uncovers that delinking leads to the separation of non-creative and creative tasks, 
which afflicts a noticeable effect on the creative process. However, through the process of 
reconfiguring, the creative tasks can be extracted and (re)clustered and suggest to help the 
designer to overcome the imposed constraints. As a result, we can say that creative work 
becomes more condensed and the designer becomes more focused on being creative 
during these clustered tasks. On the contrary, however, we can see that the main design 
process becomes much more standardized and modular and the designer begins to take on 
a supervisor role, reviewing the automation tool and adjusting the output to fit the desired 
state, rather than creating. We see that her role of a supervisor gets extended beyond the 
automation tool when other people start to participate in the design process, and she 
empowers them with her skills.
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5.3.The Future of Creative Work 
While the previous sections outlined how our theory contributes to the existing literature and 
how the design work is being changed as described by our theory and the core processes 
of Delinking, Standardizing, and Reconfiguring, this section is focused on going beyond 
by making suggestions for further research and discussing how the future of work might 
look. Considering the predictive nature of the debate and acknowledging the difficulties of 
discussing a future that is still unclear, the following section is an attempt of the authors to 
discuss the implications of this GT on the future of creative work and how it changes. 


Throughout this chapter, we have discussed based on the previous literature and our 
grounded theory, how automation affects creative work. Based on literature, web designers 
would be seen as immune to automation, as their job description involves mainly creative 
tasks. However, as our theory of Automated Translation Work demonstrated, the design 
process is heavily influenced by the introduction of automation. Hence, the binary 
classification of jobs seems insufficient at best. At the same time, we argue that the claims 
made by Susskind & Susskind (2015), saying that even creative jobs will disappear, are 
mainly based on the assumption that our understanding of the professions will change, 
rather than the idea that we are capable of automating creativity. So what role does 
creativity play in the debate and can we look at it as the last stronghold to automation? 


We find that creative tasks to a certain extent can be automated, but also encounter 
skepticism of the impact of such automation. In line with our thesis and the selected GTM, 
we argue that it is of fundamental importance to consider the context of the work that is 
being affected by automation. Looking at the specific context of translation work, we can 
see that the determining factor for automation is defined as a clear output level. Once 
automation is introduced to the process, automation technology begins to drastically 
increase the modularity within, through delinking and standardizing the individual 
components of the process. This process allows for further automation of other subtasks, 
which implies that our theory of Automated Translation Work has a self-reinforcing 
mechanism as the newly introduced standards represent the precondition for further 
automation. Thereby, our theory explains how creative work is slowly automated from 
within. As we argue that the modularization of tasks allows us to break them into their 
subcomponents until we reach a micro-level where we can define the output, which allows 
the introduction of automation. One example of such is the creation of a new element within 
the design process, where the automation is only possible to a level which is undoubtedly 
much higher than the hand-drawn button; however, the creative part of applying some 
styling to it cannot be automated with the exception of creating a prior style guide. From 
this, the question remains whether there is a difference in the quality of output from an 
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automated process rather than a manual? As we do not study the quality of output, our 
grounded theory cannot answer this question, but instead, we suggest it as an area of 
further study. 


Automating tasks of the design process drastically reduces the time that is needed to go 
from wireframe to high fidelity prototype. This efficiency gain was by all designers perceived 
as a positive effect. However, the modularization that resolves from delinking and 
standardizing changes the role of designer from being a craftsperson, who builds designs, 
to a supervisor of the automation technology. We argue that this represents a need for 
reconfiguring of the design process, to fully exploit the potential of new technology. This 
might not be in the hands of the designer, but rather a management decision at companies 
and agencies. Raising the question of how efficiency gains will affect the designer's work? 
The authors foresee a choice between increased time for creative excellence or increased 
output of the employer. We do however argue that not every employer will make the same 
choice. We discuss among ourselves whether the transformation of the web design industry 
will look like that of other crafts industries transformed by earlier industrial revolutions. If so 
we argue that there will be an increased bottom level, but room for high-end agencies as 
web design becomes a luxury good. If we compare to an industry transformed by former 
industrial revolutions, we can look at the process for creating a chair. The introduction of 
assembly lines increased the quality of cheap chairs, as anyone can afford a designed IKEA 
chair, but still left room for high-end chairs, designed and produced by craftspersons, such 
as the famous Danish designer chairs. But for the low-skilled chair maker, there is no longer 
a market, since he at least has to provide the same quality as Ikea. This raises a final point 
as there is an important difference between Ikea and Uizard, in that there is a near zero 
marginal cost on digital products. This is again not covered by our grounded theory and is 
suggested as an area for further study as it has far-reaching implications for the work of 
designers and the web design industry. 


Concluding we can say that through our theory of Automated Translation Work which is 

informed by the three processes Delinking, Standardizing, and Reconfiguring, we gain a 
better understanding of the processes within automation. This leads us to believe that 
creativity will never be automated but might be removed from some translation work. We 
argue that this would have a profound impact on the work of web designers and cause a 
digital divide as described by Autor et al. (2003), leaving a small group of web designers 
who are highly skilled, while lower-skilled web designers are technologically displaced.
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5.4. Limitations and Reflections 
Throughout the discussion of our grounded theory, several related areas of study arise 
within the automation of translation work, which should be expanded upon to better 
understand the change of creative work brought on by automation. However, in this final 
reflection, we will expand on other topics, which could have been chosen. This thesis could 
have been explored as a study of changing practices within design and how technology 
fosters that change. This thesis could have been about exploring the boundaries of 
automation in design work. This thesis could also have been about the quality of work in the 
design industry, exploring how automation changes the satisfaction of design workers. We 
acknowledge that our thesis does not represent the only reality, and hence is not the only 
truth in line with GTM and our constructivist approach. The theory is developed following 
the quality criteria described by Charmaz (2006) and demonstrates theoretical saturation.


We describe our methodological limitations in section 3.6, hence this section will be 
concerned with other limitations. Firstly, as described previously in this paper there is a 
limitation in only interviewing designers from small agencies and small companies. We argue 
that through our interviews with experts we confirm that the process is similar, but it would 
be ideal for conducting observations in the setting, as we do not believe practices can be 
fully understood through the description. Additionally, it would have been relevant to study 
communications, as we identify a number occurrences of communication being mentioned. 
As a last consideration, we reflect on our choice of GTM as it is known to be an intellectually 
challenging and time-consuming choice of methodology. However as this was the most 
appropriate methodology to explore a research field with no previous literature, we stand by 
our choice of GTM. Reflecting on the implications we see that an open time limited would 
have benefited the study, and would allow future studies to include some of the topics 
mentioned in this section and the discussion as areas of study for future researchers.


6. Conclusion 
In conclusion, this thesis demonstrates that automated translation work can be described 
by three distinct processes; 1) Delinking - the separation of tasks based on creativity, 2) 
Standardizing - aligning processes of web designers through standardizing of input and 
output of automation technology, 3) Reconfiguring - restructuring of tasks by creating new 
clusters and the change in skills required to participate in tasks. This was demonstrated 
through studying changes in tasks before and after the introduction of automation 
technology. In the end demonstrating how creative work is changed through automation.
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Because we study an area which has not been described in previous literature, but rather is 
resting between automation- and creative research, understood through a practice 
perspective, we include several topics in the development of the theory. The topic has 
become highly relevant in the past decade as the field of artificial intelligence is developing 
to a point that changes the types of work which is conceivable to automate. We look at 
existing literature to understand how technology has changed work in the past, and whether 
we can use that as a predictor for future outcomes. We find that changes in technology have 
continuously developed the characteristics of automatable tasks. Starting with skill-biased 
automation, which argues only low-skilled work can be automated but is discarded as new 
technology develops and brings along digital automation. Digital automation is then 
explained by dividing tasks in a routine-biased manner. This implies that we can only 
automate tasks which include routines, which can either be defined by clear rules or where 
enough data is available for a computer to deduct a ruleset. This theory was rejected with 
advancements in artificial intelligence, as computers became able to automate even non-
routine tasks, such as driving. Finally, the literature defines non-automatable tasks through a 
set of bottlenecks; Social-, soft and creative skills. However, we find there is no clear 
definition of creativity, encouraging us to look in the field of creativity research. Within 
creativity, we find a definition based on context, but as neither of these fields study 
automation at a practice level, we justify the use of grounded theory method. 


We then develop our methodological approach further by defining an epistemology and 
ontology, a theoretical perspective and specify our methods of data collection and analysis. 
We approach the research from a constructivist pragmatist research philosophy. In line with 
GTM, and the process of ongoing development of theory we follow and abductive logic. Our 
research strategy explains how we apply GTM from a constructivist perspective following a 
relational ontology. We then expand on our sampling strategy and how we collect data and 
ensure that we reach theoretical saturation. Next, we explain how we collect data, and our 
method of analysis, starting by gaining an understanding of the process, which leads to our 
core category of Automated Translation Work, through open, axial and selective coding — 
followed by an additional coding process, we identify our three core concepts in the 
analysis; Delinking, Standardizing, and Reconfiguring. Finally, we address ethical 
consideration and limitations, and how we ensure credibility, resonance, usability, and 
originality through our methods for sampling, data collection, coding, and description. 


Our analysis starts out with a thorough description of the process and context in which we 
conduct our study of Automated Translation Work. Following this outline, we analyze the 
changes to the design process once we introduce automation. We then expand on how 
delinking of tasks occur causing previously entangled tasks to be separated and more 
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clearly defined. How the introduction of automation technology has a standardizing effect 
on processes throughout the design process, with a focus on the alignment of process 
across designers, based on a standardized input and output. Finally, we uncover the 
concept of reconfiguring, which describes how designers restructure their process to form 
new clusters of tasks, and how a change in the skills required to participate allows other 
parties to be part of processes that they could previously not participate in. We describe 
how automation changes creative work at a process level through these three concepts. 


Based on our findings we discuss the implications of our research on three levels. Initially 
we discuss how our grounded theory pertains to current literature and what implications it 
has. We discuss the merit of literature's assumptions about automatable tasks and whether 
they are confirmed in our theory. We then discuss how our research compares to theories 
about automation and the changed understanding that arrives from looking at practices, 
and finally, the implications for creativity as the design process is delinked, standardized 
and reconfigured. Then we discuss the implication for designers work, with a focus on 
creativity and tasks, arguing that even though creative tasks are not automated, automation 
still affects creativity. Finally, we discuss the wider implications for the design industry based 
on our findings in our analysis and our discussion. We argue that the current literature 
inadequately describes how automation of creative work actually happens. We find that 
tasks that appear creative can be broken down into micro-task, enabling partial automation 
of creative processes. 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Appendix 
Name Type Description Date collected

L_01 Lecture Initial contact with Uizard 16/07/2018

M_01 Meeting First meeting with Uizard 15/10/2018

S_01 Survey Beta-tester survey conducted by Uizard 30/12/2018

FN_01 Observation After looking at the survey and how it 
influenced our decision on changing from 
pure observation to experiment

03/02/2019

M_02 Meeting Second meeting with Uizard 04/02/2019

S_02 Survey Design Tools Survey 2018 04/02/2019

E_01 Experiment Design Experiment by Uizard 11/02/2019

FN_02 Focus Group Focus Group at CPHUX and how we 
decided to change to interviews with 
experiment instead

22/02/2019

FN_03 Observation What did we observe during the focus 
group? The detail for design

22/02/2019

I_01 Interview Interview with designer, Alias: Robert 26/02/2019

FN_04 Observation Interview observations. 26/02/2019

I_02 Interview Interview with Designer, Alias: Patricia 27/02/2019

FN_05 Observation Interview observations. 27/02/2019

I_03 Interview Interview with Designer, Alias: Ida 01/03/2019

FN_06 Observation Interview observations. 01/03/2019

I_04 Interview Interview with Designer, Alias: Alice 21/03/2019

FN_07 Observation Interview observations. 21/03/2019

FN_08 Observation Coding Field Notes. What did we learn 
from our initial round of coding?

23/03/2019

I_05 Interview Interview with Uizard: Alias: Frederik 04/04/2019

I_06 Interview Interview with Uizard, Alias: Arya 05/04/2019

I_07 Interview Interview with Uizard, Alias: Jeff 06/04/2019

FN_09 Observation What did we learn from the Interviews with 
Uizard?

06/04/2019

I_08 Interview Interview with Designer: Alias Franziska 16/04/2019

Appendix 1 - Data Collection Schedule
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FN_04 After skimming over the instructions and making himself familiar with the 
experiment, he opens his Adobe XD and selects a default iPhone 7 screen template [He 
is following a simple routine]. He begins by dragging out a rectangle in the shape of 
the menu bar, placing it precisely at the top section of the screen. He tries a few 
different sizes before he settles for one. Now he drags out a much smaller rectangle and 
places it above the previous element. He quickly drags down and duplicates the 
element two more times [This seems already quite automated. What else is already 

automated by the software?]. He now has a burger menu he explains. He selects all 
three elements and aligns them among each other and on top of the menu bar. He 
explains that he is using a snapping feature to align all the elements [Menial work - he 
is simply snapping the elements to an invisible line]. The software seems to provide 
many automated features. For the profile image, he creates a circle and colours it grey. 
Now he places the circle right on the centre line of the header section. [He is really 

aligning everything very carefully]. He draws another rectangular shape and places it 
as the image on the page. Below he places some lorem Ipsum text, that he generates 
with a right click and selecting a menu option [I’m asking myself what other features 
to automate the initial layout the software has?]. To create the arrow, he explains that 
he uses simple shapes to create them from scratch. Next he uses two rectangles and a 
line, places them above each other, uses some kind of tool to cut out some parts and he 
suddenly has an arrow shaped symbol. [He seems very skilled with this tool. How 

much skill does one need when using this kind of software?]. He selects all the 
elements and duplicates them. He says that it is much faster and that he probably has 
to do that all over again, if he wants to change something later on.


Appendix 2 - Example Field Note
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M: … if you could just like Introduce yourself very quickly and tell us a little bit 
maybe about your position or and what you do here at the Kvalifik? 

R: Yeah. So uhm my name is Riziki and I've finished studying design innovation last year 
and then I started here at Kvalifik in December. So my position is UX and UI design, 
which is what I spent most of my time doing uhm but I also do more just playing 
graphical design stuff right now.


M: Interesting and did you start right after you graduated you started here? 

R: No no I had, I finished in July and I started in December. I spent some of three 
months at a startup incubator where I also worked like in concept development and 
digital design also a bit UX but it was like more broad roles, since it was very early.


M: Can you tell us a little bit here at Kvalifik, how your typical work day is 
structured and how that looks like? 

R: Yeah, so a typical day I work on developing something on the project, so for instance 
right now I'm doing that's mostly graphic design, so I make some concepts depending 
on where I'm in the process and then I send, we send it to the client for review and with 
a couple of comments or suggestions and then in the meantime I will wait for their 
response, I will probably go work on another project so I always have like different 
things I can work on.


M: And how often would you say do you typically start over so how often do you 
start working on a new project or is that something... Do they have like a fixed 
length your projects or something or? 

R: No so it's very uhm, yeah but because we're kind of still working in the startup way, 
which means that we are working very quickly and that means I'll also be, sometimes be 
put on a project which is just like a simple task or a couple of views, then it will be one 
week where I do that, work on that and then my part is done. But I also have larger 
projects and when I started here, I started a large app project, which I'm still working on 
right now.


M: Nice. So does that mean when you when you jump on a project, do you get in 
thrown sometimes just thrown in right into the middle? Or is that typically, like 
would you say, could you describe like a typical workflow of how a project looks 
like? Is there some some common typical process to it?  

R: Yeah, so typically, we started uhm, I get a short brief of course on the client and the 
project. And I also do a bit of researching if I don't know the company, and then then we 
often have like a meeting, a design workshop kind of thing with the client, where I go, 
and some of the project leaders and we yeah, I get to know the clients a bit more and 
what they want to do and what their goals are with this. And then, yeah, my work gets 
started after that. And I start out by doing some initial sketches and maybe structuring 
out like an information architecture of what features they want in it. And then we review 
multiple times during the process and so present the sketches we've made other...


M: So meaning going back and forth to the client? 

R: Yeah, yeah and then of course we increase the fidelity every iteration.

Appendix 3 - Example Interview with Robert
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Understand the person (his job and role in the creation process of a new application) 

1. Could you introduce yourself, which position you hold and a little bit about your experience in the 
industry?


2. Can you describe how a typical workday is structured?


2.1. Probe: How often do you start new projects?


Understand the design process 

3. Can you describe the typical workflow of the design process when developing a new app?


3.1. Probe: could you define clear stages in the process?


3.2. Probe: how would you say are the different processes distributed? Equally? Which one more than 
others?


3.3. Probe: in which phases do you participate as a designer?


Understanding how she works 

4. Please describe the individual steps in depth, based on the things you do?


4.1. Probe: Do you use pen and paper or do you develop ideas digitally? Why?


4.2. Probe: What kind of software tools do you use?


4.3. Probe: Do you typically start from scratch or do you use templates?


4.4. Probe: Who do you interact with? And how (phone, personal, slack)?


The role of creativity 

5. How do you stay creative? From where do you draw creativity?


5.1.  Probe: In which processes would you say creativity is the most important?


5.2.  Probe: What constitutes creativity to you?


5.3.  Probe: what kind of tools or methods do you use to be more creative?


The impact of automation (Observation: Give the Interviewee the task to complete a conversion using 
Uizard and simultaneously describe his thoughts and perception of the software.)


6. Could you explain to us what you are doing right now?


7. How would you usually start with a sketch project? Do you have templates that you start from?


8. Did you miss anything?


9. How does it change your process that you don’t start with a blank sheet in sketch?


10. With a tool like this, do you think there is more, less or the same amount of room for creativity?


11. Would you use such a software in your workflow and if so why?


12. Is there anything else you think we should know or do you have any interesting thoughts left after 
testing the software?

Appendix 4 - Interview Guide Round A
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Categories Concept Description

Translation without 
Automation

Preparing Workspace 
Sub-codes: opening editing software, 
create new artboard, use screen template, 
import external libraries

Describes the task that go into 
preparing the workspace to 
start with the conversion

Creating Elements 
Sub-codes: drag and drop elements, create 
new elements from scratch, choose symbol 
elements or placeholders, link up symbols, 
duplicate elements

Describes the initial way to 
create elements, either from 
scratch or by using external 
libraries, This does not contain 
any styling tasks

Placement 
Sub-codes: aligning content, applying 
sizing, apply spacing, try out different 
combinations of elements

Describes the correction of the 
placed elements, to make sure 
they are adjusted and aligned

Stying 
Sub-codes: apply styling, shading, 
coloration, gradient, font selection, design 
choice, adjustments to styling, adjusting 
standard elements

Describes the styling of all 
elements, choosing color, font 
size etc. Included the creation 
of a style system

Translation with 
Automation

New Tasks 
Sub-codes: take picture, select style guide, 
review output, connect screens, download 
files

Described all newly created 
tasks, that result from using 
Uizard to perform the 
conversion

Post Uizard 
Sub-codes: opening editing software, 
aligning elements, applying sizing, apply 
spacing, apply styling, coloration, gradient, 
try out different combinations, design 
decisions

Describes the editing process 
post-automation, including the 
alignment and styling

Appendix 4 - Full list of Categories and Concepts from initial coding

�78



�79
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