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Speech-to-text technology for global virtual
teams: A SWOT analysis.

Abstract

Virtual team meetings are increasingly supported with advanced technology. This study inves-
tigates the extent to which Al-enabled speech technology can be useful for global virtual teams
(GVT). A survey was conducted in GVTs in 2020 and 2021, when people's lives were primarily
dominated by the pandemic. A transcription software was used to support the collaboration. A
total of 530 survey responses were analyzed using a structured approach- qualitative content
analysis. The data was structured using the SWOT framework that aimed at comprehensively
answering the research question "To what extent is the use of Al-supported speech technology
in GVTs useful?". Al-generated transcripts are helping to overcome language and time zone
barriers in GVT. Yet, they also cause misunderstandings and impact openness of communi-
cation. Further results and implications for GVT are discussed.
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1. Introduction

Real-life meetings, where face-to-face exchanges and lively interactions take place, were dras-
tically reduced, or even eliminated over the last few years. The COVID-19 pandemic forced
employees to work remotely and switch to digital forms of collaboration (Durakovic et al, 2022).

This means that there is still the possibility of sharing know-how and experiences, which is
what good teamwork thrives on. Digital meetings make it easier for people to get together, both
in their private and working lives.

An increasing number of teams are culturally different and spread across geographic borders.
These teams are mostly limited to digital collaboration.

To be able to support GVTs, there are a variety of technologies, including Al-powered technol-
ogies. This study takes a closer look at an Al-enabled speech technology that is applied in
GVTs. In this regard, the research question "To what extent is the use of Al-enabled speech
technology useful in GVTs?" is addressed. Data from 530 members of virtual teams is used
for a SWOT analysis of speech-to-text technology, specifically automated transcription of
meeting recordings. We were investigating whether the use of the speech technology tool is a
facilitator for GVTs, how reliable the technology is in use, and which opportunities and threats
team members anticipate with the future use of speech-to-text technology in GVT.

2. Theoretical foundations and state of research

In recent years, various forms of Al have become ubiquitous in society and business. One area
of Al is natural language processing (NLP), including applications that realize speech recogni-
tion for dictation systems or voice-controlled transcription (Chowdhary, 2020).

The hybrid field of computational linguistics (CL) and its subdomain of NLP have seen rising
interest. They combine the fields of Al and linguistics (Clark et al., 2010). Both fields have long
investigated language processing in human brains and by computers. CL laid the groundwork
NLP by translating rules of human language into code and developing algorithms to process
language in its context (Tsujii, 2021).

In this context, CL helps in the exploitation of information sources, as well as in the overcoming
of language barriers, and represents a facilitation in dealing with machines. For example, CL
can be involved in language teaching or in translating from one language to another
(Shaykhislamov & Makhmudov, 2020).

Particularly since public interest in Large Language Models (LLMs) has skyrocketed, natural
language processing (NLP) has been established as one of the key areas of Al. Vast amounts
of information in the form of news, books or reports recorded in natural language are continu-
ously accessible digitally. Therefore, there is an increasing need to enable computers to re-
trieve and process recorded natural language (Chopra et al., 2013; Nadkarni et al., 2011). NLP
is a field of research that represents and automatically analyzes human languages using the-
oretically motivated computer techniques (Chowdhary, 2020).

Before LLMs, NLP was mostly known for grammar checkers or a conceptual search (Joseph
et al., 2016). NLP is integrated into web and mobile applications, enabling natural interaction
between humans and computers.

Two fields of activities can be distinguished in this interaction: 'Natural Language Understand-
ing' (NLU) and 'Natural Language Generation' (NLG) (Liu et al., 2017). Due to the ambiguity of
language and the multiple perceptions of word or sentence meanings, understanding natural
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language is a particularly difficult task for machines. NLU pursues the task of recognizing and
inferring natural language when it is input. Whereas NLG focuses on computer systems pro-
ducing human speech into an understandable text.

People are often unaware of the power behind understanding what is spoken or written, which
seems so simple and effortless (Tsuijii, 2021). In order to be able to communicate with each
other, language is the primary as well as the most natural form that can be chosen for an
exchange of information. Natural language has countless exceptions to rules, which means
that language cannot be narrowed down to a few elementary rules, as is the case with formal
languages such as programming language. Background information is necessary to infer the
meaning, otherwise the context will be inferred incorrectly. Also, the ambiguity of words is not
helpful for a correct language recognition. Speech recognition means that machines and pro-
grams are capable of recognizing words and phrases in spoken language and, furthermore,
converting them into a format that is readable by machines (Trivedi et al., 2018).

A critical and important factor for speech recognition is the surrounding acoustics, since it
makes an enormous difference whether the speech is recorded via a high-quality microphone
or via a cell phone with a poor connection (Erzin, 2009).

Certain criteria can be distinguished that make the speech recognition process easier and
harder. On the one hand, it is a matter of the speech style. If it is a completely free way of
speaking, special systems that can, for example, break off sentences or make improvements
must be used. In general, free speech is a complication in speech recognition because of its
high complexity. Single words, on the other hand, can be easily recognized by the system. On
the other hand, it is more difficult for machines and programs to perform speech recognition if
a large vocabulary (1,000 words or more) is used. If a smaller vocabulary is used, the words
are recognized more reliably by the machine.

The user group is another distinguishing criterion of speech recognition that includes the per-
sons whose speech is to be recognized. The program can easily adapt to the way a person
speaks. However, the combination of several speakers make speech recognition more difficult
since several individual ways of speaking and conversational overlaps occur (Watanabe et al.,
2020). Automatic speech recognition aims at analyzing and characterizing the speaker identity
in order to extract information (Gaikwad et al., 2010).

Due to the rapid development of information technology and computer hardware and software,
speech recognition technology has become a key technology. Transcription, the transfer of
and audio or video recording to a written text, is used for documentation in business and re-
search (Cardon et al., 2021).

However, a lot of information is still lost in the creation of a transcript, since the conversational
situation cannot be reproduced completely. When using transcription systems that cannot rec-
ord non-verbal communication, some behaviors are completely disregarded. Context and con-
versational characteristics such as non-verbal communication are lost (Fleischmann et al.,
2021).

A transcript needs to reproduce the discussion contents as detailed as possible and exactly.
However, this leads in turn to a poor readability of the transcript due to the inclusion of vast
amounts of information. For this reason, transcription rules exist that enable data reduction
through defined guidelines. For a uniform creation of a transcript, the transcription rules specify
how certain linguistic phenomena are to be represented in writing. Transcripts can be differen-
tiated with regard to the degree of their documentation accuracy into summarizing, scientific
and journalistic transcripts.

Summary transcripts are reduced to the most important points of the conversation and repro-
duce them in a meaningful form without reproducing the exact wording. In contrast, the
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scientific transcript offers a higher degree of detail. The entire content of the conversation is
transcribed word for word, including sentence or word breaks. Journalistic transcripts, on the
other hand, reproduce the conversation in a reader-friendly form by smoothing out the collo-
quial language and translating it grammatically into standard language.

Different transcription systems exist, each targeting different areas in social situations (Da-
vidson, 2009). On the one hand, the content-semantic transcript smoothes the colloquial lan-
guage and provides a transcript that resembles written communication. This makes the tran-
script easier to read and thus provides quick access to the content of the conversation. Fur-
thermore, there is the semi-interpretative working transcription, which captures and transcribes
non-verbal communication in addition to verbal communication. Non-verbal behaviors include,
for example, eye contact, body movements, facial expression which will only be possible if
video in addition to audio files are used by the transcription software. Verbal transcription, on
the other hand, records para-verbal communication, such as laughter and pausing.

The semi-interpretative working transcription is a very rich way of transcribing suitable for
catching (intercultural) nuances and transcribing conversations with more than two speakers
since the speaker statements can be mapped synchronously as well as successively. Yet,
most speech-to-text technology focusses solely on the spoken words.

For the successful collaboration of a team, in a virtual working environment, communication
and interaction is very crucial (Cagiltay et al., 2015). The most important factor for virtual team
collaboration is trust, which is built up in particular through communication between the team
members (Duran & Popescu, 2014). Communication problems can arise due to a lack of feed-
back or due to the chosen communication channel. These difficulties in communication occur
more often with people who have different cultures and speak different languages. Therefore,
a speech-to-text technology may particularly aid these types of teams (Fleischmann et al.,
2021). Effective use of communication technology that GVTs employ depends on the team
task and the context (Tenzer & Pudelko, 2016).

3. Methodology

3.1. Survey design and sample characteristics

In this study, we collected data on the use of a speech-to-text tool in GVT, specifically a tran-
scription tool. In order to answer the research question "To what extent is the use of Al-enabled
speech technology useful in GVTs?", students participants of a 7-week global virtual team
project were surveyed. The project runs every year at about 17 universities across the globe.
The data for this research was collected in 2020 and 2021, with a total of 530 students partic-
ipating. Specifically, 177 students were recorded as responding fully to the survey in 2020 and
353 students participated in the 2021 survey. The students were enrolled in the business pro-
gram and had an average age in their early 20s. In 2020, the gender distribution of respondents
was: 46.1% female, 43.7% male, and 0.3% other. In 2021, we recorded 40.7% female, 39.3%
male participants, and 0.2% other.

Teams consisting of four to six students worked together on a real company project. The team
members were distributed globally and worked together virtually. As a result, there was no
face-to-face meeting at any time.

The GVT had a structured transcription activity where they were asked to use the Al-enabled
speech-to text tool in one of their team meetings and to share and review the transcript with
the team after the meeting. The very short survey was open for one week after the activity.
The first question, "How accurate was the meeting transcript?" was aimed at respondents’
satisfaction with the extent to which the transcript produced by the transcription software was
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perceived as accurate. It was measured on a numerical rating scale from 0 (completely dissat-
isfied) to 5 (very satisfied). Next, participants replied to three open-ended questions. The ques-
tions were about the aspects under which the accuracy of the transcript was decreased and
whether using this technology would be helpful, especially if used regularly. We also asked
about any concerns that respondents might have. The exact questions were: "What aspects
of the meeting transcript were not accurate?", "Do you think this type of meeting tool would be
useful if you used it regularly? How might this meeting tool be useful?" and "Do you have any
concerns about using this type of meeting tool?".

3.2. Qualitative content analysis

In this study, we collected data on the use of a speech-to-text tool in GVT, specifically a tran-
scription tool. A qualitative content analysis was carried out to map and cluster data using the
SWOT framework. Specifically, the process model of inductive category formation was used
for the data analysis (Mayring, 2016). The formation of inductive categories is also referred to
as open coding, which is a principle of grounded theory (Glaser & Strauss, 1967). In this re-
search, selected literature is also consulted to enrich the results with existing research in the
field.

The survey results from 2020 and 2021 were first imported into an Excel file. Each individual
guote was given a unique designation (e.g., A1, A2, A3, etc.). Separate tabs were created for
the survey results of each question and each year. The evaluation was carried out sequentially
by first evaluating the year 2020 for each question, and then the year 2021. This two-step
process was designed to be able to catch any systematic differences in responses between
the two year. After no pattern emerged, the years were summarized.

The data evaluation of the open questions was carried out according to the process model of
inductive category formation, which represents the methodological procedure (Mayring, 2016).
The research question "To what extent is the use of Al-supported speech technology in GVTs
useful?" was answered by analyzing the strengths, weaknesses, opportunities, and threats.
The data material was coded for each table sheet using the Grounded Theory Methodology
(GTM) developed by Glaser and Strauss (1967). Through GTM, object-related theories were
formed based on the data, which were thus inductive. The data material was analyzed line by
line and the 'open coding' according to GTM could be applied. When a suitable quote was
discovered for the first time, a category was formed, whose name briefly and comprehensively
describes the content. In the further course of the analysis suitable data material could be
assigned to already existing categories. Likewise, new categories were inductively formed from
the data material if the data material could not be assigned to the already existing classifica-
tions. The assignment of the individual data records to the category designation was done by
color marking the cells. Each category was given its own color.

When the material throughput was about 40 %, a review of the already formed category system
took place. This made it possible to avoid content overlaps and generalizing categories, which
resulted in a more precise segmentation.

The data material of the formed categories was checked again for their category definition.
The qualitative content analysis (Mayring, 2016) enabled a clear classification of the research
results in the SWOT framework.



4. Research results

Generally, survey participants tended to be satisfied with the accuracy of the meeting tran-
script. 73% were at least somehow satisfied with transcript accuracy. Yet only 17% were very
completely satisfied and 16% were even completely dissatisfied.

Open-ended comments offer more detailed insights into the strengths, weaknesses, opportu-
nities, and threats that are perceived with the Al-enabled speech-to-text technology (refer to
figure 1 for a summary).

4.1. Strengths of speech to text technology in GVTs

One major strength of speech-to-text technology for GVTs is the variety of possible uses. Par-
ticipants found the use of transcription software helpful for important meetings ("If there is a
very important meeting, where all small details mean a lot" (B59)), in short meetings ("It could
be useful but mostly for short encounters" (B43)) as well as in long meetings ("It would be
better if you leave a long conversation as text" (B77)). In addition, its use in conferences spe-
cifically was deemed viable by one of the respondents: "It could be useful in conferences that
needed to be referenced." (B176). Also, the use of transcription software in interviews "This
would be useful when interviewing people for a paper." (B42) and online meetings "It could be
useful for online meetings where not everyone speaks the same language." (B62) is consid-
ered helpful. In addition, participants suggested that the technology "could be useful for pro-
fessors recording lectures" (B112) and presentations: "would be best used in a set-stage
presentation where the pacing is scripted" (B111).

The user perception when operating the tool represents the second category (Figure 1). In
general, the transcript is perceived as easy to read and to be interpreted, as one team member
stated: "each group members were able to read and understand the transcript" (A35). Good
recording takes place through clear pronunciation of the speakers, which one of the interview-
ees expressed by saying "If one person spoke clearly for a few seconds, it would pick it up
well." (A12).

In addition, the use of the speech technology tool can strengthen feam collaboration, as one
team member described, for example, "Allows us to communicate effectively and collabora-
tively. Each member can engage evenly while others listen and take their own perspectives as
meetings continue." (B3).

Finally, the technology turns out to be helpful for overcoming language barriers: "It can be
useful for students that have a language barrier." (B84).

Another strength is the generation of minutes that capture the talking points of the meeting.
The minute taker uses the transcript to produce detailed minutes; "It allows for members to go
back and check over their notes for the meeting minutes." (B153). The transcript is also used
as an aid in maintaining a chronological order of the meeting: "it helps the group members
follow the chronological order" (B126) and creates a meeting structure "it helps set up a good
meeting structure [...] can help lead us to well-constructed conversations." (B82).

Similarly, the transcript serves team members as a supplement to their personal notes that
one of the respondents stated as follows "it makes the task of taking notes much easier"
(B217). As indicated from the survey results, the attention of the meeting participants can be
focused on sharing information "this type of meeting tool [...] be [...] useful, since it means the
group can forego a notetaker, thus allowing everyone to participate with their full attention"
(B130).



Strenghts Weaknesses

e Variety of applications * Operating difficulties

¢ Positive user perception * Transcription quality

e Recording accuracy and readability * Pronunciation and language of the user
* Strengthening of collaboration and communication * Speaker identification

* Meeting minutes and transcript * Readability of transcript

* Flexible use * Technical recording difficulties

* Absence of team members

Opportunities Threats

* Familiarity with technology * Falsification of statements due to manual changes

» Reduction of language barriers * Incorrect assignment of the speaker statements

* Accessibility of call content ¢ Misunderstandings due to incorrect transcription or

* Reduction and clarification of misunderstandings interpretation of the transcript

* Tool for evaluating work ¢ Insensitive to non-native speakers

* Further development of Al -assisted speech ¢ Less active participation in team collaboration
technology ¢ Distraction and stress among team members

* Integration of existing applications * Little confidence in recording technology

* Change in speaking style of team members
¢ Data Privacy

Figure 1. SWOT analysis of speech-to-text technology in GVT.

One participant stated that the transcript is useful for brainstorming, idea generation and strat-
egy development. "The transcript could be used for forming ideas." (B108).

Also, it is worth mentioning that misunderstandings can be cleared up more easily by checking
the content of the conversation using the transcript and communication becomes more effec-
tive "It may help avoid misunderstanding and increase communication efficiency." (B133).
Using the technology and thus communicating independent of place and time is another ad-
vantage: "It is an easier way to communicate despite location and time barriers." (B11).

Finally, one frequently mentioned benefit of automated meeting transcripts was the absence
of a meeting member in the meeting (see Figure 1): "This meeting tool can be very useful for
someone who was not present, or to look back on after the meeting for specific words said or
topics." (B304). It was described that absent team members can catch up on the discussed
meeting contents by means of the transcript. In addition, the content of the meeting can be
easily understood by reading the transcript: "It is [...] helpful for people who were absent or for
reviewing past discussions" (B312), and can be used as a reference at any time: "[it's] useful
for the persons who were absent during the meeting and for the persons who were there to
remind themselves of what was said" (B179).

The described categories of strengths were emerging from systematic content analysis. These
findings have been placed in a common category system (Figure 1).

4.2. Weaknesses of Al-enabled speech technology in GVTs

When using the transcription software in virtual teams whose members are globally distributed,
not only strengths but also a number of weaknesses emerged. Figure 1 also provides a sum-
mary of identified weaknesses.

Difficulties in use and operation are mentioned as a major weakness. Some respondents per-
ceived the setup of the transcription software on the computer as a complicated and time-
consuming process. "Having it set up was definitely super difficult, my team wasted a good
amount of meeting time just trying to figure it out." (C193). This is particularly relevant when
using the tool for the first time: "I am not very tech savvy so | struggle making sure | am using
it right or running the program right." (C210) and "we still don't really know how to use it well"
(C205). In addition, navigating and using the transcription software is cumbersome: "This [...]
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tool was difficult to navigate and use since we couldn't find a way for everyone to see the
transcript live and share our screen at the same time." (C208).

Another weakness is the quality of the transcription. First and foremost, a lack of accuracy in
the actual wording can be noted. For example, one team member reported that "the transcrip-
tion is not accurate which makes it less useful for the group" (C264). The accuracy of the
transcribed conversation content is impaired by omissions of individual words as well as parts
of sentences. This was evident from the statements "It didn't catch every single word from the
conversation." (A69) and "sentences were not transcribed fully or correctly" (A59). Likewise,
words that were never used in the conversation are added in the transcribed conversational
dialogue: "There was a [...] amount of words that were replaced with different words that were
not said." (A188). In addition, words are often confused with similar sounding words :"Some
linking words were wrong and other words were not understood and replaced by words with
close pronunciation." (A112). Furthermore, the interviewees noted that the transcription soft-
ware had difficulty in correctly capturing filler words, brand names, location names, and per-
sonal names "Some parts of the sentence were inaccurately transcribed including [...] names
and brands" (A129), as well as culturally specific expressions "Some phrases that are culturally
specific were not recorded accurately." (A132). Furthermore, grammar, punctuation, and
spelling posed obstacles: "There were some grammar mistakes from time to time" (A197),
"Punctuation and spelling were the only parts of the transcript that were not completely accu-
rate, which made it hard to understand what was being said at some points" (A104).

Consequently, one of the students expressed concern that these inaccuracies in the transcrip-
tion could lead to misinterpretations: "The inaccuracy of the text could lead to misinterpreta-
tions of what was actually said." (C332).

Another weakness of the transcription software is evident in the pronunciation, language, and
para-verbal communication, i.e., style of speaking, which represents an additional category:
"The wording can be off if the speaker has a thicker accent or speaks hastily." (A274). If some-
one speaks too fast this may lead to transcribing incorrectly. Particularly with accents, the
transcript has trouble accurately capturing the wording "The accuracy of the transcript varies
with the accent of the speaker." (A272). Inaccuracies also occur with slow "If the speaker is
slowing his/her talking pace, the meeting transcript would appear incorrect words." (A231) or
quiet "At times, when others spoke quietly it didn't get what they said either." (A237) pronunci-
ation by team members. Ultimately, the technology also has difficulty "when words were mum-
bled" (A287) to transcribe correctly.

Another weakness is speaker identification. The Al-enabled speech technology has a hard
time distinguishing the speakers in the team "Had a hard time distinguishing between speak-
ers" (A299). It also cannot properly assign speakers when speaking at the same time "If several
people spoke at the same time, [it] put this all to one 'Speaker' and wasn't able to differentiate
the people." (A302). "When several people talked at the same time, the program got confused."
(A363). This research took place in a virtual team environment. Speaker identification becomes
even more difficult for in-person or hybrid team meetings.

Further, the transcript is perceived as confusing and difficult to read: "the transcript is not [...]
user friendly and looks like lines of code. It would be [...] easier to read in a word document or
another simpler format." (C194). In particular, long transcripts were perceived as difficult to
keep track of and unstructured, containing many irrelevant talking points, which two of the
participants described: "It captures a lot of [...] little conversations alongside the actual agenda,
which may make the transcript too lengthy and irrelevant” (C371) and "the transcript was con-
fusing & difficult to read concisely" (C385).

Finally, technical difficulties are a concern. Some of the speakers are only captured fragmen-
tarily in the recording: "It didn't capture all of what we said. It only recorded two of the speakers
conversations" (A375) or only one of the speakers is recorded during the recording "The
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transcript only recorded one person's audio and not the rest of the members." (A391). In addi-
tion, when using the transcription software, recording glitches occur in that the record button
does not always work reliably or the recording stops. Specifically, one of the interviewees de-
scribed the situation as "we had to record the whole meeting in video and then upload it to the
program as pressing the button to record it didn't work properly" (C228). A solid network con-
nection and good audio quality also contribute to the quality of the transcription: "The transcript
depends on the wifi strength so if someone had weaker wifi, their audio would cut out and
therefore, the [...] transcription was less accurate" (A435) and "Also, if someone had poor audio
quality, the software had a much more difficult time transcribing what they were saying."
(A434). Ultimately, compatibility issues occur in that the transcription software does not work
properly with some video conferencing tools. This could be inferred from the statements "there
are some compatibility issues" (C225) and "did not work directly with Skype" (C217).

4.3. Opportunities from using Al-enabled speech technology in
GVTs

The use of speech-to-text technology presents some opportunities to GVT, which are also
summarized in Figure 1.

One major opportunity is the possibility to overcome language barriers through the use of tran-
scription software in the team. Regular use of the tool is seen as helpful, as two team members
explained: "I think this would be useful regularly. Even if it is not completely accurate, it had
enough information for me to remember what we talked about in the conversation. Especially
when people are hard to understand due to language barriers and accents, the transcription is
nice because it helps break down that barrier a little bit." (B208) and "It could be useful for
online meeting where not everyone speaks the same language”. (B62). Al-enabled language
technology can help make the content of the conversation accessible to those who are less
fluent in the language or to those with hearing impairments: "This could be helpful for interna-
tional students who aren't fluent in a specific language that the group is speaking and would
benefit from a written transcript of the discussion” (B110). "This could be a [...] handy tool for
anyone who works with the hearing impaired, or for people who want a more exact record of
what was said at a sensitive meeting." (B38).

This statement indicates another opportunity, namely that by recording and transcribing the
conversation with the help of the transcription software, emerging misunderstandings can be
clarified. Thus, the transcript can act as evidence and the recording can eliminate misinterpre-
tations: "I can see how using these types of tools can work well in today's global workspace.
Communicating with colleagues and vendors face to face helps to limit the number of miscon-
ceptions that can come via written communication. Having that conversation recorded also
helps minimize misunderstandings and errors." (B6).

Also, Al-enabled speech technology can be used as a tool to evaluate the work of individuals
on the team. This can shed light on the engagement and performance of individual team mem-
bers: "l can also see this tool being useful for interdepartmental purposes, assessing employee
engagement/ participation, and measuring meeting productivity" (B5). Yet, the automated eval-
uation of work may also be seen as a threat rather than an opportunity as outlined in the next
section.

Another opportunity is to use the produced transcript for further Al-enabled analysis. "It could
be useful especially with the search & tag features, being able to search back into conversa-
tions to find important details you might forget. Also, in the future could become very useful if
it was able to update your calendar with deadlines or commitments (if it heard 'Oh yes | will do
the report by Monday' then it could add that to your schedule/reminders." (B388). This requires
the integration with tools that are already used on a daily basis: "It needs to be integrated into
one of the hundreds of apps that we already use like Skype or Webex." (C409).



4.4. Threats from using Al-enabled speech technology in GVTs

One mentioned risk is the falsification of transcripts by allowing manual changes in the written
transcript. A participant worries "that my words in the transcription could be manually changed
by someone else" (C191). In this context, a false attribution of the speaker's statements is
possible, since the statements of the persons cannot be clearly separated and correctly at-
tributed "(it) didn't say who said what so anything could be blamed on someone because things
aren't accurate and it doesn't have names attached to comments." (C322). One strength of
transcription software is that it can help clarify misunderstandings within the team. However, it
is through an incorrect transcript that the risk of misunderstanding first arises: "It can lead to
some misunderstanding if the transcription isn't accurate." (C319). Here, the correct interpre-
tation, which is only done by reading the transcript, is very risky.

In addition, there is a risk that non-native speakers of the team language may feel disadvan-
taged in their language use, as the Al-supported language technology often recognizes peo-
ple's accents incorrectly or not at all. Participants note that "it could [...] be offensive to some
cultures if the wrong words were mistakenly added in the transcripts." (C242) and "that [...] it
might cause certain biases because it fails to account for cultural differences and speech var-
iations." (C235).

Another fear is the negative impact on teamwork. Active participation and engagement in group
work can be reduced among team members. It is possible that "people [are] not fully engaging
because they think they can access the information later" (C397) and "This tool may allow
users to have a strong dependence and inertia. [...] The convenience of this tool will make
some group members less active in participating in the meeting because, after the meeting,
they can review the content of the meeting" (C400).

Furthermore, the technology poses a risk of distraction: "it serves as a distraction because
none of us like to be recorded" (B396), and causes stress: "It is helpful if you want to go back
and see main discussed points, but otherwise causes side stress" (B394). There is also some
general wariness regarding the recording of meetings: "I am skeptical about any recording
software." (C156). Thus, there is a risk that users will have little trust for Al-enabled speech
technology.

At the same time, the speech style of the people may change from informal to formal. This
situation was stated only by one of the respondents "if | used this with people knowing, it
changes there tone and language from informal to formal" (B10).

In addition, some of the respondents worry about data security. They would be concerned "if
it was used when people didn’t know and was used against them." (C308). This may be the
case if promotion decisions were based on automated evaluation of team member perfor-
mance. Another respondent states: "I have concerns that it pretty much makes security or
privacy nonexistent when it comes to a meeting. Information that may want to be kept private
could be accidentally shared with the wrong parties. Usually what is put in writing is permanent,
this tool makes everything permanent." (C163). Thus, privacy is important so that data cannot
be published or shared.



5. Discussion on the usefulness of Al-enabled speech-to-text tech-
nology

Considering the factors outlined in the previous chapter, the technology can create a transcript
that is useful for GVTs in certain points.

Many challenges in GVTs occur due to language and cultural differences. By transcribing the
content of the conversation, which is performed by speech recognition, language barriers in
the team can be alleviated and the learning of new language can be facilitated. This is espe-
cially helpful in GVTs. The option of replaying and reconstructing conversation content that is
not understood with the help of the transcript can support overcoming language barriers.

Likewise, the transcript can be a relief for the GVT in long meetings during non-working hours
(due to time zone differences), because details can be forgotten. By transcribing, it can be
guaranteed that no information of the conversation is lost. The transcript can be used by indi-
vidual team members to refresh their memory. Further, the team can review and comprehend
discussions of the conversation. By reflecting on the transcript, conflicts can be resolved on a
constructive level. The generated transcript can additionally be used for brainstorming and
enables the team to draw ideas and strategies from the conversation statements afterwards.
The density of information and knowledge is given in GVTs by the many different points of
view, which is very useful in strategy development. In addition, this can enable the team to
make a well-informed decision.

Finally, flexibility in team collaboration can be observed through the use of the language tech-
nology tool. It is often the case that it is not possible for a team member to attend the meeting
due to time differences and geographical dispersion. With the help of the transcript, collabora-
tion can be more flexible and both the absent person in the team and the team members who
attend the meeting benefit. The absent person can independently follow up on the course of
the conversation by means of the transcript. At the same time, the time required by the team
to bring the absent person up to date is minimized.

The use of NLP continues to advance due to the increasingly rapid access to knowledge and
information as well as more sophisticated models and computing capacity. Therefore, Al-ena-
bled speech technology can be applied in many different situations that can support GVTs in
their collaboration, such as in important meetings or interviews. Among other things, the tran-
scription software can relieve the team since all participating persons in the meeting can focus
on the conversation without having to take notes themselves. A large majority of the respond-
ents are satisfied with the existing transcript accuracy, and the software continues to improve.

However, there are also opposing voices, as their expectations regarding the accuracy of the
transcript were not satisfied. Automatically generated transcripts still need to be checked for
accuracy and completeness and certain risks persist.

The actual conversational situation can never be reproduced comprehensively, since most
transcription software does not record non-verbal communication. This makes the develop-
ment of the context more difficult. However, linguistic specifics can be represented in writing
by defined transcription rules. This can help bring the mood of the conversation closer to the
reader because it becomes clearer in which way something was said. However, the use of
transcription rules can make reading the transcript even more complicated. In addition, the
ambiguity of the words challenges the team to interpret the transcript correctly. Therefore, mis-
understandings can often arise in the team.

Such misunderstandings are not only caused by an individual interpretation of the transcript
but can also result from an incorrect transcript. These misunderstandings can be decreased
with continuous feedback cycles in the team. Speech recognition faces the challenge of fully
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capturing the open speech of individual team members who speak simultaneously during con-
versational discussions. Due to the global distribution of team members, there is a large user
base and the vocabulary varies greatly, making speech recognition more difficult. Especially
names of people and brands, and some accents and dialects tend to be poorly transcribed.
For the most part, the GVTs are non-native speakers of the team language. These persons
usually do not have accent-free pronunciation, which is still a hindrance during the use of tran-
scription software.

Simultaneous speech, which often occurs in discourse, leads to an incomplete transcript.
Speech recognition has difficulty identifying the voices of the speakers. Also, speaker state-
ments are often attributed to the wrong person because speakers are not listed by name in the
transcript. Team members can assign the transcribed statements to another person who did
not make the statement, which can lead to additional potential for conflict. In addition, the tran-
script can be changed manually, which results in a manipulation of the speaker's statements,
which can also lead to disputes and ambiguities in the team. It is important to ensure that the
team is able to handle the data in the generated transcript securely. Data protection in partic-
ular is elementary for the team, so that no sensitive information can be released to the public.

In conclusion, GVTs faces the general challenge that team collaboration may be weakened by
the use of transcription software. There can be a reduced engagement and less active partic-
ipation in the discussion, because individual team members feel secure that they can extract
the important information from the transcript afterwards. This in turn does not promote team
cooperation and further conflicts can arise.

6. Conclusion

In summary, Al-enabled speech technology can be very useful for GVTs. The GVTs benefit
from having a transcript of the conversation generated by machine. This helps the team to
consolidate conversation content from which ideas and strategies can be further extracted and
developed. Likewise, due to the cultural and geographical diversity in GVTs, communication is
facilitated by the transcription of the conversation statements, and the digital networking ena-
bles a rapid exchange of information. In this respect, this technology is readily used by GVTs
because it is helpful for collaboration and when communication problems arise.

However, in order to realize a successful use of the tool at all, certain factors have to be con-
sidered by the GVTs when using it. These relate to speech behavior and pronunciation as well
as the ambient acoustics during recording. Among other things, the team must be trained to
be able to safely use the Al-supported speech technology. In addition, GVTs should be edu-
cated in advance on what risks and challenges may arise when using the tool. After all, lan-
guage is very complex, making it difficult to correctly interpret written statements. Misunder-
standings can often occur, weakening team collaboration. Due to the fact that the transcript is
sometimes unreliable and error-prone, it always requires reflection. Nevertheless, conflicts in
the team can be resolved constructively through the differently expressed viewpoints that have
been written down.

Ultimately, due to the low age average of the participants in the study and the controlled setting
of the virtual team project, no generally valid conclusions can be drawn for society as a whole.
However, as this is a qualitative research that explores the different attitudes of the respond-
ents, this research still provides meaningful and valuable results.
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