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ABSTRACT 
To counteract competitive pressure, increasing customer requirements and growing product 
complexity successful distributed collaboration in product development is vital. Companies have to 
face new challenges, such as efficiency losses in communication. To overcome these challenges agile 
working practices, such as agile retrospectives, could be beneficial. The objective of this scientific 
work is to evaluate the benefit of agile working practices on the example of agile retrospectives, for 
the improvement of collaboration in distributed development teams. Based on literature analysis, 
qualitative and quantitative expert interviews following the DRM by Blessing and Chakrabarti, this 
scientific work shows that agile working practices have a high potential to improve distributed 
collaboration. To address this potential, several virtual agile retrospectives are developed and 
conducted within a distributed team at Bosch Engineering GmbH. The evaluation of this approach 
results in a high potential of agile retrospectives indicating an improvement tendency. Especially 
iteratively implemented virtual agile retrospectives have a positive impact on successful distributed 
collaboration. 
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1 INTRODUCTION 

The product development context becomes increasingly uncertain and complex. The need to adapt to 

difficulties, such as growing customer requirements and the increasing need to develop products as 

interacting systems across different domains, is challenging traditional product development (practices) 

(Keating et al. 2003). As a promising answer to these challenges, companies increasingly extend their 

product development activities on a global level with distributed teams working all over the world. The 

global extension results in advantages, such as bringing together various competencies and resources as 

well as reducing development times (Gaul 2001). However, new difficulties arise as a result of the large 

distance across time and space between teams in distributed product development. Delayed 

communication, a wide range of media and tools, coordination problems, and the lack of personal contact 

can lead to conflicts and prevent teams from working together successfully (Larsson et al. 2003). With the 

increasing global extension, companies will have to adapt to this trend and improve their expertise and 

performance regarding distributed collaboration to make distributed product development successful. At 

this moment however it is not clear how companies can address potential improvements to promote 

successful collaboration in globally distributed development teams within their individual development 

context. Agile working practices, which are increasingly applied in product development, can lead to higher 

flexibility, better responsiveness to change and uncertainty, and improve communication in teams (Schmidt 

and Paetzold 2016; Atzberger et al. 2020). Especially agile retrospectives, which are regular meetings to 

inspect and adapt the collaboration and use of methods in the team, can lead to a continuous improvement 

of collaboration. Thus, agile working practices and agile retrospectives, in particular, have to be examined 

as a potential solution to improve the collaboration of globally distributed development teams. 

2 STATE OF RESEARCH 

2.1 Distributed product development 

The idea of the distribution of tasks in organisations dates back many years and is first introduced by 

Taylor and Roesler (1913). Ehrlenspiel (1995)  extends this idea in the context of product development 

by stating the importance of distributed work for successfully accomplishing complex tasks. Further, 

Krause et al. (1996) introduces the importance of communication, coordination, and collaboration as 

three main characteristics of distributed product development and defines distributed product 

development as the collaboration on subtasks in product development. 

With growing globalisation and internationalisation many companies have to face new challenges such 

as new competitors entering the market, fast-growing and changing markets, and increasing customer 

requirements leading to products with growing complexity (Grieb 2008; Kern 2005). To secure their 

competitiveness many companies choose to operate on a global level (Gaul 2001; Larsson et al. 2003; 

Grieb 2008). The global extension provides benefits bringing together a diversity of competencies and 

resources (Larsson et al. 2003). This results in a new emphasis on distributed product development as 

the work on product development activities over different geographically distributed locations 

(Gierhardt 2001; Kern 2005).  

Distributed product development enables the integration of expertise within the company and from 

external cooperation partners into the development process (Kern 2005). Thus, interdisciplinary know-

how that is necessary to develop innovative products can be pooled (Gaul 2001). Besides, further 

opportunities such as the reduction of costs and shorter development times due to considering different 

time zones, local customer proximity, as well as opening up new technologies, can be used 

simultaneously (Gaul 2001). The success of distributed product development depends on different 

factors, such as the ability of team members to build trust and manage conflicts in a team (Hinds and 

Kiesler 2002; Larsson et al. 2003) The results of a study by Seus et al. (2020) focusing on multi-

location project management highlight that communication is key to the success of a distributed 

collaboration. This is supported by Ostergaard and Summers (2009) who state that communication is 

"particularly important when a development team is distributed". Albers et al. (2020) conduct a 

literature-based study that results in the identification of 76 influencing factors that are relevant for the 

success of distributed product development and assign these factors to the three dimensions of 

technology, organisation and people.  

However, temporal, cultural and spatial differences pose new challenges in collaboration (Gaul 2001). 

For instance, time differences or the use of technology platforms that do not work reliably can 
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complicate communication (Larsson et al. 2003). Besides inefficient communication further negative 

effects, such as coordination problems, conflicts due to a lack of personal contact and delayed 

resolution of work issues can arise (Larsson et al. 2003). To achieve successful distributed 

collaboration, it is, therefore, necessary to address these challenges.  

2.2 Agile product development 

Traditional product development is often characterized by planned procedures, such as the stage-gate 

process, which aim to contribute to its effectiveness and efficiency (Cooper 1994). Product requirements 

available at the start and a detailed plan for the whole project are important (Petersen and Wohlin 2010). 

Thus, deviations from the plan are often seen as failure and uncertainties as a vulnerability 

(Abrahamsson 2002). To increase performance, iterations are often reduced through the development 

process (Sommer et al. 2015). Also, the development process can be considered as a problem which is a 

"deviation between the little known actual state and the desired vague target state, linked with the 

partially unknown path from the actual to the target state” as defined by Albers et al. (2005). 

According to Schmidt et al. (2018), the product development context becomes increasingly complex 

and is shaped by uncertainties and change. This makes the application and management of iterations 

vital in the development process (Martinez Leon et al. 2013).  The application of agile working 

practices in development teams can help to counteract these difficulties (Nuhn et al. 2016; Schmidt et 

al. 2018).  

Although originally used in software development, the importance of agile working practices and 

methodologies is thus increasing in physical product development (Goevert et al. 2019).  

By providing increasing flexibility through shorter iterations, agile development can lead to higher 

responsiveness to uncertainties and changes (Nuhn et al. 2016; Schmidt et al. 2018). According to Atzberger 

et al. (2020), agile methodologies can also improve communication, transparency and increase the satisfaction 

of the customers’ needs and are therefore beneficial in product development. Agile retrospectives, which are 

iterative team meetings with the main objective to inspect and adapt the collaboration and methods in a team, 

can help development teams to continuously learn and improve their collaboration (Derby and Larsen 2012). 

Therefore, the application of agile retrospectives could be in particular beneficial for a successful 

collaboration of globally distributed teams in product development.   

In global development, an extension or modification of agile working practices before the application is 

important to support the communication of distributed teams (Hossain et al. 2009). The Agile Systems 

Design (ASD) approach by Albers et al. (2019) serves as a guideline to adapt agile working practices for 

product development processes and therefore can help distributed teams in selecting a suitable procedure 

depending on their individual development situation and the level of uncertainty of the development 

context. A systematic approach developed by Duehr et al. (2019) enables to determine the individual 

development context based on the degree of complexity and planning stability and thus can help 

distributed teams to adapt agile practices according to their situation and need. Thereby, an adaptation of 

agile retrospectives to the individual development context and situation of a team should be considered 

in the context of improving collaboration in distributed development teams. 

3 RESEARCH OBJECTIVE AND METHODOLOGY  

The state of research indicates a potential of agile working practices to improve the collaboration of 

development teams. The application of agile retrospectives indicates a particular potential to improve the 

collaboration of development teams through iterative inspection and adaptation of the collaboration and 

the methods used within the team (Derby and Larsen 2012). Furthermore, the increasing importance of 

collaboration in globally distributed development teams and ensuring its success leads to the core 

objective of this scientific work: Evaluation of the importance and added value of agile working 

practices on the example of agile retrospectives for the improvement of distributed collaboration in 

development teams. For this reason, this scientific work is conducted in cooperation with a distributed 

development team at Bosch Engineering GmbH, which operates in Vehicle Systems Engineering with 

engineers collaborating in various projects over different domains, to address the research objective in a 

real development environment. Based on the research objective, the main hypothesis and three research 

questions to verify the hypothesis are drawn. 

 Hypothesis: The application of agile retrospectives has a positive impact on the collaboration 

within the cooperating distributed development team at Bosch Engineering GmbH.  
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 RQ1: How can the general potential of agile working practices to improve success-relevant 

factors of distributed collaboration be identified at Bosch Engineering GmbH? 

 RQ2: Which practical approach can be developed to address agile retrospectives to improve 

distributed collaboration within the cooperating development team at Bosch Engineering GmbH? 

 RQ3: How does the developed practical approach contribute to the improvement of distributed 

collaboration within the cooperating development team at Bosch Engineering GmbH?   

The approach of Design Research Methodology (DRM) by Blessing and Chakrabarti (2009) is used as 

the framework for this scientific work and consists of the four steps: Research Clarification, Descriptive 

Study I, Prescriptive Study and Descriptive Study II. First, in the Research Clarification, a literature 

analysis is conducted to gain an overview of the state of the art on distributed product development, agile 

working practices, and particularly distributed collaboration of development teams to clarify the research 

need and derive the research objective. In the next step, within the Descriptive Study I, a mixed-methods 

study is conducted to generate empirical data to identify the general potential of agile working practices to 

improve distributed collaboration. This study consists of a quantitative part to get an overview regarding 

how agile working practices can influence distributed collaboration followed by a qualitative expert 

interview to get a deeper understanding of the previously obtained data. In the Prescriptive Study, a 

synthesis of previous findings is used to create a solution approach. To ensure continuous evaluation, the 

developed approach is evaluated regarding its functionality, completeness, and consistency. Finally, in the 

Descriptive Study II, a quantitative study is developed to evaluate the applicability and success of the 

solution approach. This study is conducted with the cooperating development team at Bosch Engineering 

GmbH before and after the implementation of the solution approach to ensure its continuous evaluation and 

to derive opportunities for improvement. 

4 THE POTENTIAL OF AGILE WORKING PRACTICES TO IMPROVE 

DISTRIBUTED COLLABORATION 

To identify the impact of agile working practices on distributed collaboration and answer the first 

research question, a mixed-methods study is conducted company-wide at Bosch Engineering GmbH.  

This study consists of a quantitative part intending to obtain data regarding the influence of agile 

working practices on distributed collaboration in general and is followed by a qualitative expert 

interview with the same participants resulting in qualitative statements for a better understanding of 

the previously obtained data. This study includes 19 participants who are experienced in agile working 

practices and further chosen for this study based on the following criteria: 

 from 13 different departments  

 with different context of working with agile practices, such as working in an agile team as a 

developer, in team coaching, or on the organization development level, 

 with the above-average estimated understanding of agile working practices based on individual 

know-how and experience in this field. 

In the quantitative part of the study, the participants have to assess the influence of agile working practices 

on distributed collaboration, which is represented by preselected factors that are relevant for its success, 

based on their knowledge and experience in this field. For this reason, 15 success-relevant influencing 

factors are chosen from the comprehensive list of success-relevant influencing factors identified through a 

literature-based study by Albers et al. (2020). The pre-selection of success-relevant influencing factors is 

further based on the following criteria: 

 Factors with high relevance for the success of distributed collaboration, assessed by the study of 

Albers et al. (2020) 

 Factors that are presumed to be beneficial through agile working practices based on the results of 

a study by Atzberger et al. (2020) evaluating agile development of physical products 

The 15 following pre-selected success-relevant influencing factors are divided into several dimensions, 

as communication or interpersonal work, for better differentiation: 

 Communication: reliability and frequency of communication 

 Interpersonal work: cross-functional interaction; work culture; relationships between teams/ 

departments  

 Characteristics and skills of the team:  understanding of the objective; awareness for quality of 

work 
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 Knowledge generation and management: existing knowledge about reference products/projects; 

knowledge management 

 Team internal organisation structures: team organisation; team structures at other locations 

 Leadership: leadership styles 

 Process organisation: system-wide use of methods 

 Project organisation: complexity; customer integration 

Further, the influence of agile working practices on each success-relevant factor of distributed 

collaboration is assessed by the participants over the following two values:  

 The direction of the influence, which describes whether the influence on distributed collaboration 

is positive or negative. Possible answers: [no influence (x), negative influence (-1), neutral 

influence (0), positive influence (1), no statement possible (n/a)] 

 The intensity of the influence, which describes how strong the influence is on distributed 

collaboration. Possible answers: [no influence (x), low influence (1), medium influence (2), high 

influence (3), no statement possible (n/a)] 

A combination of both values (direction value multiplied with intensity value) leads to the following 

total influence values: -3 (high negative influence),-2 (medium negative influence),-1 (low negative 

influence),0 (neutral influence/ both negative and positive influence possible),+1 (low positive 

influence),+2 (medium positive influence),+3 (high positive influence). The answers no influence and no 

statement possible are eliminated and not further examined in the evaluation of the results.  

To better illustrate the distribution of the results, in the context of the descriptive study, a boxplot 

diagram is used with the assessed influence value on the y-axis and the success-relevant factors on the 

x-axis. 

Figure 1 illustrates the results of the assessed influence values per success-relevant influencing factor. 

The results are structured in decreasing order by a median from left to right and the numbers in the 

box stand for the median values per influencing factor. Example: For the first success-relevant factor 

communication, the median value for the assessed influence values equals +3. This indicates that at 

least 50% of the participants think that the application of agile working practices has a highly positive 

influence on distributed collaboration and thus could lead to its improvement. 

 

Figure 1. Results distribution (own representation) 

In general, all boxes are located above the influence value of 0, which means that at least 50% of the 

participants assessed the influencing value of agile working practices on each factor with a value 

above 0, which stands for a positive influence. For 5 out of 15 influencing factors even all results 

including outliers are above 0, and median values between 2 and 3 indicating that there is a medium to 

the high positive influence of agile working practices on the following influencing factors: reliability 

and frequency of communication, leadership styles, understanding of the objective, customer 
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integration and work culture. However, 7 out of 15 influencing factors have lower whiskers that are 

located below 0 and for the factors complexity and team structure on other locations even at the lowest 

value of -3. The lower whisker shows, on one hand, the minimum result value that was assessed by the 

participants. On the other hand, the lower whisker also shows that 25% of the results are located 

between the lower whisker and the box. Thus, the results strongly differ between the participants 

regarding some influencing factors, such as collaboration between teams/departments, existing 

knowledge about reference products/projects, team structures at other locations, with long upper and 

lower whiskers. This indicates that the influence of agile working practices on some influencing 

factors is either not clear or depends strongly on the individual knowledge and experience of the 

participants. It should also be noted that results located above 1.5 times the interquartile range are 

represented as outliers in the boxplot diagram, such as the factors leadership styles or team 

organisation indicating that for these factors the majority of results were similar with some 

exceptions. The qualitative statements of the participants resulting from the expert interview help 

interpret the results. Accordingly, the outliers can be explained by the different individual experience 

the participants have with agile working practices and the wide range of different possible impacts of 

the use of agile working practices depending on other general conditions, such as the project type and 

if the collaborating teams, departments, or the customer also work with agile working practices. In 

conclusion, the results show that agile working practices generally have a positive influence on 

distributed collaboration represented through several pre-selected, success-relevant influencing factors 

which provides an argument to confirm the hypothesis of this scientific work. In addition, some 

success-relevant factors, such as the reliability and frequency of communication, leadership styles, and 

work culture can be influenced more positively by agile working practices than others. This is 

confirmed by the qualitative statements of the participants who highlighted the positive effect of agile 

working practices facilitating transparency, good communication channels and many exchanges. 

Besides, three out of nineteen participants stated that especially for the long-term success of 

distributed collaboration at least some personal (on-site) contact or get-together is highly important 

both for the success of agile working practices and distributed collaboration. 

These results lead to the conclusion that there is a high potential of agile working practices to improve 

distributed collaboration. This highlights the need to identify an approach to address the potential of 

agile working practices to improve distributed collaboration and to examine how this approach can be 

applied and evaluated in a real development environment. 

As described before, the state of research regarding agile development indicates a potential of agile 

retrospectives to improve distributed collaboration due to its focus on reflecting and improving 

collaboration in development teams. For these reasons, the agile retrospective is chosen as a base for 

the development of a solution approach as an outcome of the Prescriptive Study to answer the second 

research question. Furthermore, the solution approach is adapted to the individual situation and needs 

of the cooperating development team at Bosch Engineering GmbH.  

To evaluate if the approach functions as intended a checklist with objectives and measures to conduct 

an agile retrospective is developed and applied throughout the development of the solution approach. 

This serves to ensure a continuous evaluation of the approach as a support of the scientific work in the 

context of the DRM methodology (Blessing and Chakrabarti 2009).  

The developed approach consists of two digital agile retrospectives applied twice with a difference of 

two months in the cooperating development team at Bosch Engineering GmbH. Due to the team 

members working from different locations the retrospectives are developed in a virtual format using 

digital tools, such as MS Skype to enhance distributed participation in the retrospective, and MS 

OneNote to document the resulting improvement measures. Both retrospectives focus on the main 

objective to improve the collaboration of the team with different focus topics from general 

collaboration to specific technical exchange formats or team meetings such as virtual coffees. As a 

result of each retrospective, several improvement measures were derived to be implemented in the 

team until the next agile retrospective. As an example, a regular technical exchange was implemented 

to enhance the collaboration on technical topics. In addition, small groups were formed to move 

different improvement measures regarding topics, such as goals, project infights, and competencies in 

the team, forward. 
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5 THE POSITIVE IMPACT OF RETROSPECTIVES ON DISTRIBUTED 

COLLABORATION 

To ensure a continuous evaluation of the developed approach and answer the third research question, a 

quantitative study is conducted with 8 team members before and after the second retrospective to 

include the effect of the retrospective as an iterative meeting. The focus of this study in the context of 

the DRM methodology lies in evaluating the applicability and success of the retrospective to examine 

how good the agile retrospective can be used by the participants and which added value it can provide 

regarding its intended objectives. To better evaluate the success of the retrospective regarding different 

aspects of distributed collaboration which are derived from the success-relevant influencing factors by 

Albers et al. (2020), the success evaluation is extended with the following questions and possible 

answers on a 5-point Likert scale: 

 How is the currently distributed collaboration in your team? [very bad - very good] 

 How is the reliability of current communication in your team? [very low - very high]  

 How often does an exchange take place (frequency)? [too rare - too often] It should be noted 

that the optimal answer is 3: as often, as necessary. 

 How is the quality of the current exchange in the team?  [very bad - very good]  

 How is the trust in the relationship between team members? [not openly/trusting -openly/trusting]  

 How is the common understanding of objectives in the team? [different - uniform]  

 How is the clarity of objectives within the team? [unclear - clear]  

 How is the transparency of information and knowledge in the team? [non-transparent - transparent]   

 How often are information and knowledge shared in the team (frequency)? [too rare, rather too 

rare, as often as necessary, rather too often, too often] It should be noted that the optimal answer is 3: 

as often, as necessary. 

 How is the variety of tools used in the team? [too low - too high] It should be noted that the optimal 

answer is 3 as high, as necessary. 

 How is the reliability of the tools used in the team? [worse than expected - better than expected]  

The results regarding different aspects of distributed collaboration are shown in Figure 2, which 

represents the distribution of results, including a representation of the mean values in numbers and the 

spread of the data over standard deviations shown as whiskers, before and after the retrospective. The 

different answers (from 1 to five) are shown on the y-axis and the different aspects of collaboration 

can be found on the x-axis:  

 

Figure 2. Comparison of distributed collaboration before and after the application of the 
developed approach (own representation) 

These results show that the currently distributed collaboration was rated similar after the retrospective 

compared to before. Other aspects such as the reliability of current communication, the common 

understanding, and clarity of the objectives or the reliability of the tools used in the team, have not 

changed after the application of the retrospectives. Positive effects could be achieved regarding the 
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quality of the team exchange, which increased from a mean value of 3,5 to 3,9, the frequency of 

information and knowledge shared which increased from a mean value of 2,1, which stand for rather to 

rare, to 2,6, which is closer to the optimum of 3 which stands for as often as necessary. Besides, only 

one aspect level of trust in the relationship between team members was assessed as being less good after 

the retrospective compared to before with a mean value shift from 3,4 to 3,0. Regarding the spread of the 

data, the standard deviations are in general higher before compared to after the application of agile 

retrospectives, indicating that the participants had fewer different answers regarding the aspects of their 

collaboration. For these reasons, these results indicate an improvement tendency regarding some aspects 

of distributed collaboration after applying the retrospectives compared to before.  

The results focusing on the general success evaluation show that the majority (88%) of participants 

think that the retrospective has led to an improvement in the distributed collaboration of their team, 

which supports the perceived improvement tendency regarding the evaluation of different aspects of 

distributed collaboration. The majority (63%) of participants perceived the satisfaction with the 

implemented measures, which resulted from the retrospectives, as good. In conclusion, the developed 

approach and thereby agile retrospectives, in general, have a positive impact on distributed collaboration. 

The results of the study regarding the applicability evaluation indicate that all participants agree that the 

feasibility of the developed approach is good. Also, more than 63% of the participants state that the 

retrospective addresses the reflection and improvement of distributed collaboration better than expected, 

which is a good result since they are key aspects of a retrospective and therefore should be addressed 

correctly for its success. In addition, the retrospective has influenced the individual reflection and 

improvement of the distributed collaboration of the participating team in an overall positive way 

according to the majority (63%) of the participants. 

6 DISCUSSION  

The first study regarding the influence of agile working practices on the selected success-relevant 

influencing factors of distributed collaboration resulted in most of the participants assessing a positive 

influence for all influencing factors. This result indicates a high potential of agile working practices to 

improve distributed collaboration in general. However, the results highlight differences regarding 

different influencing factors of distributed collaboration, such as communication or knowledge 

management. This leads to the assumption that not all aspects of distributed collaboration can be 

influenced equally positively by agile working practices. Besides, some outliers were found in the results 

which can be explained by the different individual experience the participants have with agile working 

practices and the wide range of different possible impacts of the use of agile working practices 

depending on other general conditions, such as the project type and if the collaborating teams, 

departments or the customer also work with agile working practices. Furthermore, some influencing 

factors can be influenced more positively by agile working practices, such as the reliability and 

frequency of communication, understanding of the objective in the team, or customer integration.  

The evaluation of the developed approach to address agile working practices as a result of the 

identified potential of agile working practices to improve distributed collaboration shows that the 

conducted retrospective has good applicability addressing the necessary aspects of collaboration. 

Regarding the success evaluation, the before and after comparison of specific aspects in distributed 

collaboration in the team resulted in a rather similar assessment of distributed collaboration with few 

improved aspects, such as a better quality of team exchanges and a better variety of tools used within 

the team. The small improvement tendency could be explained by various reasons, such as the team 

members working on different projects and focusing more on the project work than implementing the 

improvements developed in the retrospectives. Further, most of the team members were new to agile 

retrospectives and thus needed time to get accustomed to the procedure and sharing their ideas. In the 

considered period of two months, only two retrospectives could be conducted making it difficult to 

implement more extensive improvement measures which require a longer period to be implemented or 

require major changes to work.  

The different results support the previous assumption that the influence of agile working practices on 

distributed collaboration differs between the success-relevant aspects. Despite the rather small 

improvement tendency regarding aspects of distributed collaboration and the short period of the study, 

the general success of agile retrospectives to improve distributed collaboration was assessed positively 

and the team members were satisfied with the implemented improvement measures. Thus, these 
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positive results indicate that agile retrospectives have a high improvement potential regarding 

distributed collaboration with an increasing improvement tendency over time. 

7 CONCLUSION & OUTLOOK  

This scientific work indicates that agile working practices such as retrospectives have a high potential 

to improve distributed collaboration, which is identified through a mixed-methods study including a 

quantitative part and a qualitative expert interview with 19 participants at Bosch Engineering. To 

address this potential a practical solution approach was developed consisting of the application of two 

agile retrospectives in virtual format within a distributed development team operating in Vehicle 

Systems Engineering at Bosch Engineering GmbH. The developed and applied agile retrospectives are 

evaluated regarding applicability and success over a quantitative study conducted before and after the 

application of the agile retrospectives. The results of the study indicate an improvement tendency due 

to agile retrospectives and thus a positive impact of agile retrospectives regarding distributed 

collaboration. However, the results also indicate that it needs more time than the period considered in 

this scientific work to achieve major improvements in distributed collaboration, which introduces the 

need for further research in this field to evaluate the long-term influence of agile retrospectives on 

distributed collaboration. In addition, this approach is only focusing on agile retrospectives as an 

example for agile working practices due to its focus on general collaboration in development teams.  

For this reason, further research evaluating the impact of other agile elements or procedures such as 

Scrum to improve distributed collaboration is necessary. In this context, it is important to proceed in a 

structured manner identifying and analysing the specific individual situation regarding distributed 

collaboration first and applying the right method next. Thus, an approach supporting this procedure 

that focuses on improvement potentials in distributed collaboration could be beneficial as confirmed 

and examined by Duehr et al. (2020).  

Distributed collaboration represents the fundamental collaboration model in ASE - Advanced Systems 

Engineering for the development of intelligent and connected systems. Through the systematic 

implementation of agile methods, it is ultimately possible to design the collaboration of all participants 

efficiently and effectively for the individual development situation. 
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