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During crises such as the COVID-19 pandemic, people spontaneously initiate support groups, while established
organizations like soccer clubs set non-regular goals, both offering help. Interested in the coordination of such
help and potential challenges of collaboration, we conducted a virtual ethnography of a multi-level network
located in Germany. We focused on aims, activities, and technological mediation, with Activity Theory as
theoretical framework. Our findings show that the organizational aim of coordinating help was successfully
achieved by connecting heterogeneous actors through digitization and institutionalization. Enabled by the
context of the COVID-19 pandemic crisis, the network acted virtually, but was also able to integrate analog
spaces of help. We identified six crucial implications regarding the use of technology and collaboration for
building a successful volunteering network.
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1 INTRODUCTION
At the beginning of the COVID-19 pandemic in early 2020, people across the globe have acted
spontaneously, forming support groups on social media, while already institutionalized organiza-
tions set new goals, both offering help [81, 85]. In Germany, for example, local Facebook groups
were created so that users could both ask for and offer help in their neighborhoods. Related online
activities have been described as an act of solidarity in light of mitigation efforts regarding the
COVID-19 pandemic [81]. Here, we take a deeper look into one of these emergent networks, which
is a typical example of this situation as well as an interesting case of this broad civil engagement.
In crisis situations, reaching out to neighbors facing the same or worse problems is not a new

phenomenon [17]. Volunteers may fill gaps in official help by, for example, sharing food and
supplies, providing shelter, or even supporting official help by stuffing sandbags during a flood [58].
Crisis volunteering is not only needed because it fills gaps in official help, it is also something that
happens in every crisis as an act of humanity, prosocial behavior, and sensemaking. Many recent
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works in crisis informatics have paid special attention to crowds of individual digital volunteers as
well as their relationships with formal crisis management actors [3, 32, 57, 70, 76]. In view of the
COVID-19 pandemic, countermeasures include physical distancing and for vulnerable groups the
avoidance of risk behavior. Thus, such volunteer work may increasingly take place in virtual spaces
[37]. As the term “Zoom fatigue” has emerged to describe the new challenges posed by the shift in
collaborative work behavior almost exclusively to digitally held office meetings [26, 79, 83], we
are interested in how the COVID-19 pandemic not only sets needs for crisis volunteering but also
affects the volunteering work itself e.g. by overwhelming emerging actors in the use of tools. As
different neighborhood groups emerge simultaneously, the relations between groups and the ways
they can help, as well as the amount of demand for crisis volunteer work, become increasingly
important. This, along with the use of technology, which is more likely to increase in the future, is
a key aspect and application of Computer-supported cooperative work (CSCW) in crisis informatics.
Research can help to better understand processes and support informal volunteers in their efforts
to conduct work effectively and, if desired, create more permanent structures.

Considering the emergence of the large number of volunteer groups in March 2020 in Europe, it
is particularly interesting to ask how such groups organize themselves and interact with each other
and what are the particular but also common goals. The research questions ask for the motivating
aims and mid-term goals of a volunteering network that emerged in the beginning of the COVID-19
pandemic crisis as well as the cooperation and collaboration conducted and mediated through
technology.

These questions are answered in relation to a volunteering network. In a selection process among
80 crisis volunteer groups, we selected a network of organizations, called “Runder Tisch”, German
for Round Table (RT), formed in Darmstadt (Germany) by different local actors. This network
allows an in-depth examination of volunteer work, which aims to coordinate helpful activities
and is characterized by a multi-level hierarchy with interactions between diverse actors, with
the administrative team and within the participating organizations. While locally relevant actors
such as the church or soccer club show a higher degree of institutionalization than personally
motivated individuals, these actors bring different motivations and resources to the multi-level
network. We understand an institution “as a relatively enduring collection of rules and organized
practices, embedded in structures of meaning and resources that are relatively invariant in the face
of turnover of individuals and changing external circumstances” [48]. Given the context of the
COVID-19 pandemic, we study the local network and the respective negotiation of aims, actions,
public needs, and structures. The Round Table (RT) has conducted volunteer work mediated by
different technologies. These range from video conference calls to Slack channels, Facebook groups,
and analog communication. The organization involves emergent digital groups and individuals as
well as extending established organizations that set new, atypical goals in crisis response [17, 56].

To address the research questions, we chose to conduct a virtual ethnography of the RT during the
COVID-19 pandemic crisis, relying on virtually conducted interviews with members, participatory
observations of their meetings, and analysis of public and intra-institutional communication. The
data collection from April 19 to May 2, 2020, allowed us to examine the activities of the RT during
the disruptive initial phase of the COVID-19 pandemic, while also revealing that the situation was
already easing at the end of the aforementioned study period. As the crisis has affected both our
own and the network’s working process, the emphasis on virtual space through the pursuit of an
ethnographic approach allowed for a deep analysis of the network’s aims, activities, and arising
problems.
In line with CSCW and HCI research, we have chosen Activity Theory (AT) as the theoretical

framework of our research [33]. AT allows us to have a lens in our virtual ethnography that looks
at the interactions of actors through their use of tools and artifacts. The framework allows us
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to decompose activities into several parts: Purposeful, need-related interactions of actors with
the world in the form of an object. The interaction does not stand alone, but is mediated by the
use of instruments and influenced by the environment of that action in the form of rules and the
community. Activities can be split into divisions of labor, motivating goals can vary over time, and
activities may become routine.
Further, we derive six implications, concerning the appropriate choice of software or needs

of volunteering networks. We infer that a diverse and heterogeneous volunteering network is
a successful model, not only regarding integrating analog spaces, but also in terms of different
competences that are crucial in the digital realm.

This study contributes to research on digital crisis volunteering with a new extent of a crisis in
Central Europe since the Spanish Flu, highlighting a diverse volunteer network which is different
to previously seen crisis volunteering. Regardless of this crisis, it is an exciting case of such a
heterogeneous network integrating so many different actors, e.g., individuals representing a social
media group, but also established organizations such as sports clubs at a volunteering level.

In the following, we present the body of related literature (see section 2) on digital volunteerism
in crises, crisis collaboration, and crisis coordination. Additionally, we elaborate on the relevance of
AT, highlighting research gaps and our research questions. Then, we introduce the methodological
approach (see section 3) and explain how we selected this interesting case. Further, we describe
the processes of data collection and analysis with the integration of AT. In the fourth section (see
section 4), findings of the analysis are illustrated and evaluated. Finally (see section 5), we discuss
the results in light of related scholarly contributions, point out six implications, and consider the
limitations of our study as well as the potential for future work.

2 RELATEDWORK
As illustrated by Reuter et al. [58] and Palen & Hughes [52], research on social media use in
emergencies has established itself as a scientific discourse, often summarized under the term
crisis informatics, that regularly addresses issues of CSCW. As pointed out by Pipek et al. [53],
complex crisis situations collide with the high number of opportunities to use communication
and collaboration technologies. Today, crisis informatics as a multidisciplinary field is primarily
dedicated to the use of “personal information and communication technology to respond to disasters
in creative ways to cope with uncertainty” [51].

In this section, we present related work that focuses on digital volunteerism in crisis situations.
First, we give examples of volunteering in different crises, especially public health crises and the
COVID-19 pandemic and briefly introduce the crisis context of our work, then address the aspect
of social distancing and the challenge to analog-virtual volunteering, how social media can help to
maintain social scaffolding and community, and what is needed to exchange data and help in this
analog-virtual context.(see section 2.1) Next (see section 2.2), we show categorizations of volunteers,
their diversity, and how groups, networks, and organizations are challenged in collaboration and
coordination in analog and digital spaces as well as in their formalization status. Additionally, we
introduce works inspired by AT and briefly mention several related HCI theories (see section 2.3).
Finally, we repeat the shown research gaps and present our research questions (see section 2.4).

2.1 Volunteering in Different Crises: Activities, Effects and Challenges
Crisis informatics scholars show that crisis volunteering is a broad phenomenon and focus on
different types of disruptive situations and crises, depending on the cause, duration, visibility and
expansion. Among these, works have focused on disasters such as earthquakes [22] or hurricanes
[69], but also on crises like terrorist attacks [7] or mass shootings [77]. Crisis situations vary in
duration, with relatively short-lived immediate incidents as well as long-term emergencies such
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as war [45, 65], influencing cooperation and collaboration in crisis volunteering on social media
[46, 62, 78] in crisis volunteering.

Regarding pandemics, scholars have been interested in social media collaboration between gov-
ernmental and individual or collective non-governmental actors, dedicated to practical implications
for public health crisis management [4, 11, 30, 40]. As the COVID-19 pandemic crisis was the first
disruptive long-term pandemic in the Global North since the Spanish flu about one hundred years
earlier, analyses of pandemics and public health crises have been mainly concerned with cases
from the Global South [67]: Gui et al. [24, 25] have been interested in the Zika virus and individual
risk perceived online. Tambo et al. [73] have examined options of digital technology and mobile
applications for emergency response in the context of the Zika and Ebola epidemics. They empha-
size that parts of the population may not have access to mobile phones, while decision-making
based on electronic data may exclude those who are already at risk, which is also a challenge in
the COVID-19 pandemic where, e.g., contact tracing apps are endorsed, but not all citizens have a
smartphone or an appropriate model. Recent research [74] in the course of the COVID-19 pandemic
has focused on volunteers in Thailand, illustrating the work of analog village health volunteers
who empowered people and communities to care for others or paid special attention to the issue of
misinformation [1].

Our work contributes with a case of a volunteering network in Germany. The disruptive situation
of the COVID-19 pandemic in Germany in mid-March 2020, that determines human cooperative
interactions through and with social media, is characterized by the relative invisibility of the virus
and its duration, similar to prior public health crises in the Global South. The latter allows for a
reduction of actions taken due to the unexpected nature [49] of the crisis event. At the same time,
it differs from previous studies on public health crises in that affected populations may have more
access to resources and the organization of local digital volunteers is of research interest.

Volunteering tasks in crisis volunteering range from purely virtual to analog on-site volunteering
and also include mixed forms. Across different activities and constellations of collaboration, ranging
from social media analysis during emergencies to the emergence of local volunteering communities
for immediate help, the integration of virtual and analog sites has become crucial [57], with a number
of challenges to overcome [58], such as information overload [42] or support of volunteermoderators
of social media groups [59]. Due to the epidemiological character, crisis management measures in
the context of the COVID-19 crisis entail physical distancing while immediate infrastructural or
environmental destruction is absent [37]. Thus, actions that volunteers perceive as necessary, as
well as the extent to which they are conducted on virtual sites, differ from crises studied in Europe.

The decline in social interactions and reduced mobility led to a lack of face-to-face contact and
opened up new spaces for neighborhoods to connect locally or online. As Shklovski et al. [68] have
pointed out, social media are used in times of crisis to refocus on community and produce public
goods. This is particularly prevalent when individuals are locally dispersed [68]. Semaan & Mark
[66] have shown that social media users who are directly affected by a crisis can benefit from online
interactions by reconstructing their social network. Further, they emphasize that social media such
as Facebook may be used to both offer and seek help. This help consists of the exchange of goods,
labor, and information and has to be organized through a matchmaking process. For this purpose,
Purohit et al. [54] have presented machine learning methods that match seekers and suppliers on
Twitter. In the context of emergency management of hurricane Sandy or the European floods in
2013, they also distinguish thematically between relief items such as clothing, shelter, food or blood
[54, 59].
To enable informed action, gathering data and external but also internal visibility of data is

important. Focusing on information aggregation on Reddit, the ethnographic study by Leavitt &
Robison [39] has investigated information visibility determined by network gatekeeping in the
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context of crises. Subsequently, LaLone et al. [38] have conducted an ethnographic study of the
gatekeeping role of the web aggregation community Reddit after the Boston marathon bombing
and its reaction to user interface redesign. Information convergence may also prove useful in
collaboration with formal emergency services to provide situational awareness [9, 13, 29]. The
coordination of time-critical tasks in self-organized teams can be critical, as it is not only important
to specify roles, but also the visibility of assigned tasks and their status [62, 86].

The prognosis of a longer duration as well as the principle of physical distancing distinguishes
this crisis situation from others in the Global North, where the digitization of processes is advanced
and related resources are still available. But also on a global level, digitization within this crisis is
contrasted with a new increasing integration of virtual sites into everyday life.

2.2 Diverse Volunteering Actors
In cases where emergency services do not have sufficient capabilities, volunteers may contribute to
the management of the crisis [82]. Works have concentrated not only on the specific nature of crises,
but also on cooperation and collaboration between different actors [20]. Purohit et al. [55] have
categorized (disaster) response communities according to their formal status. This is consistent with
the work of Schmidt et al. [64], who have differentiated between citizens and response organizations
as actors in the context of emergency management. The crisis communication matrix by Reuter et
al. [60] distinguishes four observed information flows of social media use in emergencies, one of
which relates to citizen-to-citizen communication in self-help communities. While some volunteers
carry out activities in analog spaces and can be found on-site [57], the work of virtual volunteers is
characterized by processes of collective sensemaking, that involve distributed work of information
gathering and sharing via social media [70]. Contributions of digital humanitarianism [8] have
focused on digital volunteer networks where locals collect and share data online and international
digital journalists carry out media coverage remotely. Social media can bridge cooperation among
different actors to support on-site crisis help by filling gaps with off-site volunteers as a highly
decentralized way of self-organization of crisis volunteering groups[63, 71].
The focus on more loosely organized digital volunteers has become prevalent, with “digital

humanitarians” as a remote response network distinguished from local volunteers in the context
of collaborative analytics [29], while emergent communities are considered to be constituted by
many individual actors [9, 51, 68, 71].
Regarding crisis volunteer groups, Van Gorp [75] has categorized volunteer and technical com-

munities (V&TCs) them into four categories based on their main activity (i.e., software platform
development communities, mapping collaborations, expert networks, and data aggregators) and
has identified organizational challenges in collaboration with aid organizations such as limited
resources. Auferbacher & Tellioğlu [3] have considered the organizational background of emergent
groups in relation to established emergency organizations that carry out formal activities. They
follow Quarantelli & Dynes [17] and investigate interactions between established and emergent
disaster management groups by emphasizing institutional flexibility of an informal network. Fur-
thermore, Goggins et al. [22] have focused on the online forum activity of a government-NGO
coordination network. Starbird & Palen [72] as well as Gambo et al. [21] analyzed activities of
“Humanity Road”, a non-profit disaster response organization that emerged from a loose network
of virtual volunteers in the aftermath of the 2010 Haiti earthquake.
Our work is interested in the cooperation of such a network, assuming differences in activities

among diverse actors. The emergent network is constituted by volunteers [82] in the context of the
COVID-19 pandemic, while its nodes represent not only emergent but also extending actors already
institutionalized for other purposes [17]. Coordination and collaboration among different types of
actors and organizations is not just about whether volunteer groups cooperate with formal crisis
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help or only internally, but also about how intra-organizational coordination and collaboration
among volunteering groups needs to be managed. Especially at the beginning of a crisis, as seen
with the COVID-19 pandemic in early March 2020, there are many foundations and initiatives of
extending groups with the same or overlapping goals not only in social media but also in traditional
analog engagement that need to collaborate somehow.

2.3 Cooperation and Collaboration Efforts through the Lens of HCI Theories
Our work follows other ethnographic approaches [70] of crisis informatics. As highlighted by
Halverson [27], both Activity Theory (AT) and Distributed Cognition (DCog) are applicable HCI
theories for the study of human activities as well as collaborative work and use of technology
[6, 28, 36]. Yet, Distributed Cognition (DCog) does not privilege human over non-human actors
in examining functional relationships among components of a system [27] and related studies
like that of Luther et al. [43] have focused on cognitive processes distributed across people and
artifacts. We have chosen AT with particular attention to human agency. This implies an analysis
of the instrumental use of technology by actors, while the latter may mediate human actions. It
also considers formulated goals ascribed as properties [34] of the various actors, some of which
represent established institutions. Other theories could also be considered for specific aspects in
the context of collaboration and coordination, e.g., Coordination Theory [12, 44] and Distributed
Leadership Theory [23, 31, 43].

As shown, AT as analytic framework is not new to CSCW, but rather an exception in the context
of crisis informatics. This is surprising, as human agency and technological mediation in crises is
an important aspect of successful volunteering. Ethnographic applications of AT allow for an initial,
holistic picture of network actors’ goals as well as technologically mediated actions. In doing so, it
is not presupposed that relationships exist solely when they are functional [27] or are less worthy
of investigation when they challenge harmonious collaboration [44].

2.4 Research Gaps andQuestions
By conducting a multi-site study with a virtual ethnography of a volunteering network in the
context of the COVID-19 pandemic in Germany, we aim to investigate a novel case of digital
volunteerism in the sense of a new extent of emergent crisis, a push of digitization as well as
the organizational form of this network. As the network we investigate (see section 3.1) works
in the context of coordinating help among local initiatives, our work is dedicated to the study
of the corresponding activities and addresses gaps but also continuations of related work. (1)
Previous studies on similar epidemics have focused on countries of the Global South, which
may be complemented by our investigation of virtual volunteerism in the context of a relatively
institutionalized network located in Darmstadt, Germany (see section 2.1). (2) This multi-level
network is characterized as a collective actor integrating individuals, emergent and extending
groups and allows us to focus more specifically on a certain type of informal volunteering that
is primarily associated with the effort of intra-organizational work (see section 2.2). (3) Not only
does our work contribute by applying AT in the context of crisis volunteering, AT also helps us to
evaluate the influence of tools, identify matching or competing goals in the coordination process,
and also relate them to the actors’ actions in the context of the COVID-19 pandemic crisis (see
section 2.3). Consequently, we formulated two research questions:

RQ1: What are the motivating aims and mid-term goals of the volunteer network?
RQ2: How is both cooperation and collaboration within the network conducted and medi-
ated through technology?
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With respect to RQ1, by focusing on network aims and goals, we distinguish between underlying
long-term aims and more action-oriented, medium-term goals. In addition, as we shed light on
both aims and goals of the network as a whole over the course of its and the COVID-19 pandemic’s
beginnings, we further derive actor-specific aims and goals which may not be consistent with each
other. Answering RQ2, we are interested in network activities, less abstract actions, and procedural
operations. Based on these AT concept, it is possible to systematize interactions hierarchically and
in terms of their environment and initiating needs. Focusing on tasks that are performed both
cooperatively and collaboratively, we are particularly interested in technological mediation. With
respect to the volunteer network, it may primarily be about enabling human agency. RQ2 asks not
only about successfully conducted actions, but also about the challenges of computer-supported
cooperative work.

3 METHODOLOGY
Our approach allows for the consideration of multiple sites that are reflections of the envisaged
network. Thereby, “the essence to multi-sited research is to follow people, connections, associations,
and relationships across spaces” [19]. It stresses the context of actor networks and assumes that the
interconnectedness of subjects and the context of actions are crucial [10, 19]. Virtual ethnographies
offer such potential applied to works of HCI and CSCW [2, 5, 15, 16, 80]. The inclusion of virtual
sites expands the boundaries of the field and offers the possibility of grasping (im)mobility or being
“here and there” at the same time [5]. In the following, we describe the case selection (see section 3.1),
followed by the process of data collection (see section 3.2) and data analysis (see section 3.3).

3.1 Case Selection
Since mid-March 2020, we had observed 80 different neighborhood initiatives in five German cities.
The co-habitation of many people increases the spread of disease in cities of more than 100,000
inhabitants [50]. We gathered accessible data of the initiatives regarding their development of size,
integration of digital and analog means, their target groups and institutional background, founding
date (before or during the crisis), and their publicly accessible chats. We were also interested in
their specific activities, which may go beyond dichotomous matching of demands and offers of
help. The group should have been founded in the wake of the emerging crisis and should integrate
not only social media groups, but also established actors from civil welfare, neighborhood clubs,
or other civic engagement. Based on these preliminary data, on April 1, we selected from these
80 a group that operates digitally but also integrates analog spaces, attempts to address different
parts of civil society, matches offers of help, but also conducts activities itself such as mental
support for volunteers or information campaigns. Aligned with these criteria, we identified that
the initiative “Runder Tisch”, Round Table (RT), which forms a multi-level network of actors with
different degrees of institutionalization and personal skills, was the best fit and an interesting case
for conducting a virtual ethnography. While observing virtual meetings of the network, which were
open to existing and future actors of the network, we interviewed representatives of a Facebook
group which emerged in the course of the COVID-19 pandemic, a political party, a church, and a
local soccer club, all of which represent institutions with different social purposes and extending
their activities and aims in light of the crisis. The RT was founded in the wake of the COVID-19
pandemic and has been active in both virtual and analog spaces. It is located in Darmstadt, Hesse,
which has a population of 159,207 and an average age of around 40, a balanced ratio of young and
older citizen groups, and is directly connected to an international airport as well as the national
highway and railway network. The city describes itself as “Digital City Darmstadt” with a smart
city strategy and offers multiple sites of Information and Communications Technology (ICT) usage
in general.
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3.2 Data Collection

Table 1. In the data collection process, we gathered public data of each organization associated with the
interview partner, as well as data of the Round Table itself.

Case Organization Material
1,2* Round Table 2 Interviews, 8 Observations of 5 Events, 1 Flyer, 1 Newspaper Article,

Slack archive with 664 posts in 25 channels, 13 Protocols.
3 Facebook Group 1 Interview, 12 Facebook Posts with 109 replies.
4 Political Party 1 Interview, 3 Facebook Posts w/o replies, Website, 1 Newspaper Article.
5 Church 1 Interview, Website, 5 Newsletters.
6 Local Soccer Club 1 Interview, 10 Facebook Posts with 152 replies, Website,

1 Newspaper Article, 2 Flyers.
* = Interviews only, other data belongs to all cases because all are members of the Round Table

Table 2. We conducted six interviews with members of the Round Table doing administrative work and/or
representing an organization.

Case Pseudonym Profession Organization
1 Valentin Data Scientist Admin RT
2 Lukas Student / Software-Developer Admin RT
3 Maike Student Facebook Group & Admin RT
4 Tamara Student Youth Organization of Political Party

& Admin RT
5 Hans Pastor Church
6 Zacharias Fan coordinator Local Soccer Club
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Fig. 1. Timeline of Round Table meetings (RT), admin meetings (SRT), and data collection that we conducted.
RT & SRT printed in bold are the meetings we observed as attendees. While our observation period and
interviews took place in late April, four and a half weeks after the founding of the Round Table, the Slack
data and other documents cover the entire period of the initiative since its beginning.
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For the analysis, data was collected consisting of different sites of the Darmstadt organizational
network RT (see table 1) covering a period from mid-March to early May, that reflects the most
stressed time period of the emerging COVID-19 crisis and the beginning of a moderate slowdown in
infections. This entailed participatory observation [2] of three of the initiative’s (bi-)weekly round
tables and two administrative meetings, so-called “small round tables” (SRT) from April 19 to May
2, 2020 (see figure 1), as well as six semi-structured interviews with individuals representing (or
even administrating) initiatives of the network (see table 2 and 3 Appendix). Both data collection
processes took place simultaneously in order to benefit from the different sources by reflecting
on the data among the conducting researchers. During the participatory observation, an adequate
balance of closeness and distance was ensured, as it was conducted by individuals who were
involved to varying degrees. The meetings took place via Skype for Business, and after consensual
confirmation, relevant information was recorded with manual notes. Access to minutes of the RT
meetings allowed to focus on the relevant actors. To gain insight into the collaborative work of
the network, Slack communications were exported on May 4 with data from March 18 to May 2,
encompassing all chats in 25 channels (see table 5 in Appendix), as well as analytic data withmessage
and user counts. The JSON-based Slack archive was pseudonymized and converted into PDF for
qualitative data analysis. Individual interviews took place via Skype and were audio-recorded and
subsequently transcribed in a pseudonymized format. The interview partners were invited via
e-mail, through which they also received a declaration of consent which they signed. Interviews
lasted between 45 and 60 minutes and were all conducted by the same researcher. Interview partners
were selected based on the structure of the RT after the first observation. We examined organizers
and decision-makers as well as participants who play a particular role concerning the use of digital
tools. Additionally, we collected flyers, newsletters, and communications from the key players in
the network (see table 1). This provided for a holistic overview of the field.

3.3 Data Analysis
The virtual ethnography comprised participatory observation of the virtual RT. At the same time,
the field was accessed not only through observation but also by posing questions to involved RT
actors. Conducting semi-structured interviews and participatory observation for data collection
already allowed for reflection on the aims and activities of the network. Manual coding of the
empirical material in MAXQDA (MAXQDA Analytics Pro 2020, Release 20.0.8.) facilitated the
extraction of insights by structuring the content in terms of Activity Theory. Analysis of the
textual data was performed by labeling according to code categories and (sub-)codes (see table 6 in
Appendix).

The coding scheme was developed abductively, influenced both by the empirical material and by
the theoretical framework of AT. Regarding the latter, we used AT concepts inspired by Leontiev
[41], where various components are relevant to describe activities: an active subject directs the
activity towards an object mediated by artifacts or tools. Subjects can be individuals who fulfill
their needs through an activity towards an object [35]. Therefore, an object is based on a motive
that corresponds to the need and can be material but also immaterial. An important aspect is
that activities are influenced by both the need of a subject and the motive with respect to an
object. Interaction between subject and object is mediated by a tool, which in turn conveys the
activity itself. To analyze the complexity of activities, a three-level hierarchical structure is used
[41], which allows to capture interactions of different relevance by manual categorization. At the
top is the activity, which is directed towards a motivating object. To achieve the subject’s aim,
a sequence of actions can be executed, which are located on the second level of the hierarchy.
Actions are based on concrete goals. Subjects are typically aware of the goals they want to achieve,
but not necessarily of their foundational long-term aims. A set of operations form an action and
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thus the smallest unit in the hierarchy. Operations can be seen as routine processes that allow an
action to adapt to the situation. They may be initially improvised and subsequently automated [35].
Actions and operations can focus on the same goals. Accordingly, both types of behavior can occur
simultaneously. The concept of community accounts for contextual mediation [18]. The community,
which shares the same object of activity as the subject, influences the subjects through rules and
norms, but also on objects through division of labor. Collaborative work is achieved through the
distribution of actions among different actors. The goals of all actions are aligned with the aim of
the overall activity.
Consensus coding [84] was conducted by an interdisciplinary group of researchers trained

in informatics, HCI, psychology, and the social sciences. Diverse backgrounds contributed to
deliberative, collective reflections on the qualitative analysis. In total, we tagged 9,180 codes across
87 documents. Using the AT-based coded material, we analyzed the data to identify organizational
aims and goals at the network level, followed by the actor level, and then proceeded to examine
cooperation. For each technological tool used by the network, we examined its usage and its
mediation of actions. Our virtual ethnography allows us to derive implications that may indicate
vantage points for future research focusing on concrete design implications [14].

4 FINDINGS
Based on the qualitative analysis, we report our findings by first describing the network (see
section 4.1) and then relating our results to AT. We have separate sections for answering RQ1
regarding aims and goals (see section 4.2) and RQ2 on collaborative actions, concerning cooperation
and technological mediation (see section 4.3). Further, we consider all aspects of AT as presented in
our coding scheme (see table 6 in Appendix). For citations, we use the abbreviations of the cases
listed in table 2, the observations in table 4 as well as the Slack channels in table 5, all in Appendix.

4.1 Network
The network (see figure 2) was founded under the impression of the COVID-19 pandemic in Italy,
which hit very hard, and it was still unknown how Germany would be affected (I1). The COVID-19
pandemic spread in Northern Italy before it hit Germany on a large scale and led to alarming images
on the news, showing hospitals at capacity levels, or military convoys transporting coffins [61].
The two members of administration, Valentin and Lukas, organized the first Skype meeting with 15
participants on March 19, 2020 to coordinate local support groups in Darmstadt (see pseudonyms
in table 2 in Appendix). The RT is considered an open network that others can join and grew to
about seventy members by early May, with each meeting having about 10 to 20 active members.
Five members form a group of administrators, with Valentin playing a strong role as the informal
leader of the RT who moderates the meetings. Lukas is the actor responsible for technical tools
and the maintenance of documents. Almost none of them knew each other personally, but they
connected rather spontaneously in the emerging COVID-19 crisis. The five-member administration
team, all founding members, prepares and organizes the virtual meetings, moderates the Slack
channels, creates content, and organizes the overall activities. The individual members represent
very heterogeneous actors, including established groups such as the local soccer club, political
youth organizations, a community church, an aid agency, a consumer center and a small theater.
Additionally, there are individuals with special skills and backgrounds as well as administrators of
spontaneously created Facebook groups, for example the public group of Maike with 2,124 members
(May 13).

Due to restrictions, the meetings are held virtually using Skype for Business. Like other video-
conference tools, it provides video and audio connection, chat and the possibility to use a link or
dial in via phone to join a meeting. Slack is used to manage collaboration between meetings and
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Fig. 2. The organizational network of the Round Table includes different actors, which also can be individuals.
The RT meets on a teleconference on a weekly basis and communicates via Slack in between. The network
actors show a different degree of institutionalization (horizontal) and different layer of hierarchy levels
(vertical). Each actor is associated with technology used to coordinate help internally and to externally manage
help requests. In this network, there is no established group that has been active in crisis management before
like local authorities (top right corner).

for structuring work, with multiple channels available for neighborhoods or topics (see table 5 in
Appendix). For each virtual meeting, a protocol is written down and sent to the participants by
e-mail. The admin meetings are recorded with a Google Doc, which is constantly being expanded
(I2). The group also created a flyer with offers of help to be distributed in every household in the
city. The flyer was open for members to disseminate their offers (helping with groceries or other
errands, taking dogs for a walk, or give mental help) and also provided ways to contact the RT
itself (SC02).

4.2 Organizational Aims and Goals
In the following, we address RQ1 by first presenting the aims of the network considering the
administrative level of the RT and subsequently the actor level, and then the mid-term goals
considered necessary to achieve these goals and intersections, as well as possible conflicts of
interest.
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4.2.1 Aims.

A coordinating platform: While the network saw the general need to respond to the current crisis
and offer help, the primary aim of the RT is to enhance coordination among the different actors.
Thus, the aim of the network is not only broadly defined by successfully helping others, but also by
providing a coordinating platform for actors involved in pandemic-related help activities:

“Well [...] the aim of the RT is to connect helpful initiatives and organizations to ensure that
aid actually reaches those in need and that overload of single initiatives or organizations
can be cushioned while free capacities can be used optimally” (I2).

This is an aim that relates to organizing activities rather than initiating own help activities. Thus,
the network considers coordination based on the principle of division of labor as its foremost aim,
formulating more explicitly than at the beginning a specific type of coordination. Since then, virtual
meetings have been held once a week instead of twice a week, while initially the initiators met
daily (O1, I1). At the same time, as the head of the RT administration team pointed out, this aim
was motivated by the need to avoid a future development of the crisis similar to that in Italy, which
was confronted with the COVID-19 pandemic earlier than Germany and had problems to prevent
its spread:

“[...] so at the beginning, we planned a Round Table for every day, because we couldn’t see
what would happen in the next two weeks; would it be like in Italy in two weeks or not?”
(I1)

Locality: The network sees itself as a local solution and welcomes this local character: “We have
decided against [expansion onto the county] [...]. It is better to do something useful on a small-scale
than to just talk big and do nothing” (I5). It has also structured the content of channels representing
local neighborhoods: “Lukas 2020-03-22 15:22:15 Lukas has set the goal for the channel: [...] 210
Johannesviertel, 220 Martinsviertel-West [...] https://stadtatlas.darmstadt.de/#” (SC14) It is indicated
that the network’s aim of coordination has changed in intensity over the course of the crisis (O1).
Initially, it was pointed out that networking among local actors was crucial (I1, I2, SC25). Later,
this aim was elaborated more concretely, focusing on division of labor of activities. (I6).

Institutional network character: At the same time, the analysis suggests that as the network is
interested in efficient coordination of the actors involved, it also aims at an institutional network
character, which allows for a higher degree of diffusion of aims. However, lower formalization
of institutional structures such as hierarchy or division of labor is also envisioned (I1). Thus, the
network also aims at flexibility in the implementation of activities in the context of coordination. It
is further possible to identify a third phase, referring to the “post-corona” period or diffusely to the
future. In this respect, some network members in higher ranks anticipate a coordination network
that is not only dedicated to corona-specific activities but “wish that at some point, like, in some
way, an organized society will emerge” (I1).

4.2.2 Goals.

Publicity: As highlighted in the analysis, the RT has formulated or achieved a set of different goals
in the context of the network’s underlying aim of helpful coordination. These include increasing
publicity, “not [necessarily] with regards to the public but to strengthen the network’s impact to ensure
functionality” (I1). To the RT it is not about general popularity for its own sake but to connect with
potentially relevant actors.

Use of tools: Further, it was crucial for the administration of the RT to use technology efficiently
by analyzing user statistics of Slack (O3). There are genuine goals like regular meetings (I1) or
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structuring the work process with collaborative software, as “it is a system, which is easy to grasp” (I2).
It was also seen as a goal to facilitate technology usage by providing Slack training and highlighting
the absence of background noise through the silent mode during Skype for Business sessions (O5,
I1). At the same time, it is about promoting good communication by offering virtual meetings,
that are the main communication channel (SC02). Here, diffusion of technical knowledge is very
important as well as to avoid miscommunication and two parties working simultaneously and
uncoordinated on the same thing (SC02).

Risk groups: Throughout the actor network, so-called risk groups, i.e., people with pre-existing
health conditions and senior citizens, were the main target groups regarding help activities (I6).
In order to involve elderly people, actors tried to reach their audience through analog media like
the local newspaper or flyers which were distributed to households. Overall, actors were certain
that “people over 60 use telephones, younger use e-mail, regular as clock-work” (I6). Still, Zacharias
was aware that some elderly users are skilled and actively participate in the soccer club’s Facebook
group (I6), while another actor supported the impression of a digital gap according to age:

“I realized about the older generation, those who can potentially use a web portal, they
can organize help for themselves, often have grandchildren who help [...] and people who
call us, if you talk with them, they have no relatives nearby, or no partner, they are lonely”
(I4).

Different ways of communication: Flyers referred to the actors’ phone numbers, again choosing a
traditional communication technology, considering their common target audience and potential
information overload regarding the flyer. At the same time, Zacharias’ goal was to offer communi-
cation via e-mail, as some people were reluctant to call in person (I6). As reaching older people
was a common aim of the actors, it became one of the entire RT, as evidenced, for example, by
the creation of a flyer (SC02). Even though individual goals such as offering communication via
e-mail were not adopted by the RT, the network pursued Zacharias’ goal of separating Facebook
Messenger communication related to the soccer club from the actor’s network activities (I6). This
was taken into account by not mentioning the Facebook Group of the soccer club on the RT flyer. In
the course of events, Hans introduced the possibility for church members to contact each other via
e-mail (I5). In this way, one actor’s goal, being interested in technological usage, was established in
the context of the RT’s work, while the organized soccer club was able to separate its activities
more clearly.

Matchmaking: Furthermore, Maike, who is both part of the network’s leading group and an admin-
istrator of the public Facebook group, expanded the network’s goal of being a present actor in civil
society by focusing on the accumulation of individual volunteers. This is accompanied by her aim
of enhancing a vivid matching process between individuals who need help and those who offer it:
“The goal is simple: matching help-seekers and help-suppliers” (I3).

Intersecting and conflicting goals: While the matchmaking indicates that one actor’s interaction-
determining aim may constitute a goal of the RT, Zacharias, working for the local soccer club and
thus for a relatively established institution, has the additional aim of managing the fan base in a
supportive way. As this rather deviates from the network’s aim and is less useful for the network
than public communication on Facebook, the RT has not set any respective goals (I3). Actors of the
RT range from volunteering individuals with personal motives to highly established actors such as
a German protestant church parish or youth groups of political parties. The underlying aims and
more concrete goals of these actors dominantly define the network’s work (I1, I2). Nevertheless, as
the findings indicate, the goals are often overshadowed by the long-term aims and medium-term
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goals of the individual actors. This is also evident when considering that the network as a whole
encompasses a very broad, rather undefined target audience of its activities, actions and involved
objects. More specific target groups of help activities are also strongly determined by the aims of
the individual actors. Intersections of varying aims may also occur with regard to the local church’s
involvement. Here, a clearer differentiation of the respective goals can be identified, because the
actor explicitly shares the same basic normative motive of helping in times of crisis and more clearly
distinguishes between relevant social groups like “[...] the homeless [...], women [...] asylum seekers”
(I5), as well as the church community, which receives religious guidance (Church Newsletter).
However, as the analysis reveals, individuals with little institutional backup have significantly less
influence on the overall network’s goals than more established institutions. Representatives of
established institutions, such as the pastor, target their own audiences by considering suitable aims
and goals for the network. Party members have formulated goals consistent with their political
background, with conservatives focusing on shopping help for the elderly with their own branding
and platform (I4).

4.3 Collaborative Actions
Here, we present our findings regarding RQ2 about the cooperation of the network, collaborative
actions, and the use of technology.

4.3.1 Cooperation. In this section, we show results from our ethnography concerning cooperation
and collaboration with aspects of hierarchy, actor roles, division of labor, community, and time
pressure.

Hierarchy: The RT may be defined as a multi-level network, comprising hierarchical relationships
among different actors. Two levels decisively shape the network, the administration of the RT, which
consists of a group of five people and other more regularly engaged actors. While not picturing
himself as the group leader officially, Valentin actively moderates and manages the video-conference
calls. Not entirely comfortable, he also ascribes himself, and is externally defined as the leader of
the administration team. Open for deliberation, the moderator, at the same time coordinator, often
directs discussions in a colloquial manner (O4). His highlighted position is indicated when duration
of a meeting is defined by his personal fitness and Claudia refers to “Valentin and his sheep” (O5).
Still, this hierarchy is often flattened by informal friendly interactions. Further, it is artificially held
up as the size of the organization team is not proportionate to the number of actors that are not
part of it (O4).

Actor roles: The network is characterized by a differentiation of actor roles in the context of
cooperation. The diverse roles match the network actors’ backgrounds. In general, main activities
concentrate on local sites as all involved network actors share the same geographical site. Across
the network, it is found practical to conduct activities mainly in the respective local area (2020-03-12
21:10 Maike, Facebook Group), which is mirrored in the classification of many Slack channels
analogous to neighborhoods: “It is best if you use the single neighborhood channels [...]. Then, we
have, besides the very good map, more insight and local initiatives can proceed on a more detailed basis”
(SC02). Technological skills and media literacy of individuals of the administration team determine
the distribution of both activities and actions. For example, Lukas’ main activity of optimizing the
coordination process by technological means is due to his computer scientific background (I2).
Maike’s familiarity with Facebook is useful for conducting actions related to the administration
of the public Facebook group (I3). At the same time, it is revealed that organizational actions
of managing the group took some time before they became routine operations: “We have main
posts for every neighborhood [...] where help offers are posted below” (I3). While at first glance, the

Proc. ACM Hum.-Comput. Interact., Vol. 5, No. CSCW2, Article 304. Publication date: October 2021.



Stronger Together: How Neighborhood Groups Build up a Virtual Network during the COVID-19 Pandemic 304:15

network actors’ activities may be defined by skills, it becomes clear that personal motives based
on socialization may be decisive as well. As Maike points out, her network activity is heavily
influenced by previous engagement in the context of the 2015 “refugee crisis” (I3). While gender
imbalances are comparatively high regarding individual users of the public Facebook group, with
almost exclusively female users offering help, skills like social intelligence as well as care as a
motive are rather balanced across the network’s higher hierarchical ranks. Thus, network actors
fulfill their roles defined by skills and, where these may not be entirely present, motivation to help.
Motivation to acquire skills may be strengthened by sharing the same primary aim of helping as
well as a lower degree of an actor’s institutionalization.

Division of labor: Further, the network’s coordination of activities is characterized by a relatively
high degree of division of labor, entailing only minor overlaps. Depending on the conducted
activities, actors have integrated virtual spaces to varying degrees. On the one hand, Valentin,
conducting the self-referential task of network coordination, has integrated Skype for Business into
his work, repeatedly sharing his screen (O3). Other network members, such as the Slack or Facebook
group administrators, have also actively integrated virtual sites and performed a variety of actions
on them (I2, I3, I6). For example, many actions have taken place on the soccer club’s Facebook page,
including the administrator addressing users: “Yesterday, our initiative #hashtag [Anonymized] has
started and we are speechless” (2020-03-21 11:22 Zacharias, Soccer club on Facebook). On the other
hand, the church pastor and the psychologist mainly carry out actions in the analog world and
have thus, rather passively but plausibly integrated virtual sites into their work (O7,I5). Manual
labor such as distributing flyers across the city is accompanied by repetitive technical operations,
for example, posting in Facebook groups (2020-04-24 15:36 Maike, Facebook Group). Even though
the workload of the respective individuals may not be more visible than that of one individual
distributing flyers, more specific skills are needed to initiate an automated workflow.

Community: The main activities of help are determined by community, i.e., social context. These
activities have included coordination of neighborhood help, more specifically entailing actions
related to shopping, (pharmacy) deliveries, dog walks, mental support, masks, light entertainment
(O6, SC02, SC07, SC17). Our analysis reveals that the network’s activities oscillate between the com-
munity characterized by the COVID-19 pandemic and actors’ particularistic aims. First, measures
were taken regarding grocery stores, surrounded by a debate of which businesses are systemically
relevant. Grocery stores, pharmacies, and clinical infrastructure were declared most important and
related help activities were in the focus of the RT in its beginnings (I4, SC15, SC11). Subsequently,
as the public discussion about COVID-19 and respective political measures’ consequences devel-
oped, issues like mental health and do-it-yourself masks were on the network’s agenda (O2, O3).
This becomes clear not only in relation to traditional news, but also when considering Facebook
communication within the locally defined public Facebook group led by one member of the RT
(2020-03-30 12:16 Maike, 2020-03-31 18:09 Maike’s co-admin). Overall, then, the network’s actions
reflect community embeddedness. At the same time, some actions and activities were guided by
aims and goals of single actors, which is indicated by the RT’s interest in helping refugees, advocated
by Maike (O3).

Time pressure: Network activities were also highly influenced by increased time pressure. This is
indicated by the very spontaneous creation of the public Facebook group of one actor (I3), which
only established itself as a RT communication channel to the public afterwards, and by the emergent
nature of the RT, which adopted institutional structures in the course of the COVID-19 pandemic
(I2).
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4.3.2 Technological Mediation. In this section, we focus on technological mediation of cooperation
and collaboration. This allows us to show not only the use of technology in general, but also the
implications of choosing a certain tool and its limitations. In general, the RT uses several tools
to fulfill its aims and collaborative actions. The central actors of the admin team have a highly
technical background (student of computer science and software developer; statistician) and are
therefore able to use and understand technological tools, while members of the RT are new to
some tools or have little technical background. Central tools are Skype for Business and Slack, with
specific minor operations, more related to the admin team, conducted in Google’s office suite, via
phone calls or e-mail.

Choice of tools: The administrative team, actively driven by Lukas and Valentin in a spontaneous
manner, decided which tools the RT should use. Within the group, there was a brief brainstorming
session about which goals should be supported by the tools:

“We thought, what do we want to achieve? What should be our goal? How to reach this
goal? Then we brainstormed: Mailing list, difficult. Only Google docs, also difficult. A
Telegram orWhatsApp group? Then, you exclude everyone who does not have these systems
and so we decided for cooperation platforms” (I2).

Inclusion was equally important opting for video conferences: “[...] Skype for Business has the
possibility to dial in via phone” (I1). The central tools, Slack and Skype for Business, were adapted
from the work context, the latter being chosen as it was already known by Valentin (I1), while Lukas
“forced it [Slack] a bit, because I know it from work and know it is a good tool to support a network
of people [...]. [...] I know how it works and am able to administrate it well” (I2). The same criterion
was decisive choosing Doodle later on (I1). Although driving the decisions, the administrative level
saw a need that everyone should feel comfortable using these tools (O3). Because of having no
budget, money was also critical, which led to the choice of Google docs, which is free of charge
(O5). Regarding Slack,

“[...] the only limit in Slack, a cost factor, is the history; that means starting with a soft
limit of 10,000 messages, old messages begin to disappear, but with respect to many other
features there is no limit, for example, the number of users” (I2).

Actors were willing to put some personal effort in it, which becomes clear referring to Lukas, who
uses his private Nextcloud, and Valentin’s access to Skype for Business (I1, SC03).

In the following, we illustrate how technology has been used by the network, mediating actions
by its specific characteristics, missing features, and technical issues. We also highlight crucial, and
sometimes problematic, aspects regarding within-network cooperation and collaboration through
tools.

Videoconferencing: As described in section 4.1, there are (bi-)weekly meetings with 10 to 20 partici-
pants as well as meetings of the admin team, both in Skype for Business. Because of the restrictions
during the COVID-19 pandemic, meeting virtually was the only reasonable way. As an operated ac-
tion, each meeting is written down in a protocol by an administrative RT member and subsequently
sent to other participants by e-mail. Because the administrators as well as most of the members did
not know each other before, network actors share the goal of not only doing operative work during
the meetings, but also creating an open and friendly atmosphere to establish a connection among
RT members. Prioritizing group identity while concealing its technological character is indicated
when meetings are not perceived “[...] as phone conferences, but as a place to come together [...].”
(O5), reinforced by many short humorous conversations in-between topics and also corroborate by
the wish [...] if there would be the possibility like you truly sit on a table together and see the other
person in a virtual or similar space; that would enhance the communication on many levels (I2).
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In contrast, technological mediation often becomes visible due to connectivity or audio problems,
for example, indicated by Ricarda asking in the related chat whether she was dropped out (O1)
or Valentin not fulfilling his role as a moderator, not noticing that his connection is poor (O1).
This leads to typically adapted behavior linked to the uncertainty whether the connection is
working correctly with respect to the problem of synchronicity [47]. For example, Maike repeatedly
asked, if everyone could understand her (O3) or if something is not understood by others, and so
Janina repeated her statement (O1). And even though the administrators want to create a friendly
atmosphere, the video function is rarely used, sometimes prior to the official start by Valentin
during small talk, but then switched off at exactly 6 pm (O3). Maike reflects on this aspect broadly
in the Interview:

“Yes, so a thing which is new to me is that the RT meets only virtually. That’s something I
can’t deal with through my work background. This has always been face-to-face and I
realize that this [i.e., virtual interaction] is very strange. You imagine people differently,
yes? Because of the virtual, and audio only. For example, I just realized, I met Claudia
in person recently, and had imagined a different person. That’s very interesting, if the
video is off, how differently people are perceived. In addition, you have a feeling based on
Slack, then you imagine something and it is totally different. I think it is interesting and
nevertheless, I wonder why it works so well. I didn’t expect that. And this is ascribed to the
organizer Valentin, who does it very very well” (I3).

There could be different reasons for the actors to do so, such as saving bandwidth but also engaging
the possibility for participants to acknowledge their privacy (O5). Even though they have a backup
(I2), they did not choose to use the alternative as they have to cope with the connection problems.
This may be because of too much effort to switch platforms as well as the functionality of Skype
for Business to integrate telephone calls.

Slack: Slack is used as the central team collaboration tool and therefore structures collaborative
actions and influences interactions in the Skype meetings of the RT. While the virtual meetings
in Skype have fewer active attendees, the number of Slack users has increased to 74. The Slack
analytical report shows that by May 02, 2020, an average of about 28 users actively wrote or read
messages or posts.
In total, there are 25 channels, which remain relatively constant from March 28, 2020, already

having 20 channels established (see figure 3 and table 5 in Appendix). The number of messages
varies on weekdays but does not show a strong pattern to be linked to the days with video calls
and is higher in private chats than in public posts (see figure 3). The channel structure includes a
general channel, a channel regarding psychological aid, an input and output channel for documents,
and channels for emerging topics such as flyers, masks, website, donations, and local neighborhood
channels: “We have a channel for each neighborhood, based on the statistical neighborhoods of the
city, which are luckily reported online” (I2). This is also made persistent by the function to set a
goal for each channel (SC21). Additionally, the members of the RT relied on a bot channel of the
German Robert Koch Institute (SC15). The neighborhood structure was also set up earlier (March
14) on Facebook. This might have been a blueprint for Slack, where channels were created one
week later. In addition, the administration team tried to establish its own internal channel but
observed that they operated at the admin meetings or bilaterally, speaking against having operated
internal communication in Slack. This is undermined that they also forgot to undertake the action
of adding an admin member: “We have a closed admin channel in Slack, but it is rarely used because
we have met each other so often [...]. A week ago, I noticed that Tamara is not even in the channel” (I1).

Slack is used as a central file storage, which is also indicated by the two channels “datenstream-
input” (SC04) and “datenstream-output” (SC10), which are described as “channels for data storage,
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Fig. 3. Slack has been used as a central tool of Round Table from the start. Top: Number of channels (orange)
over time. The channel structure remains relatively constant since March 26, 2020. Bottom: Number of
messages in channels (blue) and private messages (red) over time. Peaks during the weeks do not always
cover specific meetings but fewer messages are send on weekends than on working days. In general, more
communication was sent in private messages than in public groups, the former showing more style of a chat
than public groups, often structured in threads.

where everyone can add text or files.” (I2). Nevertheless, we observed members asking for information
in Slack during pre-existing meetings (O1, O3). Protocols of the meetings are not stored in a
respective Slack channel. Even though Slack is centralized and everyone has access, posts are
sometimes actively screen-shared during video conference calls to ensure that everyone is one the
same page (O3, O4). This indicates that not all actors are entirely aware of the content in Slack and
therefore the RT could not realize the full potential in the course of collaboration in Slack.

Further findings show that topics debated in Skype meetings were actively promoted to be created
as channels. For example, during a video conference, Hans proposed creating a new channel dealing
with face masks (O3). Referring to Lukas, it is also indicated that Slack may mediate the network’s
activities: “We have a channel for all important topics, like the current topic of masks, where we
created an own channel” (I2). The aim of increasing efficiency by division of labor becomes prevalent
relying on Slack as a space for discussions, in which not all actors are involved or interested in
organization (O2). Further, some feedback on issues that arise during Skype meetings is ascribed to
be conducted via Slack (O4).

Discussions may also be moved from the general discussion channel in Slack to a new one (SC01).
Yet, considering the number of messages and newly created channels, many topics in the general
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channel remain unstructured (see table 5 in Appendix). Thus, while division of labor may have
increased using Slack, individual communication structures of actors hinder its deeper integration.

There was skepticism about whether Slack would be easy to use: “I have known it before and was
skeptical that it might be too complicated to use” (I1). Yet, it was generally accepted very well: “It
has proven to be good, even though people aren’t skilled with computers” (I1). Emerging problems
were actively addressed by the administrators, for example, Conrad having problems organizing
Slack (O3) and Valentin showing support: “Keeping in mind people who have never worked with it
before [...] we have offered to give a short training” (I1). The pastor, who is in his sixties, showed
great excitement about Slack in view of the potential use by his church:

“I would like to use it in my community [...] I have already scheduled an introduction with
my musician [...] I just have to convince my secretary, she is a bit more shy” (I5).

Other tools: While Skype for Business and Slack are the central tools of the RT and the Google
office suite is used for protocols, we observed that when discussing a new schedule for meetings,
although admins had already proposedWednesday and Thursday, they introduced Doodle to ensure
that the decision was accepted on a broader level and nobody was excluded even though they
did not attend the respective meeting (O1). For bilateral communication, they mainly use Slack,
but not all members monitor Slack regularly, so they bypass it through WhatsApp or telephone
calls: “To each other, we write via Slack or WhatsApp and if it is urgent, we give each other a call” (I1).
Meeting Protocols are sent out via e-mail, indicating that more traditional operations of societies
are not conducted with collaborative software but mediated through already established ways of
communication actors are used in other contexts, for example top-down actions in work. Calls are
also used for bilateral coordination when Slack communication does not fulfill the needs or a more
personal conversation is required: “Ricarda 2020-04-16 21:10:01: If there are questions left, please call”
(SC06). Recognizing the limitations of Slack, Valentin also used phone calls to contact members
who are rarely in meetings and for the same reason do not react to a reminder via Slack (O8).

Communication with the Public: As part of the multi-level network’s goal of increasing publicity
(see section 4.2.2, it created a website and used one of the actor’s Facebook group, formerly not
associated with the RT: “Maike is a bit like our mouthpiece, because she has founded a Facebook group”
(I1). The Facebook page is not named after the RT, indicating its individual agency, but is internally
seen as a link to the public. One RT member further notes that her COVID-19 pandemic-related
Facebook group has “the broadest range at the moment.” (I2). The Facebook group was spontaneously
created by Maike, who “didn’t really think about it” (I3) before joining the RT. Rationalizing this
decision, she highlights:

“Retrospectively, it is great because you just use your profile, with no phone number or
whatever, you just can join. That means there is no need of prior communication to be
granted.[...] People are free in their choice” (I3).

The website was never mentioned in the interviews, but the Slack channel SC25 is about the website,
which shows that one member already had a COVID-19 pandemic-related website. There was a
controversial discussion about whether a merged website should be created and which content
should be presented. The discussion about layout and content included consideration of RT aims.
In the end, the website remained mostly static and simple.

5 DISCUSSION
The RT is a spontaneous network which benefits from the different actor roles according to personal
and institutional backgrounds [82]. Both collaboration and cooperation of heterogeneous actors
seem to be effective when there is a flexible network structure and an agreement on the overall aim.
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First, we discuss the results regarding our research questions, followed by a theoretical reflection of
AT and the network structure. Then we derive six implications based on our findings. Some of our
implications about the collaboration within the network but also the dependence on resources go
along with the implications of Van Gorp [75] although the latter has a focus on the collaboration
between V&TCs and aid organizations.

5.1 Volunteerism of the Network
Interested in both aims and goals of the RT network and the related actors (RQ1), we illustrated that
the overall aim of helping people in the community determines RT activities, with many actions
becoming routine operations. However, while the network formulates the aim of institutionalization
in the course of events, it is hindered by its flexible nature, with already institutionalized, i.e.,
extending [17] actors’ having individual aims. Asking about cooperation within the network (RQ2),
we found that while there are activities of promoting the network, many actors do not state in
public communications that they are members of the network. At the same time, the multi-level
character of the RT promotes institutionalization, with actors adapting to and conducting actions
in virtual spaces [72]. Even though the network was formed spontaneously [3, 42], volunteers
have been able to organize themselves under the banner of a common aim and with the help of
technologies. In contrast to individualized social media users, the diverse network actively acted
and operated with collaboration tools. While the network’s flexibility allowed the integration of
virtual and analog spaces to varying degrees, activities among actors were mediated through the
network’s main communication channels into collective agency.
The use of technology and the choice of tools depend not only on the personal experiences of

the actors but also on uncertainties regarding restrictions, which in our case was Slack’s limit of
10,000 messages. At the time of our data collection, it was considered suitable; however, it was
already an issue that tied up mental and organizational resources. As the COVID-19 crisis is still
ongoing, it could demand a change of the used tools or the collection of money to use a paid option.
It is also considerable that platforms address demands by making changes to their software, e.g.,
the user interfaces, as we have seen in the case of Reddit after the Boston Marathon Bombing of
2013 [38, 39].

Furthermore, we found that cooperation within the network is largely determined by community,
i.e., the social context of the network. With activities being defined by crisis management measures
regarding risk groups, shopping, or improvised self-protection, actions were directed towards
nursing homes, food and masks. The unpredictability at the beginning as well as longer duration of
the crisis also influenced the spontaneous formation of the network and the subsequent aim of
institutionalization [46, 72]. Thus, the pandemic character of the crisis influenced activities, differing
from other crises in terms of the absence of physical destruction and enhancement of digitization
[55, 78]. As volunteerism often emerges when national emergency services or authorities fail to
take the necessary actions, the RT may contribute to the collective resilience of the city. This
may also be the case regarding public health crises in the Global South, where people may also
have organized themselves relying on digital technology and taken on more active roles than data
collectors or vulnerable non-users of smartphones or social media [8, 73].

5.2 Activity Theory and Network Structure
Inspired by AT, our virtual ethnography focused on the activities of the volunteer network based on
collaborative software and social media. At the same time, the method also allowed for investigation
of analog actions in times of the ongoing pandemic. We considered investigating the network based
on a framework of Distributed Cognition which may foreground the role of technology in relation
to cognitive processes that occur in the context of functional relationships between human actors
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and technology as components of an established system [27, 43]. However, we decided for AT
as our work privileges human actors over non-human agency [27]. Supporting this decision, we
focused on a volunteer network initiated by individuals, and whose members perceive themselves
as agents using technology purposely.

In a next step, focusing explicitly on interdependencies of activities and actions may contribute to
the design of new coordination techniques [12]. As the group assigned roles and tasks [86], it could
have supported this effort by not only urging accurate self-description in profiles and channels, but
also using a transparent task assignment plug-in in Slack. While we have indicated hierarchical
structures of the multi-level network, consisting of a group of administrators and comparatively
less strongly associated members, different leadership roles may be studied prospectively. Even
though the RT does not explicitly elaborate different leadership roles besides the assignment of a
group of administrators, actors possibly differ in terms of responsibility and impact.

5.3 Implications for Virtual Collaboration in Crisis Volunteering
Based on our findings, we have six implications for virtual collaboration in crisis volunteering. We
derived these implications by uncovering problems that arose when activities, actions, or operations
were not ideally directed at objects and thus both aims and goals were not achieved optimally. At
the same time, however, crucial implications could be derived looking at instances of successful
actions, which are determined by the various actors’ properties.

(1) Networks should expand their abilities by integrating people’s skills as resources.
(2) Groups should support community building.
(3) Actors should not overlook suitable software solutions when adapting from other contexts.
(4) Groups should not orientate too much on external structures and look constantly at their
needs.
(5) Virtual groups should consider the integration of analog or analog-virtual groups to
empower their capabilities.
(6) Companies should support crisis volunteering.

Regarding the AT-based analysis, we saw that the choice of tools is influenced by the communities
of actors, which includes the individuals’ workplaces and experiences in former volunteering actions
(Implication 1 and 3), as the founders had mentioned in the interviews. Technological mediation
challenges the actions to reach goals and establish rules and operations (Implication 2), whichwe can
see with respect to the need to interconnect deeply with each other in video calls, although having
never met physically. Even though the community has an influence on how the network organizes
itself, it can be tricky if it is not matching the aims while fulfilling a goal, for example, when creating
the Slack channel structure (Implication 4). The combination of different actors, which consist
of emerging social media-based groups on Facebook and extending analog operating groups like
the church, soccer club, or political party, enhance the overall power to reach goals and enable
actions and operations, as they already have established ways of communication, administrative
capabilities with offices, and a pool of people who could be sent to places. As the analysis has shown,
such resources may be highly decisive and allow for effective activities (Implication 5). Community
may determine an actor’s needs; thus, it is relevant to gather support in the form of financial
resources, as we have seen when considering inefficient actions like long discussions regarding
funding or social pressure within the network to spend money on printing a flyer (Implication 6).
In the following, We explain each implication in more detail.

(1) Networks should expand their abilities by integrating people’s skills as resources. With technical
problems being prevalent in the beginnings of the RT virtual meetings, it became clear that individual
skills are relevant for successful cooperation. It is crucial which technical skills are available within
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the group. While incidents of disruptive background noise and questions regarding audibility
re-occurred, skilled members of the administration team offered Slack training and repeatedly
advice on Skype for Business settings. Cooperation in a diverse network depends strongly on the
skills of the individual actors, but also on the individual motivation to learn, which is sometimes
triggered by network interactions.

(2) Groups should support community building. As indicated by actions determined by adaptation
at the beginning of the RT video conferences, actors need to pay special attention to verbal
performance. Especially if actors have no prior personal relationships, speech acts may determine
emotional interconnectedness across the network. This may also have an impact on cooperation,
as problems are presented euphemistically and less clearly defined. Chat conversations allow for
more open discussions and quick positive feedback. While observations of Skype for Business
sessions implied analog strong performers contribute asymmetrically to conversations, interactions
in virtual space should also be guided by privacy concerns.

(3) Actors should not overlook suitable software solutions when adapting from other contexts. People
use tools and processes they know from other contexts. The tools used were adapted from work due
to the feeling of time pressure and because they adopt the processes that work in other contexts to
crisis volunteering. This can be seen not only in the use of Slack, Skype for Business and Doodle, but
also in structuring of meetings with a formal protocol and sending it via mail to the participants and
not integrating it in a collaborative way, for example, by using web-based collaborative real-time
editors like Etherpad or the persistence of results by adding protocols in Slack.

(4) Groups should not orientate too much on external structures and look constantly at their needs.
Adopting external structures like the official city’s district mapping into Slack channels did not work
well, considering the number of messages used. Even if the aim of being a local initiative has a high
anchorage in the districts, for example, the church is operating in their district, activities do not end
at the local borders. Organic creation of hyper-local channels, for example SC12 (Johannesviertel,
where the church is located), which has been archived due to new district channel structure, seems
to be an odd choice with a top-down approach. While distributing the flyer, they used a topic-related
Slack channel and a map coordinating the action to a hyper-local level, which seems to be a better
approach. Thus, being flexible and open to have a dynamic root-based channel creation does support
aims, goals, and activities and encourages members to participate.

(5) Virtual groups should consider the integration of analog or analog-virtual groups to empower their
capabilities. Social media-based groups can be helpful in connecting with users, but most of the
power lies in personal and organizational networks. Online interactions can mostly be pursued
intuitively and take place between previously unknown actors. Yet, even if they are members of
a group, users still constitute individualized actors and it may become difficult to work towards
collectively formulated goals and aims. In contrast, organizational networks, building on regular
virtual meetings and accessible collaborative systems like Slack carry a greater potential of agency.
This is accompanied by both public and private spaces for affirmative personal interaction.

(6) Companies should support crisis volunteering. Money is a factor and could be seen from two
perspectives: First, spontaneous support groups, if not covered by an institution, have no budget
which is evident not only in the choice of tools but also in discussions about the costs of printing the
flyer, where members donated personal money. As a result, they are dependent on sponsors when
choosing proprietary tools or have to use freemium models. Slack, for example, has a limit of 10,000
messages and it is difficult to estimate whether this limit will be reached in the context of crisis
volunteer work. During crisis, Slack could remove this limit to give volunteers more confidence
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in the choice of tools. For example, Zoom withdrew their 40-minute barrier and mobile phone
providers increased their data volume. Second, companies could support crisis volunteering not
only by lowering financial barriers but also by implementing features to support crisis volunteering,
such as better management of offerings and requests for help as Facebook did as part of their “Crisis
Response” feature.

5.4 Limitations & Outlook
Our work comprises the RTs interactions from its foundational beginnings and does not yield
deeper insights with respect to the entire development of the network in the course of the crisis.
This is due to the ongoing spread. Future long-term studies may complement our focus on the initial
establishment of the network structure, including the procedural use of technologies. Therefore,
we still accompany the network by observations. We did not pay special attention to technological
mediation within an individual network actors’ perspective and volunteers on-site. Comparative
studies on inter-organizational collaboration between volunteer groups vs. collaboration between
V&TCs and professional aid organizations could be helpful to connect inter- and intra-organizational
collaboration. Additionally, not only crisis informatics may benefit from a more critical perspective
on gender roles or female leadership in the context of crisis volunteering but also feminist HCI
studies focusing on collaboration efforts in general. Prospectively, works may have a closer look
at technology use causing tensions and aim for the generation of concrete design implications.
Since only one network is studied in this work, we did not investigate other networks despite the
pre-selection of 80 groups in the case selection. From what we have seen about these groups, this
work represents a typical case of COVID-19 crisis volunteering in terms of the broad anchoring in
society by all different types of members, but is integrated under one multi-level organizational
roof.

6 CONCLUSION
At the beginning of 2020, when the COVID-19 pandemic appeared in Germany, people acted spon-
taneously and created support groups on social media and already institutionalized organizations
extended their purpose to new goals (e.g., sport clubs sewing masks instead of organizing tourna-
ments), both offering help. This led to a highly dynamic situation where coordination of activities
was crucial. We were interested in how groups proceed and first observed 80 initiatives during
the COVID-19 pandemic in five German cities and then decided to conduct a virtual ethnography
of a multi-level network Round Table (RT) based in Darmstadt, Hesse. We investigated multiple
sites through interviews of members, participatory observations of their (bi-)weekly Skype based
meetings, and data analysis of chats in Slack, social media and public communication. Based on two
research questions about aims and cooperation, the qualitative analysis of the data was conducted
with Activity Theory (AT) as a theoretical frame of reference. As a common theory of CSCW and
HCI, we contribute with the application of AT to crisis informatics. This helped to structure the
focus of our on interactions, needs, actors, technologies, and the division of labor and community.
Further, we complement existing work on virtual volunteers in crises by shedding light on tech-
nological mediation within the emergent network. We have found that the organizational aim of
coordinating help was successfully achieved. This was done by connecting heterogeneous actors
through digitization and institutionalization, considering Facebook groups, soccer club fans, church
communities or political parties as well as individuals. Inherent to the crisis-specific circumstances,
the network acted across virtual spaces, using collaborative software and video-based meetings,
but was also able to integrate analog spaces. We identified six crucial implications for building
a successful network with the ability to use technological tools and form a multi-level network,
without budget but personal skills and institutional backgrounds as resources. In times of public
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health crises, volunteering networks and related activities may be crucial when it comes to local
resilience and self-identification of communities.
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A APPENDIX

Table 3. In the semi-structured interviews we posed eleven main questions derived from our research
questions.

Interview Questionnaire
1. What is the name of your initiative?
2. What has led to your initiative’s engagement in the context of COVID-19?
3. Who is active in your initiative?
4. Please describe briefly the goal of your initiative.
5. If you would have to determine exactly who the target group of your initiative is, who would it be?
6. Which platforms do you use? Both internally in the initiative and for the external communication?
7. What kind of contact do you have with other groups or initiatives?
8. In case you do not have any contact with other initiatives: Do you follow the engagement of other groups?
9. Are you active at the Round Table? If yes, how did your contact with other initiatives develop?
10. Have you heard about nationwide or statewide initiatives, and how do you see them?
11. Do you experience support or difficulties with employers, politics or the media?

Table 4. We made five participatory observations of the Round Table meetings (each with two researcher)
and two of the admin team meetings (each with one researcher), taking notes.

Observation Date Meeting Researcher
O1 2020-04-20 Round Table Meeting Researcher 1
O2 2020-04-20 Round Table Meeting Researcher 2
O3 2020-04-23 Round Table Meeting Researcher 2
O4 2020-04-23 Round Table Meeting Researcher 3
O5 2020-04-28 Admin Meeting Researcher 1
O6 2020-04-29 Round Table Meeting Researcher 2
O7 2020-04-29 Round Table Meeting Researcher 3
O8 2020-04-30 Admin Meeting Researcher 2
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Table 5. The channels in the Slack export of the Round Table with the number of messages and users until
May 2, 2020.

Channel Name # Msg # User Description
SC01 allgemein 206 74 General Channel
SC02 flugblatt 166 74 Channel about flyer
SC03 websites 64 7 Channel about website
SC04 datenstream-input 43 74 Channel for received data
SC05 lokaler-einzelhandel 34 74 Channel about shopping help
SC06 carepäckchen-teestube 33 6 Channel about donations
SC07 community-masken 22 74 Channel about Masks
SC08 landkreis-darmstadt-dieburg 19 74 Channel for a neighborhood
SC09 test-und-demo-stream 18 10 Test channel
SC10 datenstream-output 17 74 Channel for published data
SC11 zielgruppen-erreichen 17 74 Channel about target groups
SC12 johannesviertel* 6 0 Channel for a neighborhood
SC13 darmstadt-bessungen 4 74 Channel for a neighborhood
SC14 darmstadt-nord 4 74 Channel for a neighborhood
SC15 newsstream-rki 4 72 Bot channel from Robert Koch Institute
SC16 darmstadt-stadtmitte 2 74 Channel for a neighborhood
SC17 psychologische-supervision 2 74 Channel for internal psychological help
SC18 danke-sagen 1 74 Channel to thank volunteers
SC19 darmstadt-eberstadt 1 74 Channel for a neighborhood
SC20 darmstadt-west 1 74 Channel for a neighborhood
SC21 darmstadt-arheilgen 0 74 Channel for a neighborhood
SC22 darmstadt-kranichstein 0 74 Channel for a neighborhood
SC23 darmstadt-ost 0 74 Channel for a neighborhood
SC24 darmstadt-wixhausen 0 74 Channel for a neighborhood
SC25 website* 0 0 Channel about website
Total 664 74

* = archived, not active at time of export
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Table 6. The coding scheme we used in our qualitative analysis of the collected data, including interviews
and observations, is oriented by the Activity Theory . It was developed abductively, influenced both by the
empirical material and by the theoretical framework of AT. We tried to fit the hierarchy to the AT vocabulary
and where needed added more specific codes.

Level 1 Level 2 Level 3

Interactions Activity, Action,
Operation, Agency

Needs Aims Post_Corona
Goals, Motivation

Subjects Meta_Organization Cooperation, Round_Table
Individuals, Economic_Actors,
Medicals, Clubs, Lose_Groups,
Facebook_Group, Initiatives,
Pol_Party, Institutions,
Cultural_Organizations,
Public_Organizations,
Religious_Organizations,
State_Government,
Newspapers, Characteristics,
Sociodemographic_Features

Objects Things Brochure, Data, Media
Technology Mediation, Paypal

VideoConference_System,
Communication_Technology,
EMail, Phone, Messenger,
SocialMedia, Facebook, Slack,
Website, Online_Training

Help General_Volunteering,
Mental_Support, Shopping,
Restaurant_Retail, Masks
Care_Packages, Financial_Support

Division_Labor Efficiency, Immaterial_Labor,
Manual_Labor, Specialized_Skills,
Sanctions

Community Corona_Specific, Darmstadt_Specific

Problems AnalogDigital_Mismatch,
ActionReaction_Mismatch,
Demands_Public, Internal_Group,
Organizational_Scepticism,
RoundTable_Promotion, Money, Time

Rhetorics_Sentiments Rhetorics, Positive, Disappointment,
SelfReflection, Personal_Opinion
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