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Abstract: The COVID-19 pandemic had a strong impact on Portuguese society and raised the need for new
technological projects to help frontline professionals in the fight against coronavirus and its effects on the
local population and economic agents. It is in this context that the Tech4Covid19 movement was founded by
Portuguese technological startups. This initiative brings together more than 5000 volunteers and offers
technological solutions in the areas of health, education, and local economy. This study aims to understand
and explore the organizational model and dynamics of Tech4Covid19 through the adoption of qualitative
methods based on primary and secondary sources that have allowed the movement to be explored from
multiple perspectives. The findings reveal that Tech4Covid internally promotes the development of its own
projects, but also accepts projects proposed by external entities that are aligned with the principles and values
of the movement. The organization of the movement is supported by autonomous self-managed teams
regarding each project, and there is a coordination group responsible for the aggregate management of the

various initiatives and for establishing communication with partners, the media, and social networks.
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Resumen: La pandemia de COVID-19 tuvo un fuerte impacto en la sociedad portuguesa y planted la
necesidad de nuevos proyectos tecnolégicos para ayudar a los profesionales de primera linea en la lucha
contra el coronavirus y sus efectos en la poblacion local y los agentes econémicos. En este contexto, se fund6
el movimiento Tech4Covid19 por parte de startups tecnoldgicas portuguesas. Esta iniciativa retne a mas
de 5.000 voluntarios y ofrece soluciones tecnoldgicas en las areas de salud, educacién y economia local. Este
articulo pretende comprender y explorar el modelo organizativo y la dindmica de Tech4Covid19 mediante
la adopcion de métodos cualitativos basados en fuentes primarias y secundarias que han permitido
explorar el movimiento desde multiples perspectivas. Los resultados revelan que Tech4Covid promueve
internamente el desarrollo de sus propios proyectos, pero también acepta proyectos propuestos por
entidades externas que estén alineados con los principios y valores del movimiento. La organizacién del
movimiento se apoya en equipos auténomos auto gestionados con respecto a cada proyecto, y existe un
grupo de coordinacion responsable de la gestion agregada de las distintas iniciativas y de establecer la

comunicacién con los medios de comunicacion y las redes sociales.
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1. Introduction

The crisis provoked by COVID-19 has completely different characteristics from the previous
sovereign debt crisis in the EU countries of 2008. Some unique characteristics of this crisis should
be remarkable. This crisis was motivated by a global and abrupt shock in which demand and
supply were simultaneously destroyed. This situation occurs when the world is much more
integrated, as demonstrated by the speed with which the COVID-19 spread throughout the world
(Hennig, 2020). This crisis also comes at a time when governments are more in debt and therefore
have less capacity to absorb shocks. Moreover, the economic impact of this crisis is asymmetric.
For example, some industries like tourism are more affected than others. This means that the
sectoral composition of countries will influence the impact of the crisis.

In an open economy like the Portuguese one, the negative effects of the COVID-19 pandemic
were significantly felt. Firstly, COVID-19 forced the confinement of the population at home and
the closure of non-essential economic activity. In this way, the effects of the crisis were felt in the
main sectors of the economy and in the life of Portuguese companies and their employees. In a
country where the business sector is mainly made up of small and medium-sized enterprises
(SMEs), and where export activity represents 44% of the national GDP, the opening up of foreign
markets to Portuguese goods and services will be a key factor in the recovery of economic activity.
However, the business structure in Portugal is fundamentally aged and dominated by micro
family companies (Marques & Couto, 2017). Hence, startups with strong support in technology
are more agile business structures with better conditions to adapt to sudden changes in the
market, despite strong cash flow constraints.

As Seijts and Milani (2020) state, it is in the context of critical, volatile, and highly uncertain
situations that the leaders of organizations assume a decisive role in society. Giones et al. (2020)
refer that the startups due to the uncertainties of the management of their activities and
difficulties in predicting the success of their commercial projects have the challenge in the short
term to continue with their projects or adapt their activities to respond to the challenges posed
by COVID-19. The Portuguese startups quickly sought to respond to the challenge of COVID-19
and converted their production activity to the manufacture of personal protective equipment that
is in short supply in Portugal and the world. At the same time, apps were also developed with
the fundamental objective of mitigating the economic and social effects of this crisis on the
population and companies. On March 16, 2020, the Tech4Covid19 movement was created by the
founders of Portuguese technological startups. This movement emerged from an informal
conversation in which the founders of these companies wondered how they could organize
themselves to respond to this crisis by developing technological solutions to combat the effects
of the virus. There was a consensus that none of these companies alone would be able to respond
to a challenge of this magnitude, but that together they could make a difference in the lives of
many people and companies. In just six days the movement managed to gather 120 startups and
more than 2500 people, who were working on about 20 autonomous projects to combat the new
coronavirus. The Tech4Covid19 movement aims to bring together talent, resources, and
technology to fight the spread of COVID-19 and the social, economic, and environmental
problems that have arisen due to the pandemic. Furthermore, Tech4Covid19 strongly contributed
to Portugal being considered by the Organization for Economic Co-operation and Development
(OECD) as the country with the largest number of innovative projects in the fight against COVID-
19. It is currently the world's leading country in this area according to the OECD data (Simdes,
2020).

This manuscript aims to explore the Tech4Covid19 organizational model and dynamics. The
purpose of this work is to explore how a movement of this large dimension can be organized and
coordinated, in which several projects coexist in parallel, and several companies from very
different areas can come together and work towards a common goal. To achieve the proposed
objective, qualitative methodologies were used through the analysis of primary information
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sources (i.e., interviews with the founders of the initiative) and secondary information sources
(i.e., social networks, streaming video channels, press releases).

This paper is organized as follows: Initially, a theoretical contextualization on the role of
digital technologies and the emergence of social movements is performed and the Tech4Covid19
initiative is presented. Next, the various phases of the study methodology are described. After
that, the results are presented and discussed according to their relevance to understanding the
organizational structure and dynamics of the movement. Finally, the conclusions are outlined,
and the practical impact of this study is presented. In this section, the limitations of this study are
also discussed, and some indications of future work are provided.

2. Background

2.1. The Role of Digital Technologies

The technological revolution has given rise to a desire and a need for companies to innovate
and use technologies as a primary resource. The use of the Internet is now indispensable both for
companies and enterprises. Through the use of information and communication technologies
(ICT), it is possible to access a very diverse range of information in real-time, as well as to
exchange data. In fact, the services have been simplified and facilitated by the adoption of ICT. A
good example of this impact is teleworking, which was a measure widely adopted by companies
to continue their activity in times of pandemic (Belzunegui-Eraso & Erro-Garcés, 2020). However,
technology has also been seen by some as an element that can pose new challenges in the society
like the reduction of the human labor force (Dahlin, 2019; Gentili et al., 2020). However, this
situation has fostered the emergence of specialized occupations in the ICT field, such as software
engineers, digital marketing professionals, bloggers, or youtubers.

Various sectors of society are adopting technologies to combat the COVID-19 pandemic.
Some of these initiatives are new and limited to certain countries and use apps to offer services
in isolated situations. In this field, there have also been apps developed in a local context to alert
to potential sources of contagion through the smartphone (Lee, 2020). These apps essentially aim
to identify sources of contagion more quickly and consequently reduce the rate of spread of the
coronavirus. Although the idea is potentially interesting and effective, its adoption is still viewed
with some distrust in some countries in the face of the difficulty in guaranteeing full privacy of
citizens' data (Abeler et al., 2020). However, the role of technology is even broader. Drones and
robots have been used by civil protection authorities to detect and control crowds. The 5G
network has also assumed an important role in enabling the functioning of artificial intelligence
systems and in facilitating interaction between people who are physically distant (Fisher, 2020).

However, one of the lessons of this crisis is that technology becomes relevant in interaction
with people. The Internet has enabled people not only to be consumers of information but also to
interact with other people and companies. The channel has progressively become two-way, so
technological solutions must not lose focus on people. It is in this context that the concept of
Human2Human arises. According to Kramer (2014), in the current information age, people want
to be part of something bigger than themselves, feel, and be included. In this context, although
people can represent companies and businesses, they are still humans, susceptible to mistakes
and emotions. Therefore, Almeida (2020) advocates that it is indispensable for companies to opt
for new models of relationship with clients, in which the human component is fundamental in
this process, through the establishment of relationships of transparency and trust. This is a central
element in the technological solutions that can be developed in the context of this pandemic, in
which companies take on the challenge of establishing affective bonds with their clients.
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2.2. The Emergence of Social Movement Organizations

Today's society is characterized by being highly diverse and dynamic, in which a huge range
of differences coexist daily. The individuals that make up our society have needs embedded in
different realities. Staggenborg (2015) notes that these needs, often constituted by minorities, need
to be represented in our political context to be met. However, in our society we observe that
interests and needs of certain groups are not properly met by government entities. It is from this
conflict of interests that social movements become a tool for intervention.

Social movements have emerged to challenge political, economic, and cultural authorities.
They also fundamentally arise in times of major emergencies such as calamities and strong
repression of individual and collective freedoms (Desposato & Wang, 2020; Gillan, 2020). As
Yadav (2015) argues, social movements are directly linked to solving social problems, rather than
to claiming material goods. However, they are not only about claiming rights or demanding
representation for a group, because a movement can emerge as a constructive agent of a proposal
for social reorganization to change one or another aspect of a society. According to Snow and
Soule (2010), a key element of social movements is challenging the authorities by making
demands that imply fundamental and structural changes in society. These movements can
collaborate with other organizations or associations which allows them to increase their reach
and impact on society. The importance of organizing these movements is great for building a
more egalitarian and just society (Deveaux, 2018; Laville, 2010). However, the power of collective
action is only effective when directed. In this way, the emergence of leaders who directly
represent the group's demands and the organization on behalf of common demands or ideas are
the pillars and the driving force behind these groups.

Times of deep crisis as currently experienced with COVID-19 can generate the creation of
alternative forms of protest and new social movement organizations. Social movements create
and recreate links by building on existing networks, but also in their way of acting and connecting
that allow these links to multiply (Snow & Soule, 2009). Faced with the manifest shortcomings of
governments and the market, social movement organizations are constituted in mutual support
groups that promote social action by helping the most vulnerable populations.

Social movements, in times of deep crisis, are propagated by the perception of a drastic and
profound threat, contributing to cognitive openings. While everyday life changes drastically,
there are also spaces for reflection on a future that cannot be thought of as a continuation of the
past. In this way, reflection in social movements increases our ability to understand the economic,
social, and political causes of the pandemic (Pinckney & Rivers, 2020). Furthermore, social
movements can explore the spaces for innovation that arise in times of uncertainty (Farzad et al.,
2020; Grasenick & Guerrero, 2020). The need for sharing and broad support to deal with the
pandemic can bring recognition of the richness of civil society mobilization.

In a social movement like Tech4Covid that already features the involvement of many private
sector entities, it is important to explore the motivational factors that make this movement grow
in an organized and coherent way. A key pillar of the Tech4Covid19 movement is how different
organizations and individuals contribute to the development of solutions with high social impact.
Another fundamental pillar of this movement is that all the entities participating in this
movement do not seek profit and can constitute a non-profit movement that builds a complete
support network in multiple areas (e.g., health, education, trade).

In the contextual dimension, the purpose is to characterize the contextual factors where the
Tech4Covid19 operates. First, it becomes relevant to define the objective of the organization and
the motivations for its emergence considering the perspective of the stakeholders. Equally
relevant is to characterize the competition that exists in the area and the cultural barriers that can
act as barriers to acceptance of the social movement. Therefore, and to understand the context of
the emergence of the Tech4Covid19 movement, the following research questions were
established:
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e RQ1. What are the objectives of the Tech4Covid19 movement?
e RQ2. What have been the obstacles encountered in establishing the movement?
e RQ3. What have been the key values transmitted by the movement to people?

In the content dimension, it is relevant to explore the strategic positioning of the social
movement and the existing forms of collaboration between its members. In Tech4Covid19 this is
an element of great relevance since its members are not permanently allocated to the initiative
and perform their professional functions with the business sector, especially with startups
incubated in technology parks. Two research questions were established:

o RQ4. What is the organizational structure of the movement?
e RQb5. How is the coordination of the various projects within the movement carried out?

Finally, in the process dimension, it turns relevant to explore the processes associated with
the current management of Tech4Covid19 movement. It is explored the ways of balancing work,
communication, and distribution channels in the market, and existing transactional costs.
Furthermore, and considering the highly unstable and uncertain effects of the pandemic, it is
equally relevant to explore the future role of this movement after a few months since its inception.
In the end, three more research questions were defined:

e  RQ6. What are the selection criteria used for the acceptance/creation of the suggested
projects?

e RQ7. What is the expected relationship between the movement and its partners?

e RQ8. What has been the progress of the movement?

Finally, a synthesis of the research questions that have been determined in this study with
their associated dimensions is shown in Table 1.

Table 1. Association between dimensions and research questions.

Dimension Research question
The Context RQ1. What are the objectives of the Tech4Covid19 movement?
RQ2. What have been the obstacles encountered in establishing the
movement?

RQ3. What have been the key values transmitted by the movement to people?
The Content RQ4. What is the organizational structure of the movement?
RQ5. How is the coordination of the various projects within the movement
carried out?
The Process RQ6. What are the selection criteria used for the acceptance/creation of the
suggested projects?
RQ7. What is the expected relationship between the movement and its
partners?
RQ8. What has been the progress of the movement?

Source: Developed by the authors.

3. Methodology

3.1. Research Design

The objective of this study is to explore the Tech4Covid19 movement namely to understand
how it is possible to organize a movement with these dimensions and characteristics.
Furthermore, it aims to assess how this initiative was received by the community, to perceive its
internal functioning and organizational dynamics, and to comprehend the strategy defined for
the distribution of functions in a highly dynamic and multidisciplinary team. To this end, this
study uses both primary and secondary data sources. As primary data sources, an interview with
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the founders of the initiative was conducted and secondary data sources published by the
movement on Slack, Instagram, and Facebook social networks were explored.

Figure 1 presents the various phases of the research design. In the contextual dimension, the
role of digital technologies in the fight against COVID-19 has been contextualized. Next, a
gathering of information on the Tech4Covid19 movement was performed considering secondary
data sources. Secondary data sources were used such as social networks (i.e., Slack, Instagram,
Facebook), the movement's official web page, and written and digital press news. This
information was fundamental to the description of Tech4Covid19 considering its lines of action
and evolution over time, both in terms of the composition of its teams and projects. The second
phase comprised teamwork and included, in the first place, the definition of the interview
structure. After that, the interview was disseminated by the founders of the movement. Given
the number of project teams and their distributed organization, the spokesperson of the project
was contacted, who then took on the mission of dividing the semi-structured questionnaire by
the leaders of their teams. This process took about three weeks until the various responses were
compiled into a single written document and verified by the coordination team to check eventual
redundant and incomplete information. Finally, in the analytical phase, a thematic analysis of the
interview was carried out. This approach has enabled us to identify results and discuss them
against the existing literature in the field. Finally, we sought to assess the limitations of this study,
and some topics for future research were considered.

Figure 1. Phases of the research design.

Contextual Fieldwork Analytical

Role of digital
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Ll

Structure of the
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Source: Developed by the authors.
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3.2. Data collection and analysis

We The semi-structured interview was conducted considering three dimensions of analysis:
(i) the context; (ii) the content; and (iii) the process. These dimensions were established with the
purpose of understanding the context of the movement's emergence, the decisions taken
regarding the organization of the movement and the follow-up given to each project, and the
evolution of this project considering the challenges posed by COVID-19. These interviews were
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conducted between May to August 2020. The interviews were transcribed and then loaded into
webQDA software to identify common themes for each research question. The themes were
generated through a thorough, inclusive, and in-depth coding process. All relevant excerpts were
grouped into themes. The different themes were compared to each other and contrasted with the
original text. Attention was sought to ensure that each theme is internally coherent, consistent,
and distinct from other themes. Table 2 presents the final themes associated with each research
question. A total of 22 themes were identified among the 8 established research questions. Among
the identified themes emerge the challenges of managing large autonomous teams, the very rapid
and accelerated growth of the movement which required changing the movement's
organizational paradigm and its communication and coordination dynamics, and the challenges
of deconfinement in which emerged the need to ensure a balance between concerns about
people's health and the financial sustainability of companies. This balance is a huge challenge
and is being explored by several authors such as Gong et al. (2020) and Pronk and Kassler (2020),

in which the aim is to minimize economic losses while preserving people's health.

Table 2. Themes associated with the research questions.

Dimension Research question Final themes
The Context RQ1. What are the objectives of the FT1. Technology-based
Tech4Covid19 movement? FT2. COVID-19 challenges
FT3. Common channel
FT4: Priority areas
RQ2. What have been the obstacles FT5: Celerity
encountered in establishing the movement?  FT6: Volunteerism
FT7: Communication
RQ3. What have been the key values FT8: Transparency
transmitted by the movement to people? FT9: Solidarity
FT10: Technological
ecosystem
The Content RQ4. What is the organizational structure of =~ FT11: Coordination group

The Process

the movement?

RQ5. How is the coordination of the various

projects within the movement carried out?

RQ6. What are the selection criteria used for
the acceptance/creation of the suggested
projects?

RQ7. What is the expected relationship
between the movement and its partners?
RQ8. What has been the progress of the

movement?

FT12: Project managers
FT13: Spokesperson
FT14: Self-managed teams
FT15: Project leader
FT16: Partnership team
FT17: Internal/external
projects

FT18: Alignment

FT19: Dedicated team
FT20: Association

FT21: Progressive growth
FT22: Deconfinement

challenges

Source: Developed by the authors.
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4. Discussion of results

4.1. The Context

The Tech4Covid19 movement brings together engineers, scientists, designers, healthcare
professionals, and several other areas who have come together to develop and launch projects,
which tend to be technology-based, to mitigate some of the many challenges created by this
pandemic context. Initially, the movement focused on the health area and everything related to
it, considering the most urgent need/problem or challenge. Some startups already working to
fight this pandemic decided to join the movement with their ideas, such as improving the
screening of infection networks, facilitating video calls between doctors and patients, creating a
support network for displaced doctors and nurses, or even supporting people who simply
needed help to go to the grocery store or pharmacy. The second priority area of the movement is
education because the Portuguese educational structure was not prepared for distance learning,.
First, the movement decided to help teachers with two projects: (i) Tools4Edu, consisted of a
portal with tutoring to help teachers; and (ii) Student Keep, contributed to combating the problem
of inequality in access to education with a sponsorship system. The third major area is the local
economy, which consisted of helping local businesses that were strongly affected by the closure
of their businesses. One of the most important projects in this area is Preserve, which in practice
allows anyone to buy a voucher of their favorite local trade.

The Tech4Covid19 emerged informally and was founded by Portuguese technology start-
ups. This conversation started on March 13, 2020, at WhatsApp grew in just one day to a Slack
channel with over 150 people. After 48 hours, more than 300 people were already involved in this
movement, in which each member sought to help health professionals and the population
according to their specific area of expertise. Although the process of creating this initiative was
extremely fast, the objectives were clear and shared by stakeholders as proposed in RQ1.
However, some relevant obstacles emerged that are explored in RQ2. The fast evolution of the
project required great organization and cooperation between all volunteers and project leaders.
In addition to the challenge of creating technologically advanced solutions that would have an
immediate impact on society, it was also necessary to ensure the legal and logistical side of the
initiative. In this sense, the movement appointed a task force that is responsible for liaison and
communication with health institutions. Although there were not exactly any obstacles
encountered in the face of the high level of project reception, some lack of celerity felt by some
public bodies was notorious, which became more evident in a context of exception and pressure
on public bodies.

The existence of social values is a central element in a social movement and leads to the
exploitation of RQ3. Transparency is a key value for the Tech4Covid19. The different projects
gradually communicate on their websites and respective social networks their state of
development, results, and their impact on society. This is done as regularly as possible, ensuring
that the information is always up to date for those who follow the movement's initiatives. As
Balog-Way and McComas (2020) state, transparency is a fundamental value for society to feel
comfortable in getting involved and participating actively in activities in times of pandemic.
Tech4Covid19 also intends to convey to the entire population other values. Since this is a
movement created by founders of the Portuguese technological community, cooperation and
teamwork are other pillars. For that, the Portuguese technological ecosystem was joined around
the objective of supporting the Portuguese population in the fight against COVID19. The sharing
of knowledge and experience among volunteers belonging to several companies, some of them
competitors, ended up creating an even greater link between this sector, which also led to the
improvement of the movement's work. Finally, solidarity is a fundamental value in the responses
to the COVID-19 pandemic as highlighted by West-Oram (2021), which can be found in all the
initiatives that make up Tech4Covid19. The outcomes of the projects only intend to support those
who need it most, and there is no monetary benefit. Additionally, almost 100% of the received
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donations were oriented to the projects and their objectives. Currently, the Tech4Covid19
movement gathers more than 5000 volunteers, 6000 donors, 200 thousand euros raised, and 34
active projects.

4.2. The Content

In RQ4 it is revealed the existence of two types of projects are found in the Tech4Covid19
movement: (i) those developed internally and therefore launched by the movement; and (ii) those
developed by external entities and supported by the movement. The projects developed and
launched by the movement are the result of the work of volunteers. Anyone can join the
movement, become a volunteer, and join a project of their choice or who is looking for a person
with that know-how. The movement has felt a great adhesion of people to the cause of
volunteering in this phase of the pandemic due to factors such as the urgency of this initiative,
the motivation to help others, and the search for personal well-being on a physical and emotional
level. These elements are aligned with the study carried out by Butt et al. (2017) in which it is
mentioned that alignment with the cause and personal beliefs are fundamental elements for
companies to engage in volunteer activities. Moreover, and as the startups are essentially made
up of young and high qualified professionals, this element has also been a catalyst for the rapid
growth of this movement, since as Shah et al. (2015) point out, young people are strongly
committed and willing to participate in solidarity initiatives.

Each project is managed by self-managed autonomous teams that address the organizational
model posed in RQ5. Each team has a person in charge, who is responsible for reporting to the
movement coordination team on its results and evolution. In terms of achieving the results of
each initiative, the movement considers that this effort should essentially be made by the teams
of the different projects, as they follow their growth and are in touch with those they aim to
support. The movement helps each project through human resources and internal organization
skills - both through the partnership team, responsible for finding the best companies to support
each of the projects, and through the communication and marketing teams, which disseminate
information on social networks and ensure media presence. This is relevant work given the many
requests the movement have received to participate in public debates and interviews with the
media. It also helps to relieve the pressure on the development teams.

4.3. The Process

The ideation process up to the launch has some stages, among which the transition from
prospect to project, which is dependent on its maturity. In the second case, the companies
approach the movement with projects that have already been developed by them. These projects
are evaluated considering the terms and conditions of Tech4Covid19, namely whether the
product or service has a positive social impact, is solving a problem caused by the pandemic, or
complies with the movement's commercial policy. Once these conditions are verified, all project
coordinators are consulted to decide whether projects should be supported by the movement
and, if so, whether the movement contributes to their promotion. This is the way defined by the
movement to evaluate the viability of each project as established in RQ6.

Donations and free services are key elements in answering RQ7. The movement has the
support of several companies and institutions that have volunteered to help these projects, both
with their talent and sometimes with donations and free services. To work on this front,
Tech4Covid19 has a team dedicated exclusively to partnerships that manages the contacts and
ensures that the support that arrives is directed to the project of the most appropriate movement.

The exploration of RQ8 allows us to analyze the movement according to the dynamic
evolution of the pandemic itself. The Tech4Covid19 has experienced progressive growth, which
has been accompanied by the creation of several projects. Despite this evolution, the initial
objectives of the movement were only related to solving immediate problems and were not
projected in the long term or in a global and integrated way. As the movement identifies a
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problem that they have the capacity to solve, a project is created for this purpose, and its objective
is always well defined. It was on this axis that the movement grew until reaching more than 30
active projects today. Despite their high number, they also had to follow the pandemic situation
itself, about the risk of no longer making sense or being necessary anymore. In this sense, it is
essential to ensure constant innovation and adaptation of the solution. Innovation can take
multiple perspectives. On a more technological level, it has enabled the creation of
technologically advanced projects as a means of diagnosis and detection of COVID-19, but it has
also encouraged the emergence of new channels of communication and collaborative work on
cloud environments (Sheridan, 2020).

The current deconfinement is bringing new challenges to society, since more than a health
crisis, we are now facing a major economic crisis and, consequently, several projects have been
launched to address this front. An example of this is TeamLoan, a platform that aims to match
companies that need to strengthen their team and companies that, on the contrary, are struggling
to secure some jobs. The platform matches the needs and promotes an agreement between the
two companies so that the work of the employee is guaranteed. Several companies have joined
this platform in areas such as accommodation, food retail, catering, social service, and
entertainment. A change of focus is evident in the movement that was initially primarily directed
at the health area but quickly expanded into the economic and social spheres.

The movement is also focused on ensuring that if the 2nd wave of the disease spreads, the
projects remain active, or can reactivate in a short period of time to help the population again.
Finally, many of the needs that arise with isolation remain and, therefore, most of the projects
launched by the movement remain valid.

5. Conclusions

The rapid spread of COVID-19 led the Portuguese technological startups to come together
to implement a movement entitled Tech4Covid19 that aims, through the development of
technological solutions, to provide the necessary tools to stop this outbreak and assist the
Portuguese in this period of isolation. The Tech4Covid19 movement is based on three major
domains such as health, education, and local economy. This non-profit movement gathers
professionals from the most varied areas, from health professionals, scientists, engineers,
designers, to other specialties, with the objective of developing numerous projects that can
mitigate the consequences of this pandemic, as well as promoting support to health professionals
and access to hospital equipment.

Organizing a movement with over 5000 volunteers, 6000 donors, and 34 active projects is a
demanding challenge, namely to ensure that each volunteer is collaborating on projects in their
area of interest and competence, and in communication between the various groups and
members. The movement simultaneously includes internal projects developed by its teams but
also accepts external projects that are aligned with the principles and values of the movement.
Although the movement emerged informally in WhatsApp and supported its internal
communication on the Slack platform, it became necessary to establish some more formalism by
forming an association for this purpose. This was a key element in legal, accounting, and
transparency terms to enable the collection of donations and the establishment of formal
partnerships with the business sector. The movement has been a progressive growth in both the
number of volunteers involved and active projects, which means that the needs caused by the
pandemic are still present. Currently, the great challenge is to keep the movement operational
and the projects active, avoiding redundancy and duplication of effort between them. Also
important is to consider the new challenges posed by the several waves and variants of COVID-
19, and the emergence of digital vaccination certificates.

This paper offers essentially practical contributions by helping to understand and explore
the organizational model and dynamics of Tech4Covid19. This is one of the most important
technological movements in the fight against the consequences of COVID-19 in society and
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contributed decisively to the appearance of technology-based innovative projects. This study
allows practitioners to learn how a social movement can be formed and organized to meet the
challenges posed by COVID-109. It also highlights how technology can be used to build inclusive
solutions to bring people together and address health, economic, and social challenges. The main
limitation of the study is the highly dynamic nature of this movement in a context of great
uncertainty; hence it is difficult to predict the sustainability of most of these initiatives in the near
future. Other limitations can also be pointed out. This study did not explore the effects of the
Tech4Covid19 dimension and mission on the findings assuming that the challenges posed to each
self-managed autonomous team are similar. Neither was explored the receptivity of the projects
developed particularly with the most vulnerable population. The support of this project mainly
in cloud and mobile technologies brings more difficulties to the most disadvantaged segments of
society. As future work, it is intended to carry out an exploratory and benchmarking study that
can compare the various initiatives to combat the effects of COVID-19, in an attempt to identify
convergent and divergent points between them. It will also be relevant to explore the barriers to
the adoption of each project considering its beneficiaries and to include minority populations in
these groups to realize to what extent these projects contribute to social inclusion.
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