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Abstract

Agile working and its values have been applied by
companies for several years. The values and
principles of agile working aim primarily at
teams that work in close proximity, for example
in open-plan offices, where the teams usually
work together and communicate in daily personal
meetings. With the onset of the COVID-19
pandemic, many companies reduced office hours
and sent their employees to home offices, in order
to reduce the risk of infections. Accordingly, the
way of working changes significantly, as despite
all the technical advances, working from home is
different from working in open-plan offices.
Direct face-to-face communication has been
replaced by online meetings wusing video
conferencing, chats and cloud-based
collaboration. Many employees were used to
online-based tools for remote collaboration, but
others were reluctant to them in the past. Due to
the sudden change in the work environment a
need to use these tools in order to participate in
business at all arose also for the employees who
would not have used them under normal

conditions.

In this article, we present the results of a recent
study, in which the impact of the pandemic on
agile working is examined. Based on these results,
we derive a scenario of the future of agile working
in a post COVID-19 world. The study comprises
an online survey in Germany. More than 170
people working in different job positions and
from different branches and companies
participated. The study reveals that the pandemic
has significantly changed the way of working.

However, people value the digital tools and find
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ways for effective and efficient collaboration in

distant work environments.

1  Introduction
Agile working and management gained their

popularity mostly with the publication of the agile
manifesto by Beck and others in 2001 [1]. Currently
the values and principles of agile management are
one of the most important topics in leadership,
technology and project management. Although agile
working stems from software development, it is
nowadays used for various new agile leadership and
management techniques as well as for process
models for project management. Scrum and Kanban
are the most widespread models [2]. Agility allows
for a rapidly and iteratively adaption to changing
markets and customer requirements. It provides
teams with a high degree of flexibility for the
organization of their work. Agile capabilities and
work culture can help companies to innovate rapidly.
The benefits of agility are promising. A study found
that 56% of CEOs forecast the implementation of
agile management to increase their business
responsiveness and their innovation ambitions [3].
Today, even large companies which used to follow
traditional innovation and development processes
change to agile process models in order to keep pace
with societal and customer needs and come up with
innovative products [4]. All the benefits from agile
working are based on employees, who work self-
organized in close proximity to ensure constant
exchange between them and the customer. One main
characteristic of agile working are therefore teams
who collaborate in close vicinity in open space
offices and communicating in daily face-to-face

meetings.
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In the end of 2019, first reports about a pneumonia
of unknown cause were published [5]. It was totally
unclear how this pneumonia would change the
global health, society and economy. Over spring
2020 the virus spread over the whole world and in
April 2020, more than 1,500,000 confirmed cases of
infection with the SARS-CoV-2 virus were reported
and 100,000 peopled died from this disease, called
COVID-19. By end of October 2020, the numbers
increased to almost 46,000,000 infections and more
than 1,200,000 deaths, both are still increasing [6].
The World Health Organization (WHO) published
recommendations to reduce the infection rate
significantly and many countries followed these
proposals. Unfortunately, a lack of medical drugs
and treatment challenged the health care systems of
the WHO member states. Public life had to be shut
down, schools and stores were closed and most of
events were prohibited. Also people were prompted
to minimize social contacts and travel was
significantly reduced [7]. Obviously, companies
were severely affected by these propositions. Many
reduced office hours and asked their employees to
work from home. After all the technical possibilities
the isolated work situation differs significantly from
a close collaboration in open space offices. This
study was initiated in order to examine the impact of
this remote way of working on agility and
productivity. The most important agile collaboration
meetings are regular stand-ups, reviews with
customers and suppliers, and internal retrospectives
for process improvements. Thus, the first research

question to be addressed by the study is:

RQ1: How did the measures, which were introduced
due to the COVID-19 pandemic, change the way of
working regarding meetings, reviews, and

retrospectives?
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Since current technology and services promise great
collaboration also in remote working conditions, the

second research question is:

RQ2: Which digital tools and services where used
for remote collaboration and how well did they

work?

Based on the answers to these questions, a scenario
for a post-COVID-19 world was derived to examine
if the current way of working will outlast the

pandemic. Thus, the final research question is:

RQ3: How is the future agile collaboration affected
by the experiences made with remote collaboration

during the COVID-19 pandemic?

We try to answer these questions in this article. In
the following Section, the research method is
explained. The results are summarized in Section 3
and discussed in Section 4. A conclusion is provided

in Section 5.

2 Methods and Materials

2.1 Data Collection
As the aim of the study was to identify how the way

of working changed due to the COVID-19 pandemic,
the objectives were integrated into 46 questions in a
standardized questionnaire. First, general questions
about the company and project work were asked,
followed by general questions about the handling of
the pandemic within the work environment. Then,
questions about the way of working before and
during the COVID-19 pandemic and regarding
technical tools and infrastructure were integrated. As
in Germany, most restrictions released to reduce the
number of infections became effective March 17™,
2020, this date defines the beginning (of the effects)
of the COVID-19 pandemic in this study. Before
starting the main study, a limited pilot study was

-3-
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conducted to check the validity of the study design.
After successfully passing this check, we distributed
the study via various digital channels (e.g. LinkedIn,
Twitter, websites and professional online networks)
in order to reach the target groups directly. The main
target groups of this study were managers and
project management experts in Germany. The study
had a runtime of 25 days, from April 7th to May 1%,
2020. The study is realized as a standardized
questionnaire with prescribed answers, free text

fields and checkboxes for given topics [§].

Therefore, the collection of data differentiates into
quantitative and qualitative data. Quantitative data
comprises the group of participants, the size of the
companies of the participants, the industrial sector
and the job position. In total, 171 participants
completed the study, of whom the main part of
40.4% works in companies with 1000 or more
employees in the sectors of automotive supply
industry (16.1%), the electronic and -electrical
engineering (13.2%) and in software/IT business
(10.3%). In order to test how the answers reflect the

real situation of the COVID-19 related measures and

Other 10,5%

Staff Position 3,5%

Product Owner 2,9%

Project Team Member
17,0%

Project Management

25,2%

Fig. 1 Participants by job position
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to prove the representativeness of the study, a
reliability test (Cronbach’s alpha model) was
conducted [9].

Cer = Nxr
ST A (N=1)*r
Where:
a Cronbach's alpha
N 171
T average correlation between the items

(Pearson correlation)

The Cronbach’s alpha was found to be greater than
0,9 for all questions with a 95% confidence level and
5% margin of error, which confirms the

representativeness of this study.

2.2 Quality Criteria of Data

The extent to which this study conforms to the
quality attributes of a qualitative study can be
described by the quality criteria of Mayring, Steinke,
Déring and Bortz [8][10][11]. Together with validity
and objectivity, reliability represents the three most

important quality criteria. Reliability is shown by the

Member of the
Management 14,6%

Management (line,
division, department,
group) 22,2%

Portfolio
Management/Project
Management Office

4,1%
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Other 28,1%

Transport and
Logistics (except
automobiles) 4,1%

Software and IT
Industry 10,3%

Pharmaceuticals and
Health 4,6%

Fig. 2 Participants by industry

Cronbach’s alpha model, whereas validity can be

ensured through the conducted pilot study.
Objectivity is ensured by the standardized and

anonymized evaluation of the study.

3  Results

The survey reflects the expertise and experiences of

different (project) managers in Germany.

3.1 General and Participant-
Related Questions

The survey was completed by 171 participants. As
Fig. 1 shows, 25.2% of participants stated to work as
(leading) project managers and 22.2% as line
manager in a department, division, or group. 17.0%
work as a project team member. 14.6% are part of
(other) management 10.5% of the participants have

selected none of the predefined project management

Research Notes on Data and Process Science (Issue 1)

Automotive
OEM/Manufacturer
5,0%

Automotive
Supplier/Service
provider 16,1%

Education/Further
Education 7,9%

Services and crafts
4,5%

Metalworking Industry
6,2%

Electronics/Electrical
Engineering 13,2%

roles. The free text field indicates an academic
background for most of them. The remaining
percentages are split between portfolio management
(4.1%), staff position (3.5%) and product owner
(2.9%).

20,5%

40,4%

21,0%

18,1%

H <50 employees M 50-250 employees

1 250-1000 employees > 1000 employees

Fig. 3 Participants by company size
-5-
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As shown in Fig. 2, the survey has participants from
a wide range of different industries, automotive
suppliers (16.1%), electronics/electrical engineering
(13.2%) and software/IT business (10,3%) being the

most common ones.

Fig. 3 shows the different sizes of companies the
participants work for. 40.4% of all participants work
at a company with 1.000 or more employees. 20.5%
work at a company with less than 50 employees. The
remaining participants either work in a company
between 50 and less than 250 employees (21.0%) or
between 250 and less than 1000 employees (18.1%).

3.2 Questions Regarding Company

Organizations
Most of the participants (44.4%) stated that there

were no company-internal emergency plans about
how to address a situation like the COVID-19
pandemic before the pandemic. 22.8% of the
participants were aware of such plans and 32.8%
were unsure if such plans existed. As shown in Fig.
5, 51.3% of the participants who did not have
emergency plans in place were unsure if such
guidelines would be implemented in the future.

31.6% expect no such plans in the future while

M Before During

60,0%

40,0%

20,0%

Frequency of occurence in %

0,0%

Yes No Unsure

Fig. 5 Guidelines and emergency plans in case of a
pandemic
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B During 1 Before

60% 52%
50%
. 37%
40% 32% 32%
30%
20% 16%
9% 9%
10% " 5% 5, 6%
0% - |
N ) ()
2 & @ & &
R V\‘?/\;\ ~s’b¢é ~4’°é
¢§\ > *b\
& &®
S %\50

Fig. 4 How well was the organization able to adapt to
the COVID-19 pandemic
17.1% expect the implementation of future

emergency plans.

When asked if the organization of work in their
company (flexible work time model, home-office
regulations) before the pandemic was able to adapt
to the COVID-19 measures, 37.0% of the
participants strongly agreed with how well their
current organization was able to adapt. 32.0% simply
agreed and 9.0% were neutral. The remaining
participants disagreed (16.0%) or disagreed strongly
6.0%. As Fig. 4 shows, most of the participants
(52.0%) strongly agreed or agreed (32.0%) that the
work organization was adapted quickly to the current
situation, while 9.0% were neutral. Only a minority

(strongly) disagreed.
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Communication
sufficiently 9% 3%
prepared

Communication

)0,

adapted quickly 7"

0% 20% 40% 60% 80% 100%
Frequency of occurence in %
M Strongly agree  ® Agree M Neutral Disagree Strongly disagree
Fig. 6 Adaption of internal communication before/during the pandemic
When asked if their company had digital tools (e.g. = already available quickly available
notebooks, video conference systems, cloud space) 0% 47%
available to react appropriately to the pandemic, 20% 40% 339
many participants agreed (38.0%) or agreed strongly ’ 30%
(40.0%). 9.0% were neutral. Only few either 30%
disagreed (10.0%) or disagreed strongly (3.0%). 20% %
(v)
Similar results were observed when participants 10% 9% 11%6% 39,5%
were asked if their company was able to quickly 0% l I [
provide necessary digital tools after the pandemic %e?l v‘%& Séfz} Qée?’ %e?’
N

had begun(Fig. 7). 47.0% agreed strongly, while OQ@*\Q’ SR o}\\b“’
30.0% simply agreed and 12.0% had a neutral < (_}«0(\
opinion. Only a small part of the participants
(strongly) disagreed. Fig. 7 Availability of digital tools before and during

the pandemic

Communication
SUfﬁCiently _ 12% 1 ’
prepared
Communication
0 0,

0% 20% 40% 60% 80% 100%
Frequency of occurence in %

B Strongly agree M Agree M Neutral Disagree Strongly disagree

Fig. 8 Adaption of external communication before and during COVID-19 pandemic

Research Notes on Data and Process Science (Issue 1) -7-



Agile working during COVID-19 pandemic

100,0% —20.9%

5 3 80,0%
g =
2 Y 60,0%
S5 0
s £ 40,0%
- O
« g 20,0% 0,0% 91%
0,0%
Yes No Unsure

Fig. 9 New protective measures for personal
meetings

The participants were asked, if their internal
structure of communication before the pandemic was
organized to allow for quick adaption to the new
situation. Most participants agreed (39.0%) or
strongly agreed (34.0%), while 15.0% had a neutral
opinion. Again, only a minority disagreed (strongly)
(Fig. 6). Despite these rating, 51.0% of the
participants strongly agreed, that the actual
adaptation to the new situation was accomplished
quickly. 36.0% simply agreed and 7.0% were

neutral.

A similar question was asked regarding the external

communication structure (to customers, suppliers)

(Fig. 8). Most participants agreed (35.0%) or
strongly agreed (28.0%) that their company had a
well-organized communication structure, which was
able to adapt to new situations. 24.0% had a neutral
opinion. A minority disagreed (strongly). The actual
adaptation after the pandemic started was rated
quickly by most participants: 39% strongly agreed,

29% agreed and 23% were neutral.

Fig. 9 shows, almost all participant (90.9%) had new
protective measures for personal meetings
introduced in response to the pandemic. 9.1% were
unsure, if additional or new protective measures
were introduced. No participant answered that there

were no protective measures in place.

If the participants had stated that protective measures
were introduced, they were additionally asked about
the nature of the protective measures. Fig. 10 shows
that 90.0% were instructed to keep a minimum
distance to others, while only 10.0% stated that they

have specific markings for keeping distances.

100,0%

100,0% 96;0%

80,0%

60,0%

60,0%

40,0%

Frequency of
occurence in %

20,0%

0,0%

30,0%

B Minimum distance between persons

B Specific markings for keeping distances

W Use of face masks during personal meetings

Regular clean of door handles and other often used surfaces

No handshakes during meetings

Other

Fig. 10 Protective measures introduced for personal meetings in response to COVID-19

Research Notes on Data and Process Science (Issue 1)
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0% 10% 20% 30% 40%

66%

60% 70% 80% 90% 100%

Frequency of occurence in %

B Upto25% mUpto50%

Fig. 11 Percentage of home-office before and during COVID-19

100.0% of participants forgo handshakes.
Participants also stated that 60.0% now regularly
clean surfaces like door handles. Only 30.0% stated
to use face masks during personal meetings. Also,
30.0% stated that other measures were in place, like
stations for disinfectants, permanently opened doors
and a reduced maximum number of persons allowed

to meet simultaneously.

3.3 Questions Regarding Home-
Office

As Fig. 11 shows, participants were asked what
percentage of their work was usually done from
home before COVID-19 pandemic. 84.0% stated
that they usually did less than 25% of their work at
home. 8.0% stated that between 25% and less than
50% work could be done from home. 3.0% of
participants stated they usually worked between 50%
but less than 75% from home. The remaining 5.0%
stated that 75% or more of their work was
accomplished in home-office. These figures changed
drastically after the COVID-19 pandemic began.
Now, 66.0% of participants accomplish 75% or more
of their work from home. 13.0% stated to work
between 50% and less than 75% from home.

Between less than 50% and 25% of their work is

Research Notes on Data and Process Science (Issue 1)

Up to 75%

Up to 100%

done in home-office by 7.0% of participants. Only
14.0% stated that they accomplish less than 25%

from home.

Another question of this study was how participants
expect the percentage of home-office to develop
after the COVID-19 pandemic will be over. As
shown in Fig. 12, 25.4% expect a significant increase
while 40.8% expect only a slight increase compared

to the time prior to the pandemic. 31.4% expect a

50,0%
40,8%
40,0%
5 31,4%
(=
g g 300% 254%
c O
[ =
29
g 3 20,0%
“ 8
10,0%
18% 0,6%
0,0%
< <
e?f"z & & &L)z e,"’c’e
< o ) < <
& E
Qo\ 0‘5\&\ 06\ ‘(,\\'b %6
C},\O 5 N c)\\oo ,_}‘.\00

Fig. 12 Development for home-office after the
pandemic ends
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During

0% 10% 20% 30% 40%

38% 16%

50% 60% 70% 80% 90% 100%

Frequency of occurence in %

H1 (low agility) m2 m3

4 5 (high agility)

Fig. 13 How participants perceived the agility of their projects before/during the pandemic

comparable level and only a minority expect some

decrease.

3.4 Questions Regarding Working
Methods
This section elaborates how the COVID-19

pandemic effected the working methods. The
participants were asked to rate how agile they
perceive their projects on a scale of 1 (low agility) to
5 (high agility), see Fig. 13. Before the start of the
current pandemic, the minority of participants rated
their projects with a low agility score of 1 (9.0%) or
2 (14.0%). 28.0% rated their projects with a medium

score of 3. Most of the participants rated their

1%
Before

0% 10% 20% 30% 40%

projects with a high agility score of 4 (34.0%) or 5
(15.0%). The average score is 3.3. In comparison to
this, participants were asked to rate the agility of
their projects during the COVID-19 pandemic. Now,
less participants rated their agility with a score of 1
(4.0%) or 2 (12.0%). 30.0% now gave the projects a
medium score of 3. The majority still rated their
project agility with 4 (38.0%) or 5 (16.0%). The

average score slightly increased to 3.5.

Similarly, participants were asked to rate their
productivity before and during the pandemic on a
scale from 1 (low productivity) to 5 (high

productivity). As seen in Fig. 14, a minority of

43% 17%

50% 60% 70% 80% 90% 100%

Frequency of occurence in %

1 (low productivity) m2

4 5 (high productivity)

Fig. 14 How participants perceived their productivity before and during the pandemic.
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50,0%
43,3%
40,0%
w X
o 28,6%
> < 30,0% >
]
g c 20,5%
g 5 20,0%
¥ 9
“- 0
10,0% 6,4%
1,2%
0,0%
[ [ < & 2
‘Q:b% kQ:bs @5\0 é’b @,9
& & & &
N O B X b
& & © & S
A

Fig. 15 Flexibilization of working methods

participants rated their productivity with a score of 1
(1.0%) or 2 (8.0%). 31.0% rated their productivity
with a medium score of 3, while the majority gave a
score of 4 (43.0%) or 5 (17.0%). The average score
for productivity before the pandemic was 3.7.
Compared to this, the participants gave slightly
lower scores for productivity during the COVID-19

pandemic, see the lower row of Fig. 14. During the

50,0% 45,6%

40,0%  35,1%
30,0%
y 19,3%
20,0%
10,0% I
0,0%

Fig. 16 Usage of digital tools during the COVID-19
pandemic

Frequency of
occurence in %

pandemic, the average score for productivity has

decreased slightly to 3.4.

Additionally, the participants were requested to rate
how the COVID-19 pandemic affected the flexibility
of their working methods, see Fig. 15. The majority
stated that they either perceive a strong (20.5%) or

moderate (43.3%) increase in flexibility. 28.6% saw

H Before = During
160
140
(%]
@ 120
5
< 100
~ 80
2 60 - -
g 40 - |
2
[ 1 -
0 n T T T T T T 1
C - X Q& X >
] 9 NZ < 2 <
S & x 5 & & & &
N 58 & S S\ K& 3
Q/6 %o & & (\% Q,o
Q °)<° & @) &
& )
&
O
& o
Q§° A’\bz
<&
Fig. 17 Usage of hardware equipment before and during the COVID-19 pandemic
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M Dissatisfied  ® Neutral Very satisfied

40%

30%

JJJJJJJ.I

Desktop PC  Notebook Tray Smartphone Telephone Video Headset Video
conference conferencing camera
system system

Frequency of
occurence in %

Fig. 18 Satisfaction of the participants with their hardware equipment.

no difference in flexibility. A minority stated that either a significant (35.1%) or moderate (45.6%)
their flexibility moderately (6.4%) or strongly increase in the usage of digital tools.

0,
(1.2%) decreased. In Fig. 17, the participants were requested which of

Similarly, the participants were asked about their the above-mentioned IT tools they used before and
usage of digital tools like software for video during the pandemic. A decline in the use of almost
conferences or chats during the COVID-19 all media can be observed. Only headsets show a
pandemic. As Fig. 16 outlines a vast majority stated slight increase in usage.

H Before = During

87

80 77
" 60 61 60
§ 60
> 47 47
k]
2 40
E 27 27 27
= 22

20 17

1 3 0 0 3 3 I
0 J— [ |
& v . o 5 S 3
C(\\@ Q}\’\, e‘,é\ Q,’b@ .\Q@c) e‘?e p°& /\,00(0 O&z
N N & & N S
o o 9 < N
& & 2 9 N
& [ ° 2 &
¥ ¥ N
&

Fig. 19 Usage of video conference tools before and during the COVID-19 pandemic
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M Before
60

60

46

Number of users

D

Confluence cplace Jira

During

47

45
42
40 37
32
26
20 14 16 44
10
. I
0 Ol

Microsoft Slack Trello Other
Project

Fig. 20 Usage of specific project management tools before and during the COVID-19 pandemic.

About two thirds of the participants are very satisfied
with their hardware equipment, the rest are neutral.
There are hardly any dissatisfied participants (see
Fig. 18).

The participants were asked, which video
conferencing software was used before and during
the COVID-19 pandemic (Fig. 19). A notable
increase happened for the online conference tools
Microsoft Teams (60 to 87 users) and Zoom (17 to

47 users). Since the participants could select multiple

H Before

60
w
5 40
w
3
e 28
3 2
€ 19
17 17
B I I I :
0

Apple iCloud DropBox

Microsoft
OneDrive

Google Drive

answers, there is no relative distribution given in
percent. The participants were also asked if they like
their respective tools. Most participants are pleased
or neutral to the selected video conferencing

software.

In Fig. 20, the usage of software for project
management is illustrated. Interestingly, there is a
slight decrease in all tools during the pandemic,

albeit the drop is only minor.

Fig. 21 Usage of specific cloud tools before and during the COVID-19-pandemic.
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Fig. 22 Usage of mobile hardware during the COVID-
19 pandemic

The use of cloud storage is shown in Fig. 21. Most
of the cloud tools are used approximately at the same
level as they were before the pandemic. Again, the
participants enjoy the application of the cloud

storage functionality.

Additionally, the participants were asked how they
perceive the usage of mobile hardware such as
notebooks or tablets after the start of the
pandemic(Fig. 22). Most participants stated that they
either observed a significant (19.0%) or moderate

(35.7%) increase in usage. 44.1% or observe a

M On site

Before

Before M During

100,0%
90,6%
80,0% -
“ X
gy
g g 60,0% -
(T
T @
S5 40,0% -
g8
uw o
20,0% -
0,0% -

Yes No Unsure

Fig. 23 (Stand-Up) meetings before and during the
COVID-19 pandemic
similar usage as it was before. No participant

reported a significant decrease.

Fig. 23 answers the question of whether regular
meetings or stand-up meetings were held in the
projects after the beginning of the pandemic. 90.6%
of the participants stated that this was the case after
the onset of the pandemic. Before the pandemic, only
84.2% answered 'yes'. This results in a significant

increase in meetings during the pandemic.

In addition, participants were asked to indicate how
meetings were conducted (Fig. 24). Before COVID-
19, 69.5% of respondents said they would hold their

Virtually

30,5%

92,9%

0,0% 20,0% 40,0%

60,0% 80,0% 100,0%

Frequency of occurence in %

Fig. 24 Type of stand-up meetings before and during the COVID-19 pandemic.
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Fig. 25 Digitization of stand-up meetings before and during the COVID-19 pandemic.

regular Stand-Up meetings on site. The pandemic
has reduced this share to 7.1%. This means that

92.9% of participants held meetings virtually.

With regard to the digitisation of meetings held, the
numbers are very close before and after the

beginning of the pandemic (Fig. 25).

In addition, the participants were asked to what
extent they carry out reviews and consultations with

their customers or clients. Before the pandemic,

H On site Virtually

Before 50,0%

2,7% ‘
During 97,3%

0,0% 20,0% 40,0% 60,0% 80,0% 100,0%

Frequency of occurence in %

Fig. 26 Comparison of on-site and virtual review before
and during the pandemic
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76.0% of participants said they regularly met with
customers. In comparison, during the COVID-19
pandemic, it was only 64.9%(Fig. 27). This results in

a sharp decline in reviews during the pandemic.

As with the meetings, the question of the form of the
reviews was addressed(Fig. 26). The relationship
between "on-site" and "telephone / via video / digital

/ online" has changed considerably in terms of before

Before M During

80,0% T 76,07

64,9%

60,0% +—

40,0% -+

19,3%  15,8%

Frequency of
occurence in %

20,0% +—

0,0%
Yes No Unsure

Fig. 27 Reviews with customers before and during
the COVID-19 pandemic
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Fig. 28 Digitization of reviews before and during the COVID-19 pandemic

and after the beginning of the pandemic. Before the
pandemic, 50.0% of participants said they did not
carry out their reviews on the spot. During the
pandemic, however, it is 97.3%, which means that

reviews only take place online.

As Fig. 28 shows, video conferencing tools are most
widely used when talking to customers, similar to
difference before the

internal meetings. The

pandemic (25%) and during the pandemic (27%) is

H Before
59,1%

During

60,0%

51,5%

34,5% 36,8%

40,0% -

20,0% -

Frequency of
occurence in %

6,4% 11,7

I

Unsure

0,0% T T
Yes No

Fig. 29 Internal reflections/process improvements
before and during the COVID-19 pandemic
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low, however. Just like when using the phone with
24% and 22%. By contrast, the number of
participants who use chat programs to talk to their

customers rose from 10% to 12%.

Fig. 29 shows how the implementation of process
improvements/reflections has changed. Prior to
COVID-19, 59.1% of participants said they were
optimizing their processes. After the beginning of
the pandemic, the number was only about half of all

respondents. Thus, a slight decrease in reflections

B On site

Virtually

Before 17,3%

During

0,0% 20,0% 40,0% 60,0% 80,0% 100,0%

Frequency of occurence in %

Fig. 30 Type of reflections/process improvements
before and during the COVID-19 pandemic
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Fig. 31 Digitization of reflections before and during the pandemic.

can be concluded. Around 35% said before and
during the pandemic that they would not make any

process improvements.

Before the onset of COVID-19, 82.7% of the
participants stated that they would improve their
processes directly on site, afterwards it is only
12.8%. As a result, 87.2% of respondents plan and
control the improvement of processes by telephone /
video / digital or online (Fig. 30). There is therefore

a reversal of the species.

When asked which tools were used for
reflection/retrospectives/process improvements in
their own team prior to the COVID-19 pandemic,
videoconferencing tools (27%), screen sharing
(14.3%), as well as telephone and chat programs
(12.7%) were the most frequently mentioned tools
(Fig. 31). After the onset of the pandemic, the tools

remained largely unchanged.

4 Implications

This section discusses the effects found in the data

that correlate with other studies.

Research Notes on Data and Process Science (Issue 1)

A very surprising discovery of this study is that about
20% of the participants already had pandemic
emergency plans (Fig. 5). However, this percentage
is low when one considers that the German
government has already recommended precautions
for a corona virus pandemic in 2012. This
recommendation was later even extended to a

national pandemic plan [12].

While this number may seem rather small, most of
the participants agreed that their company was able
to adapt to the new situation relatively quickly (Fig.
4). This may be partly attributed to the participants,
who mainly came from German speaking countries.
While the infection rate in southern Europe
increased very rapidly, it took about two weeks
longer before the case numbers reached a high level

in Germany.

Most companies promptly enabled their employees
to work from home after the shutdown took effect.
Before the pandemic, only a small number of
participants was familiar with a working from home
environment (Fig. 11). Since project management is
generally suited for remote work, the percentage
change was quite high in this area of work. Another
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study which, covers a wider range of occupations,
found a more balanced proportion between working
from home and working on site during the pandemic

[13].

As home-office has its limits and is not suited for all
types of work, face-to-face meetings cannot be
completely avoided even during the pandemic.
Almost all participants indicated that their company
has introduced additional rules for face-to-face
meetings in such cases (Fig. 9). Initially, these were
only very simple measures such as keeping a
minimum distance and avoiding the classic
handshake. Over time, other safety measures were
also introduced, such as regular cleaning of surfaces
and wearing face masks (Fig. 10). The reason why
masks were only added later may be attributed to the
ongoing discussions about their effectiveness at that
time. Another reason was that masks were generally
in short supply worldwide, so that they were first
reserved for the medical sector. This changed
drastically in the meantime, as the effectiveness of
face masks in preventing the spread of SARS-CoV-2
was recognized and the use of face masks and
disinfection is now even legally required in some

cases.

Another interesting finding is that most participants
stated that, despite the new and unfamiliar home-
office environment, they were quickly able to adapt
their internal and external communications, most
likely due to the wide availability of digital tools and
mobile devices (Fig. 6 and Fig. 8). Again, the lead
time that Germany had was an important factor, as
the time could be used to provide the necessary
equipment and software. The switch from office to
home has almost naturally increased the use of
online meeting tools. What is striking here is the shift
from simple communication tools such as Skype to

more organization-oriented tools such as Microsoft

Research Notes on Data and Process Science (Issue 1)

Teams and Zoom (Fig. 19). It can be assumed that
the additional functionality in organizing teams and
the increased trust in a business application were
decisive criteria for this. Other reasons could be ease
of use, competitive costs or the fact that they were
able to quickly increase availability and provide

satisfactory customer support.

Contrary to the above-mentioned development, the
use of cloud storage tools and specific project
management tools has declined (Fig. 20 and Fig. 21).
Although the available data does not show any
obvious reason for this, a possible explanation could
be a lack of essential security structures at the
beginning of the pandemic. For example, VPN
connections were not yet in place and thus not
available to employees from home. However, the
participants do not expect to make greater use of
specific tools in the future (Fig. 17). Since our study
was conducted quite early in the pandemic, many
companies were still in the process of converting to
the new working environment. Another possible
explanation is that the situation was new for many
employees. They needed to ensure that they could
stay in touch with their colleagues and balance work,
childcare, home schooling and everyday life. As a
result, many may have concentrated on a rather small

set of tools to which they were already accustomed.

The home-office is increasingly seen as a
complementary option to the traditional "onsite"
work model, as around 65% of the participants
recognized the advantages of working from home
quite early on and expect the proportion to continue
to rise after the end of the pandemic (Fig. 11 and Fig.
12).

To support this, the participants also forecast an
increase in mobile hardware, such as tablets and

notebooks (Fig. 17 and Fig. 18). As mobile hardware
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is primarily designed to provide corporate equipment
to enable home-offices, we also observe similar
expectations for the use of video conferencing tools

(Fig. 19).

Despite some hurdles associated with the pandemic,
most participants in the study perceived an increase

in flexibility and agility (Fig. 13 and Fig. 15).

The observed increase in flexibility is mainly due to
more flexible working hours. Prior to the outbreak of
the pandemic, most work was done during typical
office hours between 8 am. and 5 p.m. This
restriction did not apply to home-office work, so
employees were able to do their work whenever they
had time. For many employees with children, this
flexibility was extremely helpful because the
daycare centers were closed. This made it possible to

shift work into the early morning or evening.

Since agile methods are better suited to support a
remote work environment, the increase in agility is
quite understandable (Fig. 13). Agile methods like
virtual daily stand-up meetings fill the gap of the
missing daily office meetings (Fig. 24). This change
in work and communication behavior also affects the
use of software tools for project management. The
perceived increase in agility goes hand in hand with
less use of traditional project management software
such as Microsoft Project (Fig. 20). One possible
reason for this is the difficulty of predicting and
planning the future with the help of Gantt charts and
milestones. However, software tools for agile project
management during the pandemic were also used by
fewer study participants (Fig. 20). However, the
decrease is less than for traditional software. One
reason for this could be that the new way of working
required a lot of time, as people had to organize their
home-office environment and familiarize themselves

with new mobile hardware and collaboration
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software. At the time of the study, these additional
efforts may have led to a short-term reduction in

planning and data management in software tools.

Productivity at work was estimated to be comparable
to or slightly lower than before the pandemic (Fig.
14). A slight negative deviation may have resulted
from the use of (extra/special) vacations, for
childcare, a reduction in working time accounts or a
lack of equipment in the home-office [14]. Another
study came to similar results to ours but found an

increase in productivity in certain areas [15].

As the number of stand-up meetings increased
during the pandemic it could be argued, that this
method of agile working was a suitable way for most
project teams to adapt to the new environment (Fig.
23). As with regular meetings, almost all were
conducted virtually. So naturally most methods of

remote communication saw also an increase.

On the other hand, the number of review meetings
internally and externally with customers declined
during the pandemic (Fig. 27). While they were also
conducted virtually (Fig. 26), the usage of digitals
tools decreased here which can be attributed to the
declining internal and external review numbers (Fig.

28).

S  Discussion
The study presented in this article was conducted

shortly after strong measures were released in

Germany, to cope with the COVID-19 pandemic.

In a time, where many companies had to re-organize
their business due to the pandemic, it was not easy to
encourage people to participate in a study. Thus, the
questions had to be limited and written concisely.

However, the number of participants and the
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distribution of the industries provides valuable

insights into the current situation.

The results of the study showed that the measures not
only had great impact on the way of agile working,
but that they also facilitated the use of digital tools
and new ways of working in an extremely short

period of time.

The answer to the research question RQI1 is, that
agile meetings were done digitally from home.
While the agility in this new setting is rated even
higher, the productivity in distant working
environments decreased slightly. Since the
differences are rather small, it can be assumed, that

people can cope with the new situation rather well.

Regarding the research question RQ2, we conclude
that the use of mobile hardware, video conferencing
and chat software increased and that their utilization
is valued positively. Considering the short period of
time which were available to adapt to these tools, this
is an encouraging observation. Interestingly, the
usage of project management software decreased.
The study does not provide reasons for this. Potential
causes might be that the time it took to get familiar
with the other new tools and ways of working was
taken from the maintenance of data in project
management tools and that the need for video-based
direct communication was greater than the

communication via project management software.

For the future (RQ 3), most participants expect some
changes, like increased home-office times and the

use of more digital tools.

However, due to the fact, that the study was
conducted at the beginning of the COVID-19 related
measures, many aspects were not foreseeable at that
point in time. The study, thus, provides a first

glimpse of the change. It is planned, to repeat the

Research Notes on Data and Process Science (Issue 1)

study after a longer period to derive the long-term

impact of this change.

6 Conclusion
This article presented the results of a study involving

more than 170 participants regarding agile working
during COVID-19 pandemic. The sudden release of
strong measures, also known as “lockdown”, had

significant impact on the way of agile working.

The main findings of the study can be summarized

as follows:

- People adapted rather smoothly this new
situation and changed easily to the home-

office

- The work situation become a lot more
flexible while there was only a small loss in

productivity

- Due to the new work situation, the usage of
mobile hardware and video conference
tools gained major popularity during the

pandemic

- During the first months of the pandemic,
the use of project management tools

decreased

- Working from home is strongly connected

to the usage of tools

- Home-office is expected to become part of

the future work environment

In summary, the study revealed, that many
companies can adapt quickly and keep up agile
working and productivity. The use of mobile devices
and new software. We plan a future study to
examine, whether these first impressions are
sustainable and if COVID-19 related measures

boosted digitization of agile working.
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Symbol directory

a Cronbach's alpha

N Participants

r Average correlation between the items (Pearson correlation)
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