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2 Summary

English: The BECS project investigates the benefits arising from the adoption and use of En-
terprise Collaboration Systems (ECS). ECS are large-scale collaboration technology infra-
structures that provide the software functionality to enable workgroups to organise online team
meetings, to create and share information, to coordinate workflows and to collaborate on joint
projects, regardless of the location and timing of work activities. When ECS are introduced into
organisations there are initial expectations about what can be gained from the system, e.g.
improved collaboration, improved communication across silos, etc. Over time, as users gain
experience using the system, ideas about what can be achieved change and the ECS become
embedded into organisational work practices. However, identifying and understanding the ex-
pected benefits of ECS, how they evolve over time, and how they contribute to organisational
performance is challenging due to a lack of suitable methods and tools to describe (profile),
measure and monitor ECS benefits. The BECS project addresses this challenge; the primary
focus is on identifying, measuring and monitoring the benefits that arise from ECS implemen-

tation and use over time. Through the development of in-depth longitudinal case studies of
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ECS adoption in leading organisations in the DACH region and empirical analyses of collabo-
ration system use, the research: i) developed practical tools and methods for the measurement
of ECS benefits and benefits profiling; ii) provides greater insights into how benefits manage-
ment is experienced and constituted in practice; and iii) developed a novel and integrated
framework that assists researchers and practitioners to coordinate their efforts in developing,
implementing and evaluating ECS benefits. The project delivered both practical and theoretical
outcomes. The methods and tools developed in the BECS project have been applied in organ-
isations and delivered useful and useable results enabling organisations to understand and
monitor the evolving benefits of their ECS. Following the COVID-19 pandemic, this work be-
came of even greater importance as new uses of ECS emerged when organisations adopted
large-scale support for hybrid and remote working initiatives. The research findings also pro-
vide key theoretical concepts and analytical methods, including the MoBeC framework, Social
Collaboration Analytics and Benefits Scorecards. These provide the foundation for subsequent
research projects to examine transformation to digital work and the development of a new

stream of research into trace analysis and collaboration analytics more broadly.

Deutsch: Fokus der Untersuchungen im BECS-Projekt ist der Nutzen (Benefit), der sich aus
der Einfiihrung und Nutzung von Enterprise Collaboration Systems (ECS) ergeben. ECS sind
Infrastrukturen fur die digitale Unterstitzung der Zusammenarbeit. Sie stellen die notwendige
Softwarefunktionalitat bereit, die es Arbeitsgruppen ermdglicht, Teambesprechungen zu orga-
nisieren, Informationen auszutauschen, Arbeitsablaufe zu koordinieren und an gemeinsamen
Projekten zu arbeiten — unabhangig von Ort und Zeitpunkt der Arbeitsaktivitat. Wenn ECS in
Organisationen eingefihrt werden, gibt es zunachst Erwartungen dartber, was durch das Sys-
tem erreicht werden kann, z.B. verbesserte Zusammenarbeit oder verbesserte Kommunika-
tion Uber Silos hinweg. Mit der Zeit, wenn Benutzer Erfahrungen mit dem System sammeln,
andern sich die Vorstellungen daruber, was erreicht werden kann, und die ECS werden in die
Arbeitspraktiken der Organisation integriert. Die Identifizierung und das Verstandnis des er-
warteten Nutzens von ECS, ihrer Entwicklung Uber die Zeit und ihres Beitrags zur Unterneh-
mensleistung ist jedoch schwierig, da geeignete Methoden und Werkzeuge fehlen, um die
Vorteile von ECS zu beschreiben (Profilierung), zu messen und zu tberwachen. Das BECS-
Projekt befasst sich mit dieser Herausforderung; der Schwerpunkt liegt auf der Identifizierung,
Messung und Uberwachung des Nutzens, der sich im Laufe der Zeit aus der Implementierung
und Nutzung von ECS ergeben. Mit Hilfe von Langsschnittfallstudien zur Einfihrung von ECS
in flhrenden Organisationen in der DACH-Region und empirischen Analysen der Nutzung von
Kollaborationssystemen hat die durchgefiuhrte Forschung die folgenden Ergebnisse hervorge-
bracht: i) konkrete Tools und Methoden zur Messung des Nutzens von ECS und zur Erstellung
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von Nutzenprofilen; ii) einen vertieften Einblick in die Art und Weise, wie Nutzenmanagement
in der Praxis erfolgreich gestaltet und angewendet werden kann und iii) ein neuartiges, inte-
griertes Rahmenwerk, das Forschende und Praktiker bei der Entwicklung, Implementierung
und Bewertung von ECS-Vorteilen unterstutzt. Das Projekt lieferte damit sowohl praktische als
auch theoretische Ergebnisse. Die im BECS-Projekt entwickelten Methoden und Tools wurden
in Organisationen angewendet und lieferten nltzliche und nutzbare Ergebnisse, die es Orga-
nisationen ermoglichen, den sich ergebenden Nutzen ihres ECS zu verstehen und zu Uberwa-
chen. Mit Ausbruch der COVID-19-Pandemie wurde dieses Thema noch relevanter, da ECS
notwendig wurden, um die notwendige verteilte und hybride Arbeit zu unterstutzen. Die For-
schungsergebnisse liefern auch wichtige theoretische Konzepte und Analysemethoden, da-
runter das MoBeC-Framework, Social Collaboration Analytics und Benefits Scorecards. Diese
bilden die Grundlage fiir weiterfihrende Forschungsprojekte zur Untersuchung der Transfor-
mation digitaler Arbeit und der Entwicklung eines neuen Forschungszweigs im Bereich der

Spurenanalyse und Kollaborationsanalyse im weiteren Sinne.

3 Progress Report

Background and objectives. As outlined above, the focus of the BECS project is on under-
standing the benefits of Enterprise Collaboration Systems (ECS), specifically on identifying,
measuring and monitoring the benefits that arise from their implementation and use over time.
By applying and extending concepts from the field of benefits management (Peppard et al.
2007; Breese 2012; Coombs 2015; Doherty 2014) the project represents the first large-scale,
longitudinal study to investigate the identification, measurement and management of the ben-
efits of ECS. Through the development of in-depth longitudinal case studies of ECS adopting
organisations in the DACH region and empirical analyses of ECS in use, the research was
conducted jointly by two Professors (Williams and Schubert) and three doctoral researchers
(Grams, Nitschke and Schwade). The work coordinated by Professor Schubert focuses on the
development of methods for measurement and monitoring of ECS benefits and use at the
system level through Social Collaboration Analytics (SCA). The work coordinated by Pro-
fessor Williams examines ECS benefits and sociotechnical change and the development

and application of a framework for analysing and visualising benefits change over time.

Data collection and research methods. Data collection methods used in this project include:
case studies, interviews, focus groups, company document analysis, online surveys, design
research activities (e.g. scenario development) and system logdfile capture. Research data is
gathered from two main sources: (1) Organisational level data was collected from 41 medium-
to-large organisations in the DACH region participating in the IndustryConnect initiative (for full
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details see Williams and Schubert 2017). These organisations have committed to sharing data
and experiences with the University research team and this data is collected in the form of
case studies, interviews, surveys and through regular interactive research workshops. To date,
in-depth case studies have been developed with a subset of 13 key IndustryConnect organi-
sations, representing a range of company sizes and industries. Over the course of the project

21 site visits were completed (13 base case study visits, 8 in-depth milestory visits).

(2) Activity level data was captured as trace data from the databases and activity logs of the
Enterprise Collaboration Systems themselves. Activity level data was collected from UniCon-
nect, an ECS hosted for academic institutions and their research partners (Schubert and Wil-
liams 2016, Grams 2017). The platform is operated by the two research groups of Professors
Williams and Schubert, has over 3000 users and contains more than 13 years of data; provid-
ing a unique testbed for developing and refining the methods and metrics for measuring the
benefits identifiable from ECS use. In addition, key case study companies also provided ac-
cess to logfile data from their operational ECS for testing and reviewing the developed benefits

measurement methods.

Research data and data handling. All research data and related materials are managed and
retained in accordance with DFG and University Research Data Management Policies and
stored on secure University-managed storage infrastructure. Training regarding research eth-
ics and research data management are mandatory for all members of the project team and are
part of the PhD research training programme. Data management plans are created and are
stored on an internal project database and data quality and quality assurance methods are

applied and documented for each study.

Project specific results and findings. The project work resulted in three successfully com-

pleted PhD dissertations, the key findings from which are discussed below.

(1) Monitoring Benefits Change (MoBeC) Framework (result from the thesis by Clara
Nitschke, née Greeven) [full details of this research is published in Greeven and Williams 2017,
Nitschke et al. 2019, Nitschke and Williams 2020; Nitschke 2021].

MoBeC supports organisations and researchers in capturing and monitoring how ECS out-
comes and benefits change. It provides concepts and a framework to understand the evolu-
tionary nature of ECS. MoBeC extends the Office of Government Commerce (OGC)’s benefits
realization framework (OGC 2011) and the benefits dependency network (Peppard et al. 2007)
to encompass a temporal flow of the expected outcomes and benefits and their relation to
organisational changes and the required capabilities to deliver change. The framework incor-
porates insights gained from case studies, surveys and research workshops with ECS user
Deutsche Forschungsgemeinschaft D F G
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companies. The framework comprises six elements (Figure 1): Outcomes are new desired
operational states, e.g. “central provision of department and area related information”. Bene-
fits are the (described & measurable/observable) improvement resulting from an outcome, e.g.

S L E e e “reduced search time for department related
information” (as evidenced by the increase in
documents accessed per time). In order to
achieve outcomes and benefits, outputs and
capabilities need to be identifiable. Capabili-

ties enable the new operational states by

transforming Outputs being developed from

R R e planned activities (often technical or func-
= == o . . . :

- == tional deliverables such as a specific social

= —N T software component) into Outcomes. Project

specific Drivers for the ECS (left) and endur-

ing corporate Objectives (right) build the

T frame for the realisation of ECS outcomes
Figure 1: MoBeC framework: elements and instant- . . . .
ation template (Nitschke & Williams, 2020, p. 2613) and benefits. While Drivers steer the ECS im-
plementation and may be opportunity-driven
= (e.g. keeping up with the times) or prob-
lem-driven (e.g. aging knowledge carri-

ers), Objectives often refer to the com-

ll

pany mission and are more enduring (e.g.

i

process improvement, innovative prod-

i
i

ucts). MoBeC provides an instantiation

template to visualise the dependencies

— e e (Yo " between the framework elements and
Progress: * (very)good -anmu!_hmms- .
2018 capture changes over time. In order to
Driver Qutput Capability Outcome Benefit Objective .
ey B el gather the progress of achievement of

— Frow o trard
e e Frm Improvedinow. |y, from empleyees
e 2.8 108 amgiorees e s
company 10 ew
st
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hcemtcn
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==.1 ees with project responsibility must rate
=L ===  their achievement on a scale from 1 (not

s =00 @m0 === achieved/addressed) to 4 (achieved / high
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. RS if available (e.g. increase in activity be-
Figure 2: Monitoring outcomes & benefits change 2016-2018at

case company CMPO03 (Nitschke & Williams, 2020, p. 2613) tween emp|oyees from different depart_

Deutsche Forschungsgemeinschaft
Kennedyallee 40 - 53175 Bonn, Germany - Postal address: 53170 Bonn, Germany

Tel.: + 49 228 885-1 - Fax: + 49 228 885-2777 - postmaster@dfg.de - www.dfg.de



DFG form 3.06 — 01/23

page 6 of 10

ments within an online community — evidenced from data in the event database of the ECS).

Since ECS evolve and are shaped over time, it is necessary to collect data at regular points in

time. The MOBeC framework was applied and refined with industry case study partners and

the findings used to identify benefits change over time. Figure 2 shows a completed example

from data captured from case company CMPO03 displaying changes between 2016 and 2018.

(2) The Social Collaboration Analytics (SCA) Framework (result from the thesis authored

by Florian Schwade) [Full details of this research is published in Bahles et al. 2022, Nagel and
Schwade 2020, Schwade 2021, Schwade and Schubert 2017, Schwade and Schubert 2018a,
Schwade and Schubert 2018b, Schwade and Schubert 2019, Schwade and Schubert 2020]

Social Collaboration Analytics (SCA) is an “approach for analysing and displaying collabo-

Business understanding  Establish domain knowledge & objectives

>

What are the characteristics
of the problem domain?

Metrics & List of A
%3 algorithms f:i required data Zull Visualisations

Establish Identify |dentify Plan > What should be analysed?
domain objectives " analytics 2| > Which barriers can
knowledge & question potentially restrict SCA?
= 0
Business Objectives & ‘ . - . Mty i
context w questions Bapriess [T ‘ Recipctplen === 69 @
Data understanding Identify and understand available data > Which data is available?
» How can the data be
Identify Explore & Investigate ST
available describe technical S Tt
data source: data barriers barriers?
arriers?
List of Al X Q
SRR ayailable data ALA Bataycenosh f Barriers
Conceptualisation Select metrics, algorithms and propose a design > Which metrics and
- algorithms are required?
dizeez iz » Which data is required?
metrics & required Design N
gorith P » What are the suitable
L Sl visualisations?

%0 ==

LE ]

‘&0

Data preparation Collect and prepare required data for analysis

Data Build data
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ﬁ Data model

Pre-process'
& prepare
data

@) Final dataset
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7> How does the data need to

be pre-processed?

Prototyping

Technical implementation of the concept
Technical

imple-
mentation
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Evaluate Identify
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Y

>
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the required information?
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Data
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L

Data
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} Visualisation
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aBL of results

results

-+~ Revised Evaluation productive use?
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Take
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)
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Figure 3:
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Social Collaboration Analytics (SCA) Framework

ration activity of users in socially-ena-
bled collaboration systems” (Schwade
and Schubert 2017, p. 402). The SCA
Framework (SCAF) (shown in Figure
3) was developed as a novel approach
for the analysis of collaboration activi-
ties in the digital workplace as part of
the Business Intelligence of organisa-
tions. The framework consists of dis-
tinct phases and guides the analysis of
ECS data. It includes working steps,
recommendations, and guiding ques-
tions. The framework tightly integrates
the identification of business problems
and questions with knowledge discov-
ery to answer these questions. The in-
terpretation of findings is supported by
data visualisation, an aspect that is ne-
glected in most existing frameworks.
In contrast to other models, SCAF
goes beyond the mere presentation of
findings and emphasises identifying
actions that can be taken based on the

new insights. This is achieved through
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a prototyping and evaluation cycle that ensures that the identified questions can be answered.

The framework was developed and tested in research workshops with practitioners who are

participants of the long-term university-industry research initiative IndustryConnect (Williams

and Schubert 2017).

(3) Benefits Scorecards for Collaboration Platforms in Enterprises (SCoPE)

(result from the thesis authored by S6hnke Grams) [Full details of this research is published in
Grams et al. 2021 and Grams 2023]

UX & usability

[ o

F0104] What percenlage of users know how to share Social Documents with other]

Question category Beneﬂt|Usage| Socio- tech change \ UX & usability | Dis-benefit
Transfer of [ c [o ing of new

[_Personal

Employ | Networking [ _Personal

IDW is the ID of a workspace

nis the number of IDW

2€{0,1}, where 1="tru

2, is the characteristic of the IDW:

In the past, at least one user, who is not the creator of the initial intellectual
core element of one social document within this workspace and who works in
a different department from the creator of the same social document,
performed at least one collaborative action directly on the core element or on
at least one associated component of the same social document.

ACaZis the proportion of withc p
IDW=1,ifz =1
or
IDW;=0,ifz =0

Indirect observation of users based on their
i i using the ECP
[ Paper-based i Iumemew
Business | Sensor |
Collaboration system | ERP system [ EIM system
ecordings | Measurement system | Notes | ...
Reactive Non-reactive
Scale | Single-choice [ Multiple-choice | Comment | Numericentry | Logfile data
¢ i Sensor data
As of 11/29/2020, cross-departmental work on soclal documents was
dentified in 7.51% of

Focus group

Visualisation|

6%
4%
2%

%
E 2014 2015 2016

2017 2018 2019 2020 .2020
Year Total 7,51 %)

ST Search for people | Innovation | _Attractiveness as an employer | Agilit
Monetary aspects T Information availability I_L
YT RE Il Workscpace ID [ Social Document ID | 1D [User ID[Time[
Ve anall Percent | Workspaces | Social Documents | Hours | Unique users | ...
i,n, m € N\{0}
K E{L,...m}
U,€{0,1}
Uisa survey participant
nis the total number of users surveyed
k is the participant’s perceived ability to share social documents with other
users
m s the maximum scale value and an even number
ABEKT is the percentage of users who can share Social Documents with other
users

U= 1ifk, >
| =1ifk >

Lo
ABeKT = - Z U, where or

U; =0, ifk, S—
T2
I Indirect observation of users based on their digital traces _|Survey
Data collection method 0
of using the ECP| Focusgroup | ...
. li ire | Paper- Intervi
Data collection instrument! 9 X I aper based [interview
Tracking sof iness application Sensor | ..

questionnaire

Collaboration system | ERP system| EIM system

ecordmgs Measurement system

Reactive Non-reactive

Slngle —choice | Multiple- cholce [Comment | Numericentry [ Logfile data
Organisational data Content Sensor data

As of 11/29/2020, 87.5% of users surveyed say they know how to share

Measurement result

Bullet graph ...

Totally agree
52,8%

Visualisationy Strongly disagree
2,8%
o)

56%
(++4) %)
222% 42%

125%

he workin an ECP is done on social documents, consisting of an intellectual core

Flement and several components e.g.comments, likes,versions etc.). The

resultis the prop towhich belongs at least one

associated social document that has one component that has been added by at
east one user whois not the creator of the initial intellectual core element of this

social document and who works in a different department than the creator of its
ore element.

he result corresponds to the proportion of the 72 users who completed an online
questionnaire on UniConnect between October 3rd, 2020 and November 29th, 2020
fand, according to the information they provided, agree with the following
jstatement: "I know how to share content on UniConnect with other users ."
Although this is an anonymous survey, the stakeholders must consider that
participants may be ashamed of not knowing how to share and provide incorrect
nformation when i the results.

approx 5% by the end of u‘4/2019
Since 2017, when acqumng and onboarding new professors and lecturers on
niConnect, it has been explicitly emphasized that UniConnect supports cross-
departmental collaboration between research groups and that this can be seen|
s an advantage over other tools. However, the majority of workspaces are
sed to support teaching (uploading of materials for the students), where
ross-departmental ion is usually not required.
n terms of communication, the possibility of cross-departmental cooperation s stil
emphasized and less focus is placed on teaching support, in which cross-
departmental is rarely required.

At least 75% of the participants

Yes I No
At the University of Koblenz, the functions of UniConnect are briefly described
hen introducing courses in which UniConnect is used. This applies in
particular to the Computer Supported Cooperative Work (CSCW) course.
0 results exceeded expectations, more attention will be paid to highlight
LEQZNIthe possibilities of sharing content when onboarding new users in the future.

Figure 4: Example for a Benefits Scorecard

The objectives of the
SCoPE Method

(1) to contribute to a

are

broader understanding
of the metrics-based
analysis of benefits from
ECS usage in organisa-
tions and
Benefit

(BSC) for the longitudi-

nal monitoring of bene-

(2)to use

Scorecards

fits derived from opera-
tional ECS. SCoPE fol-
lows the principles of
Benefits Realisation
Management and the
NASA Goal-Question-
(GQM)  ap-

proach and makes use

Metrics

of key performance indi-

cators (KPI). The relationships between the expected benefit, the derived questions to be an-

swered, the KPI and the measurement process are contained in the benefits scorecard. The

BSC supports the implementation of a KPI-based benefit analysis. The benefits scorecards

contain multiple alternative attributes for each parameter and can be represented in a morpho-

logical box. An example is shown in Figure 4.
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