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Consequently, this makes cryptocurrencies an easy tool for money laundering,
tax evasion, and illegal trade in drugs and weapons (Brezo & Bringas, 2012).
Third, Bitcoin and all other cryptocurrencies do not have legal status as an
investment option in many countries yet. Therefore, buying or selling Bitcoins
from these countries would be extremely difficult. Hence, there are several
uncertainties and barriers involved with cryptocurrencies. Finally, the value of
cryptocurrencies is extremely volatile for a wide variety of reasons including the
cyber-attacks on the wallet (i.e., software that stores your private and public keys
one needs to send and receive cryptocurrency), and exchanges (i.e., online
intermediaries that help buy, sell, or exchange cryptocurrencies for other

currencies).

Both the online financial services and cryptocurrencies rely on undetlying
technologies to secure transactions, except cryptocurrencies lacking institutional
backing of central authority. The use of cryptography is driven by trust in
technology in cryptocurrencies whereas traditional financial services benefit from
an extra layer of trust from the institution. In the absence of basic legal and
institutional premise, cryptocurrencies demand trust, not in people but in
technology (Jarvenpaa & Teigland, 2017) (Ostern, 2018) as the security of
financial transaction depends upon the underlying technology. The soaring
popularity of cryptocurrencies implies that there are still millions of enthusiasts
willing to trust in the underlying technology and try out cryptocurrencies.

Despite the wealth and diversity of research on cryptocurrencies and trust in
technology (Lankton, McKnight and Thatcher, 2014), only a few studies have so
far examined trust and technologies within the cryptocurrency domain ( (Ostern,
2018); (Walton & Dhillon, 2017)). What is still lacking is knowledge of the
attributes that add to individuals’ trust in technologies (e.g., blockchain,
cryptocurrency wallet, and exchanges) when they apply them for a particular
purpose. That is, what attributes of a set of technologies foster trust in a
cryptocurrency domain? Bridging this gap is of crucial importance since locus
of trust is shifting from people to technology (Jarvenpaa & Teigland, 2017)
(Lindman, et al., 2017). In addition, using technologies fostering the transactions
of cryptocurrencies must come with low risk and uncertainty (Xin, et al., 2008).
Understanding what specific attributes of technology increase trust comes thus
with a managerial implication: technology designers and business professionals

learn what technology attributes are most relevant to existing and potential users.
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The findings are also beneficial for other domains like governance (e.g., voting
and taxing) or healthcare (e.g., incorruptible medical data) where reliable
technology is a must (Beck et al., 2017).

The paper unfolds as follows. First, we offer a brief introduction to
cryptocurrencies and the underlying technology. We then adopt a theoretical
framework, which links trust in technology to three constructs: functionality,
helpfulness, and reliability (Lankton & McKnight, 2014). We use these constructs
to better understand what develops trust around cryptocurrencies. As for
empirical evidence, we focus on Bitcoin, as it is the most popular and widely used
cryptocurrency (Lindman, et al., 2017). To understand how trust links to
technology, we analyze 1.97 million posts extracted from a popular
cryptocurrency forum (Bitcointalk.org). Our analysis of the bitcoins related posts
builds on text content model employing doc2vec, a deep learning model for text
data, proposed by Le and Mikolov (Le & Mikolov, 2014). The results report the
technological features semantically closest to each of these three trust constructs.

We will conclude the paper with a discussion.
2 Background
2.1 Underlying technology

Cryptocurrencies  rely on three technological elements: blockchain,
cryptocurrency wallets, and exchange platforms. Of these, blockchain technology
is the backbone cryptocurrencies. It can be defined as a decentralized and
distributed database that is shared across a network of computers called nodes
(Narayanan, et al., 2016). Each node in the network has access to the data on the
blockchain. Each block contains the unique identifier termed hash, which is
determined by the content of a block and is inputted to the next new block. A
new block, which is created every ten minutes, contains the hash value of the
previous block and content of its block. Backdating, revising, tampering, or
deleting any of the blocks will also change the hash value, which then creates a
mismatch between the blocks in the blockchain. This property of the blockchain
makes it a trusted network, since changing block data would require changing the
hash value of every subsequent block and this must be computed faster than
other nodes in the network can add new blocks to the chain. The following
simplified diagram represents the data structure of the blockchain.
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Data (sender, receiver, amount)

Hash (i.e., a unique identifier)

3
/0 A new block is created every ten minutes Every node has the same blockchain

1. A change in data changes the hash, and, hence, it becomes incompatible with the previous block (i.e., the link breaks)

Hash from previous block

2. A computation of a new block (including the hash and data) is set to ten minutes (proof-of-work)

3. All nodes in the network receives the full copy of the blockchain (a consensus that each node can verify the blockchain is in order)

Figure 1: A simplified representation of a blockchain data structure

A Cryptocurrency wallet is a software program that stores public and private keys
of the account and can interact with blockchain to enable to manage the account.
These wallets make the transfer of cryptocurrencies easier (Anon., 2017).
However, they are vulnerable to cyber-attacks and which cause a loss of value to
the cryptocurrencies. A cryptocurrency exchange is a web-service that provides
its customet's services for the exchange of ctryptocurrencies into vatious assets
such as fiat or other digital currencies (Anon., n.d.). Exchanges buy the
cryptocurrencies from sellers and sell to the buyers. Some of the reputed
exchanges include in Coinbase, Kraken, Bitstamp, etc. Cryptocurrency Wallets
can be either stored on a hardware device, or a wallet software that can be saved

either on the computer or with an exchange.

Figure 2: Cryptocurrency Technologies
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Table 1: Constructs of Trust in Technology (Lankton et al., 2015)

Constructs Human-like Description Operations

comparison

Performs a function for
Functions the user, provides system

Functionali Abili needed to features the user needs to
unction i
crionaly v accomplish the  do a task, provides the

expected tasks user with the appropriate
functionality
Performs functions

. reliably, does what the
Continually ] o
) function says it will do,
o . operating .
Reliability Integrity v or i gives accurate and
ropetly or in a
properly unbiased facts and
flawless manner . )
information, calculates

cotrectly, does not crash

Provides help,
Providing understands and caters to
Helpfulness  Benevolence  adequate and needs, does not cause
responsive aid harm, is responsive to

user needs and requests

In this study, we adopt the above three constructs and anchor them to the
underlying cryptocurrency technologies (i.e., the blockchain, cryptocurrency
wallet, and exchanges) described earlier in this chapter. We acknowledge that
individuals intending to use or already using cryptocurrencies may have different
expectations about these technologies than those using them for other purposes
(i.e., features that cryptocurtency users trust in these technologies may not be the
same features that actors in the music industry, who care about intellectual rights,
trust in them). That is, the features these trust constructs a link to are context-
dependent and this is because the uncertainty technology arises among users
depend on their goals. To tap into this contextuality, we seek to identify the key
trusted features with user-generated data over the years, which helps us uncover

trust characterized as persistent.
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3 Method

In this section, we will talk about our data collection process from the popular

online Bitcoin forum. Later, we end the section by describing our model in detail.
3.1 Data Collection

Our objective is to understand how the Bitcoin earned trust from its users’
despite being faceless and devoid of any legal and institutional backing. In this
context, discussion forums have played a crucial role in the growth of Bitcoin, as
the users engage in the discussion and interaction to share knowledge and
information. Among various online discussion forums, “Bitcointalk.org” is the
most popular and the oldest online forum with a large user base. We base our
analysis on the bitcoin-related discussion posts collected from “Bitcointalk.org”
for two important reasons. First, compared to other data sources, online
discussion platform acts as a good alternative to source data as the discussions,
interactions, opinion and the flow of information can be accessed on an
unprecedented scale. Second, discussion data do not condition the study or
experiment to be conducted but rather generated naturally by the users. This
allows us to infer the technology attributes related to trust in Bitcoin from the
users’ own statements and words that were used to address the users’ concerns

or sharing information within the Bitcoin community.

To collect data from the discussion forum, we wrote a web scraping script using
python package “beautifulsoup!”. As our objective is confined to Bitcoins only,
we limit our analysis to general discussions on Bitcoins covering 3 subtopics,
such as legal, press release and legal. We downloaded about 2 million discussion
posts, from March 1, 2012, to September 21, 2018 that included original posts,
replies, date of the post, and the details about the users who posted.

3.2 Text modeling
Our approach requires us to identify the factors that contributed to creating trust

among Bitcoin users. The first step in this direction requires us to identify the

posts that relate to trust. A naive approach would be to use a simple keyword

Uhttps://pypi.org/ project/beautifulsoup4/



32ND BLED ECONFERENCE

848 i -
HUMANIZING TECHNOLOGY FOR A SUSTAINABLE SOCIETY, CONFERENCE PROCEEDINGS

search to retrieve trust related posts. However, such an approach entails two
fundamental issues. First, discussion posts are user-generated data where users
are not obliged to adhere to the grammatical form and correctness in writing.
Further, users can use all different combination of words to mean trust. Second,
a keyword-based search for trust returned us over 10000 posts. With this large
amount of search results, identify relevant posts requites manually reading all the
posts which are both time and resource consuming. Moreover, ordering the post
on the trust scale is a difficult task considering it requires developing a consistent
and reliable rating method and overcoming the variance among the ratters. To
circumvent these issues, we rely on the vector representation of word and
documents generated using paragraph vector, also known as doc2vec, proposed
by Le & Mikolov, 2014 (Le & Mikolov, 2014). In learning the semantic
similarities, doc2vec methods have shown superior performance to competing
methods ((Dai etal.,, 2015), (Le & Mikolov, 2014)). The root of paragraph vector
method lies in the usage of the neural network to predict the word near the word.
In this neural network-based method, a vector of weights is trained to maximize
the prediction of the nearest word for a word in a given context. Like a
classification problem, the model learns the network weight to maximize
prediction of the nearest word. However, unlike the classification problem, these
networks output the learned weight as a vector as a semantic representation of
text rather than the final prediction from the model. These vectors, word
embeddings, are considered as the good representation of the text as they capture
semantic similarities by contributing to the nearest word prediction task. Mikolov
et. al, 2013 reported state-of-art performance in learning semantic similarities and
relationship. For instance, the word vector method could produce a relationship
such as “Paris — France + Italy = Rome” (Mikolov et al., 2013). Later this idea
was extended by Le & Mikolov, 2014 (Le & Mikolov, 2014) as a paragraph vector,
also known as doc2vec that could learn the semantic representation for both the
words and documents in same vector space. Their approach involved important
improvements such as this method was the ability to retain word order, unlike

methods like Bag of words and also allowed the text of variable length.

To train doc2vec model, we relied on implementation provided by python
package “Gensim” (Rehurek & Sojka, 2010). Among available models, we
trained three different variants of doc2vec model, paragraph vector with a
Distributed bag of words (PV-DBOW) with doc vectors only, PV-DBOW in a

skip-gram mode with word vectors trained with document vectors and PV- with
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distributed memory (PV-DM) using sum. Due to the huge resource requirement
in estimation PV-DM with concatenation, we omitted it from our potential
model alternatives. In training models, for all three doc2vec models, we set same
model parameters; the size of the vector to 300 dimensions, context window size
of 10, minimum word frequency to 5, and epochs to 50. Here, vector size refers
to the dimension of vector outputs for both word and document vectors.
Similarly, context window size refers to the length (number of words) that is
considered as a context. In our model, while learning the semantic relationship,
our model considers 10 words at a time in a sliding fashion for each document.
Given that the post can be of varying length, we consider the context window
size of 10 to be a reasonable choice. Similarly, epoch refers to the number of
training iteration and we train our models with 50 iterations, well above the
practice of 10 iterations. After training models, we manually evaluated the word
and document similarity in randomly selected 20 words. The results showed that
Paragraph vector with a distributed bag of words with documents and words
trained together performed better in comparison to other models and thus was

our preferred choice.

Figure 3 summarizes the methodological approach used in the analysis of
discussion posts collected from our ‘Bitcointalk.org”. Our methodology involves
cleaning and pre-processing of text followed by training doc2vec model. Once
the model is trained and preferred model is selected, we analyzed data building
upon two sets of output from doc2vec model; a) word vectors, semantic
representation of words in the collection of posts b) document vectors, semantic
representation of the actual posts. To analyze the data, we first extracted fifty
posts closet to the keywords related to the constructs, “reliability, functionality,
and helpfulness”. Given a word, the doc2vec model can return similar
documents, words with similarity score using cosine similarity. The cosine
similarity is computed over the vector representation of the given words and the
closest word or document vectors with the highest cosine similarity score is
returned. Since these vectors are learned from data exclusive to bitcoin
discussions using several context windows with the given wotds, we deem it's as

a suitable method to extract relevant posts.
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‘ PRE-PROCESSING ‘ ‘ SEMANTIC MODEL ‘ ‘ MODEL OUTPUT ‘ ‘ ANALYSIS ‘ ‘ RESULTS
Semantic Get Top 50
1. Split posts into Vector posts close to
words representation the keywords
2. Remove of the posts related to
usernames and Trust
website links attributes
symbols and l
punctuations
4. Remove Train Manually
numbers Paragraph analyze the
1.97 Million 5. Remove Vector posts to find
discussion posts common English = (doc2Vec) the factors
related to words models and
general Bitcoin  fep| (stopwords) select best
Discussions 6. Convert words model
collected from to their basic
“bitcointalk.org” foi
(lemmatized)
7. Remove posts Semantic y
with less than 3 Vector Visualize the
tokens representation proximity of
of the words the factors

Figure 3: The Methodological approach used in the analysis of data

Once the posts are collected, we read through the posts to identify the factors
from the posts. Based on identified factors we present our results in terms of a
description of these factors with example posts. Additionally, we also visualize
the proximity of these factors, to trust, based on the word vectors learned from
the data. Since the word vectors are in 300-dimensional space, we visualize these
word vectors in two-dimensional space reduced using Multi-dimensional scaling
(Buja et al., 2008). The 2-dimensional plot visualizes the semantic closeness of

the semantic vectors of identified factors and the semantic vector of trust.
4 Results

Our analysis is built on the output from doc2vec model of discussion posts. To
identify the factors related to trust, we first extracted fifty most similar posts to
the keywords related to the trust-related constructs; “Functionality”, “Reliability”
and “Helpfulness”. The most similar posts are based on the similarity score
between the word vector of the constructs and the posts. To search for the
constructs, we listed our keywords that are often used about the existing
technology and institutions in financial transactions. For instance, to represent
the functionality, we searched for keywords such as Performance, Quick

Transfer, Purchases, and Payments. Similarly, in identifying reliability related
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posts, we searched for posts closest to the keywords like Stability, Regulations
and knowledge. Finally, we used keywords words like Investments, Profits, and,
Alternative Currency as words associated with Helpfulness construct. In total,
we searched for posts related to constructs using seventeen keywords (four
related to functionalities, nine for reliability and four for helpfulness) and
extracted the top fifty posts for each keyword. We read through and analyzed
these eight hundred fifty posts and found eleven factors relate to three constructs
functionality, reliability, and helpfulness. Table 2 lists the factors as features with
the description and similarity scores. Additionally, the table also links Trust
factors related to functionality and reliability, to the technology/technologies that
are exclusive to bitcoins and cryptocurrencies. The table links three technologies
such as Blockchain technology, Cryptocurrency Wallet, and Cryptocurrency
exchange to Trust related factors. Finally, we mentioned the similarity with the
given keywords and the content of the post with a similarity value mentioned
next to the post. Similarity value one refers that the post is completely like the
keywords and a similarity value zero refers that post is not like the given

keywords.

Table 2: Constructs of Trust in Technology * Similarity value expresses how semantically
sim-ilar the feature (keyword) is to the words the given post contains. The closer the value
is to one (1), the higher the similarity; ** B = blockchain, W = wallet, and E = exchange

Constructs Example post [similarity B**  Wx¥  E*x*
value]*

Functionality

Transfer (ease and “Bitcoin is better than cash

affordability of because it can be transferred X

transactions) easily.” 0.64 ]

“I believe, bitcoin is more

o valuable. Because it is trusted,
Decentralization (shared ) )
decentralized, onr interest and our X

ledger) investment in bitcoin which matkes

it valuable.” [0.65]
Tmmutability “Bitcoin will never end or will
(tamperproof ledger) never be destroyed. The system is X

secure and the blockchain is
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Openness (Public
Ledger)

Reliability

Stability (high volatility)

Regulation (regulations
posed cryptocurrencies
promotes trust and
reliability)

Security (hacking,
stealing, and
fraudulence)

Knowledge
(simplicity/ complexity

of cryptocurrencies)

Helpfulness

Investment (value

expectations)

immntable and more and more
people are joining the network to
mafke it better.” [0.54]

“The openness is striking. This is
the kind of thing we need in this
economy. Security and
transparency. Thanks for sharing
this.” [0.54]

“The main factor that scares
people from investing in it is the
risk factor. People find it risky
becanse Bitcoin's price is not

steady....”[0.63]

“Bitcoin can never die regulation
can only marte it to be strong and
trusted by many people.” [0.63]

“I...] My BTC address from
Zebpay account having almost
0.01550 BTC has been hacked
and the amount has been stolen
Just few days ago.....” [0.61]

“Knowledge and understanding
will keep people in getting into
cryptocurrency becanse definitely

»

he can understand analyse. . ...

0.61]

“T mainly use bitcoin as
investment for futnre and
sometimes 1 purchase goods with

bitcoins.” [0.66]

X

X X
X

X X
X X X
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“The main adyantage for me-with
Profits (Earn profits in  #he help of investments in bitcoin,
a short period) you can earn quite a large amount
of money.”’[0.59]
“Thhis is the great news for iran
. and uzgbekistan. as they are
Alternative Currency (to , < , J
consider as third world country.
fiat currency ) )
they are mainly suffering from

curreney ..” [0.58]

Our research findings suggest that Coin Transfers, Immutability, Openness, and
Decentralization are the functional factors of Bitcoin that created Trust among
the users. Many users felt that transferring Bitcoins is much easier and quicker
than transferring fiat money. Immutability in Bitcoin means the transaction
histories recorded on Bitcoin Blockchain cannot be manipulated, deleted, or
revised (Low & Teo, 2017). Similarly, openness refers to the property that the
information on the blockchain is available to the public. The feature of having a
robust publicly available distributed blockchain creates trust among Bitcoin users
(Berke, 2017). The Decentralized structure, Openness, and Immutability are the
unique features of the Blockchain technology and are major factors contributing

to trust creation among Bitcoin users.

In reliability, we found that factors like stability, regulation, security, and
knowledge of Bitcoin would make Bitcoin a reliable technology. Bitcoin is often
criticized for its volatility (Bouoiyour & Selmi, 2016). Users expressed concerns
about the volatility in the value of Bitcoin. They strongly felt that the stability in
the value of Bitcoin would make it more reliable. Secondly, contrary to a certain
segment of the user’s beliefs, many users believed that the regulations would
make Bitcoin more reliable and convince many others to use it. According to the
article written by Kaplanov in Loyola Consumer Law Review (Kaplanov, 2012),
Bitcoin would flourish under legal regulation. Thirdly, users were also worried
about the security of the wallets and cryptocurrency exchanges due to the cyber-
attacks on various wallets and exchanges. During the first half of 2018,
cryptocurrencies worth 1.1 Billion dollars were lost in cyber-attacks (Rooney,
2018). Improved security measures by exchanges and individual wallet holders

will make Bitcoin very reliable. Finally, users who had a better understanding of
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the technology behind Bitcoin felt more secure about it. They understood the
situation better and were able to make a better investment decision to gain bigger

profits.

With regards to the factors related to the helpfulness of Bitcoin, many users
agreed that Bitcoin was a great investment tool to earn profits in the short term.
The acceptance of Bitcoin as a payment system has not completely evolved yet
(Pollock, 2018). Most users consider Bitcoin helpful as an investment option
rather than a payment tool. Finally, Bitcoin turned out to be an alternative
currency for people living in countries with volatile fiat currency. Though Bitcoin
is highly volatile, the technology makes it possible to easily buy them. Hence, it

serves as an alternative currency in those countries.

Once the factors related to trusts are identified from the posts, we also explored
their semantic closeness to trust. For the purpose, we plotted word vectors of
these factors with the word vector of trusts. Since the word vectors are learned
from the actual data generated by the discussions among the users from the
Bitcoin community, relative positions of these factors and trust help us to
visualize how close or far these factors are in the actual discussion. Figure 4 plots
the vector representation of the factors and trust in two-dimensional space vector
space obtained by applying Multi-Dimensional Scaling (MDS) (Buja et al., 2008).
The figure shows that openness and immutable, the unique functionality of
bitcoin, are closer to the trust. This proximity implies that in the bitcoin-related
discussions these unique functionalities, among all factors are closely associated
with trust. Further, factors related to profit and transfers are close to each other
whereas factors like regulation, security and stability are close to each other.
Deviating from our expectation, the Decentralized structure as a factor of trust

remain further away from all factors including trust.
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Figure 4: Semantic proximities among Trust and the associated factors

5 Discussions and Conclusion

In this study, we aimed at examining trust in technology within the
cryptocurrency domain. To do this, we employed the technology trust model
proposed by Lankton et al. (Lankton et al., 2014) and focused on three distinct
trust constructs: functionality, reliability, and helpfulness. We then used them to
identify the specific features, which contribute to trust in technologies (i.e., the
blockchain, cryptocurrency wallet, and exchanges) that underlie cryptocurrencies.
As for the empirical analysis, we decided to focus on Bitcoin, because it is
currently the most widely used cryptocurrency in the market. To collect data, we
extracted 1,97 million posts from a popular cryptocurrency forum
‘Bitcointalk.org’. The analysis we performed draws on a paragraph vector model
termed doc2vec (Le and Mikolov, 2014), which produces a semantical
representation of words and posts. This allowed us to map the semantically most

relevant features to the three trust constructs.

The results suggest that trust is semantically closest to the unique features offered
by blockchain technology. The features raised in the posts are ledger immutability
and openness, the former securing safe and fair transactions, and the latter

making the transactions accessible to the public. Immutability refers that the
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4.2 Economic Insights: Effect of Personality on Video Consumption

Building on our assessment of the predictive power of personality on video
consumption, we assess the economic effects of personality classifications. To
this end, we estimate Model 1 on both global and channel-specific forests to
evaluate this economic impact. Estimating the global model produces results
shown in Table 3%, Despite lower accuracy and robustness of global
classifications, our estimates suggest that videos classified as high-performing
based on their personality can expect to achieve 0.5% more views per day, relative
to those with low-performing personalities. The positive coefficient on likelihood
confirms the robustness of this result, and suggests that videos classified as high-
performing with 10% greater confidence can expect to generate .028% more

daily views.

Additionally, we find that videos with lower openness and lower
conscientiousness may achieve more views. Our estimates indicate that a
decrease of 10 percentile points in openness is associated with a 0.09% increase
in daily views. Similarly, a 10 percentile decrease in conscientiousness is
associated with a 0.13% increase in daily views. Finally, we find that one
additional like or dislikes is associated with an increase in daily views by 0.002%
and 0.006%, respectively. Because changes in likes and dislikes can be seen as a
proxy for time-specific WOM associated with a video, we would expect to see
this positive relationship. Furthermore, controlling for these time-specific factors

allows us to control for exogenous shocks that may otherwise bias our estimates.

8 Note that personality scores for both global and channel-specific models are normalized across all videos, and
not just a specific subset of videos. In addition, multi-collinearity tests reveal no concerns over including all
personality traits in one model — i.e., VIF is below 10 for all models.








































































































































































M. Makkonen, L. Frank & T. Kemppainen: The Effects of Individual 1 alues on Online Shopping

Spending 981
Conformity—
. 0.097 | 0.192* |-0.043| 0.088 | 0.082 | 0.131 0.015
interpersonal
Humility -0.140*| -0.128* |-0.077 | -0.143*% | -0.081 | -0.107 | -0.117
Benevolence 0.124 | 0.095 0.092 | 0.127 | 0.074 | 0.110 0.090
Uni lism—
PIVERSTISI= 1 0179 | 0,020 |-0.281% -0.197 |-0.063 | -0.083 |-0.226
concern
Universalism—
-0.004 | -0.082 | 0.066 | -0.001 |-0.017 | -0.031 | 0.033
nature
Universalism—
-0.054 | -0.178 | 0.100 | -0.030 |-0.096| -0.007 | -0.040
tolerance
R2
Controls 86% | 11.8% |21% |109% | 1.7% | 10.6% | 4.1 %
Values 89% | 7.0% |10.3%)]| 82% [58% | 55% |[14.8%
Total 17.4%| 18.8% [12.4%| 191% | 7.5% | 16.2% |19.0 %
Goodness-of-fit
x2 805.799| 816.062 [817.811|802.787 (810.299| 804.924 (809.023
df 627 627 627 627 627 627 627
p < 0.001] <0.001 |<0.001| < 0.001 |<0.001| <0.001 |<0.001
CFI 0.980 0.979 0.978 | 0.980 | 0.979 | 0.980 0.979
TLI 0.972 0.971 0.970 | 0.973 | 0.971 0.972 0.971
RMSEA 0.022 0.023 0.023 | 0.022 | 0.023 | 0.022 0.023
SRMR 0.030 0.030 | 0.030 | 0.030 | 0.030 | 0.030 0.030

In terms of control variables, gender was found to have statistically significant

effects on total online shopping spending as well as the spending on orders made

with traditional computers, from businesses, and from domestic and foreign

online stores. All these effects were negative, meaning that women spent less

than men. Age was found to have no statistically significant effects, whereas

income was found to have statistically significant effects on total online shopping

spending as well as the spending on orders made with traditional computers and

mobile devices, from businesses, and from domestic and foreign online stores.

All these effects were positive, meaning that those with higher income also spent

more. The proportions of explained variance by the control variables ranged
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from about 1.7 % in the case of orders made from other consumers to about

11.8 % in the case of orders made with traditional computers.

In terms of individual values, we found nine out of the 16 values to have
statistically significant effects on online shopping spending. First, total online
shopping spending was found to be affected positively by stimulation and
negatively by humility. In turn, the spending on orders made with traditional
computers was found to be affected positively by self-direction, power—
resources, and conformity—interpersonal and negatively by humility. In contrast,
the spending on orders made with mobile devices was found to be affected
negatively by universalism—concern. The spending on orders made from
businesses was found to be affected negatively by humility, whereas the spending
on orders made from other consumers was found to be affected positively by
stimulation. Finally, the spending on orders made from domestic online stores
was found to be affected positively by hedonism and conformity—rules, whereas
the spending on orders made from foreign online stores was found to be affected
positively by stimulation and security. The proportions of explained variance by
the values ranged from about 5.5 % in the case of orders made from domestic
online stores to about 14.8 % in the case of orders made from foreign online

stores.
5 Discussion and Conclusions

In this study, we examined the effects of individual values on both total online
shopping spending and the specific types of online shopping spending in terms
of orders made (1) with traditional computers versus mobile devices, (2) from
businesses versus other consumers, and (3) from domestic versus foreign online
stores. The study focused on 16 values that were based on the refined theory of
basic individual values by Schwartz et al. (2012). From a purely statistical
perspective, these values were found to act as relatively weak antecedents of
online shopping spending. For example, the values were found to explain only a
small proportion of the observed variance in both total online shopping spending
and the specific types of online shopping spending, with only nine out of the 16
values having statistically significant effects. However, from a more substantial
perspective, the role of the values as antecedents of online shopping spending
can still be considered as surprisingly strong. After all, one must keep in mind

that human behaviour is always a challenging phenomenon to explain or predict,
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and the examined values were all very general in nature and by no means specific
to the context of online shopping. Values are also typically considered to affect
online shopping behaviour through multiple mediating constructs, such as
attitude and intention (e.g., Jayawardhena, 2004), which limits their explanatory

or predictive power.

The two individual values that were found to act as the most important
antecedents of online shopping spending were stimulation and humility. These
were the only two values that were found to have a statistically significant effect
on not only on a specific type of online shopping spending but also on total
online shopping spending. The effect of stimulation on total online shopping
spending was found to be positive. This finding is in line with prior research, in
which a higher optimal stimulation level (i.e., the personally preferred level of
stimulation) has been found to be associated with a higher level of consumer
innovativeness (Raju, 1980; Steenkamp & Baumgartner, 1992) and consumer
innovativeness, in turn, has been found to have a positive effect on the adoption
of online shopping (Citrin et al., 2000). More specifically, stimulation was also
found to increase the spending on orders made from foreign online stores and
from other consumers. Also these findings are largely in line with prior research,
in which a higher optimal stimulation level has been found to be associated not
only with a higher level of consumer innovativeness but also with a higher level
of risk-taking (Raju, 1980; Steenkamp & Baumgartner, 1992). This tendency for
risk-taking, in turn, is required especially when ordering from foreign online
stores and other consumers, which is why these two specific types of online
spending are most strongly affected by stimulation. In contrast, the effect of
humility on total online shopping spending was found to be negative. This
tinding is not particularly surprising when considering that consumers who value
humility and modesty are likely to avoid luxury or conspicuous consumption,
which causes them to spend less both online and offline. More specifically,
humility was also found to decrease the spending on orders made with computers
and from businesses. Also these findings are not surprising when considering
that luxury goods are most commonly purchased from businesses rather than
other consumers. Respectively, because of the higher price, consumers typically
spend considerable amounts of time on information search and the evaluation of
alternatives when making these purchase decisions, which is why the purchases

are more likely to be made with traditional computers rather than with mobile
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devices. Thus, when the luxury or conspicuous consumption is reduced, it has

the strongest effects on these two specific types of online spending.

The remaining seven individual values with statistically significant effects were
found to affect only one specific type of online shopping spending. For example,
hedonism was found to increase the spending on orders made from domestic
online stores and decrease the spending on orders made from foreign online
stores, although this latter effect was not quite statistically significant. This would
seem to suggest that whereas shopping in domestic online stores is perceived as
a pleasurable activity by many consumers, the opposite is often true for shopping
in foreign online stores. In turn, universalism—concern was found to decrease the
spending on orders made with mobile devices. This likely due to its strong
associations with consumption movements like sustainable consumption
(Thogersen & Olander, 2002), ethical consumption (Shaw et al., 2005), conscious
consumption (Pepper, Jackson & Uzzell, 2009), and fair-trade consumption
(Doran, 2009), which all highlight responsible consumer behaviour instead of
impulsive purchasing that often characterises mobile online shopping (Schwartz,
2012; Lee, Park & Jun, 2014; Zheng et al., 2019). In contrast, the spending on
orders made with mobile devices seemed to be slightly increased by the
motivation of maintaining one’s face, although this effect was not quite
statistically significant. This finding may be explained by the fact that especially
younger consumers often see mobile online shopping as a somewhat trendier
way to shop online in comparison to traditional online shopping. Thus, if one is
motivated to maintain a trendy public image, one is likely to favour this specific
type of online shopping spending. The same logic, although inversely, may also
be used to explain the finding that self-direction was found to increase the
spending on orders made with traditional computers. That is, if the motivation
to maintain one’s face causes consumers to spend more on orders made with
mobile devices, then the freedom from such social pressure is likely to reduce
this tendency or even result in an opposite tendency of spending more on orders
made with traditional computers. In addition, the spending on orders made with
traditional computers was found to be increased by power—resources, which may
simply be due to the fact that consumers with more materialistic motivations
often have more materialistic possessions, including also a traditional computer
that is required for this specific type of online shopping spending. Finally, we
found security to increase the spending on orders made from foreign online

stores as well as conformity to increase the spending on orders made from
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domestic online stores and with computers. Of these, the latter findings are not
particularly surprising because making orders with traditional computers from
domestic online stores represents a very conservative way of shopping online,
which is likely to be more common among consumers who foster conservative
values like conformity. In contrast, the former finding can be considered a bit
more surprising but is perhaps explainable by the fact that consumers who value
security are also likely to be more security conscious and aware of the risks that
relate to making orders in foreign online stores. This awareness, in turn, may help
them to mitigate these risks and increase this specific type of online shopping
spending.

In addition to providing the aforementioned theoretical insights, the findings of
this study also have important practical implications for the managers of online
stores in terms of promoting online spending. For example, on one hand, the
findings highlight the fact that especially for foreign online stores and online
services that facilitate C2C commerce it is important to lower the level of
perceived risk associated with shopping in them in order to promote their usage
also among consumers with lower optimal stimulation levels and lower risk-
taking tendencies. This lower level of perceived risk is also likely to promote the
level of perceived hedonic value associated with shopping in them, thus causing
them to be more actively used also by consumers with more hedonic shopping
tendencies. On the other hand, the findings highlight the fact that online stores
should be cautious in terms of employing marketing practices that promote
impulse purchasing and other kinds of irresponsible consumer behaviour.
Although these practices may have a positive effect on their sales among some
consumers, their effect on sales is likely to be negative especially among
consumers who value universalism and consumption movements like
sustainable, ethical, conscious, and fair-trade consumption, which all seem to be

increasing rather than decreasing in popularity.
6 Limitations and Future Research

We see this study to have two main limitations. First, we collected the data for
this study only from Finnish consumers, and our sample was also dominated by
women and younger consumers. This obviously limits the generalisability of our
findings and calls for future replications of this study in other countries and by

using more balanced samples. Second, our measurements of online shopping
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spending were based on self-reported retrospective assessments, which is likely
to result some inaccuracies. Thus, in future studies, it is important to aim at
improving the measurement accuracy through methodological advancements.
For example, one alternative could be to ask the study participants to keep a diary
of their online shopping behaviours and use these diaties as the data source of
the study. Of course, in future studies, it would also be interesting to focus on
other specific types of online shopping spending than the ones that were
examined in this study. One example of this would be to consider the context in

which the orders were made (e.g., while at home or while on the go).
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Appendix A: Item Wordings and Descriptive Statistics
Ttem MissingMean| SD
Self-direction—thought (SDT)
SDT1 It is important to me to form my own opinions. 0.2 % [4.392]0.752

SDT?2 Thinking independently and drawing my own conclusions is

) 0.2% |4.374|0.725
important to me.

Self-direction—action (SDA)

SDA1 It is important to me to make my own decisions about my life. | 0.2 % [4.496|0.696

SDAZ2 The freedom to choose what I do is important to me. 0.4 % [4.497|0.684
Stimulation (STT)

STI1 I am always looking for different kinds of new things to do. 0.5% [3.436|1.053

STI2 It is important to me to have all sorts of new experiences. 1.4 % |3.833(0.963
Hedonism (HED)

HED1 Having a good time is important to me. 0.9 % [4.084|0.910

HED?2 Enjoying life's pleasures is important to me. 0.5 % [4.372]0.798
Achievement (ACH)

ACHTI1 It is important to me to be ambitious. 0.4 % [3.506|1.096

ACH2 It is important to me to be successful and others to admire my
. 0.4 % |3.522]1.100
achievements.

Power—dominance (PD)

PD1 I want to be in a position where people do what I say. 0.4 % [2.588|1.107
PD2 It is important to me to be the one who tells others what to do. | 0.2% [2.642|1.113

Power—resources (PR)

PR1 The power and possibilities that money can bring are important
0.2% 12.949]1.198

to me.

PR2 Being wealthy is important to me. 0.4% [3.041]1.143
Face (FAC)

FACT It is important to me that no one should ever shame me. 0.4 % [3.742|1.072

FAC2 It is important to me not to lose my face in the eyes of others. | 1.1 % |3.717 [1.067

Security—personal (SP)

SP1 My personal security is important to me. 0.7 % [4.488|0.735

SP2 It is important to me to live in secure surroundings. 0.2 % [4.516]0.721

Security—societal (SS)

SS1 It is important to me that my country protect itself against all
0.9 % |4.473]0.702

threats.

SS2 Having order and stability in the society is important to me. 1.4 % |4.334)|0.818
Tradition (TRA)

TRAT1 Following the customs of my society is important to me. 1.2 % |3.509|1.036

TRAZ2 It is important to me to maintain the traditions of my society. | 1.6 % |3.385|1.089

Conformity—rules (CR)

CR1 It is important to me to follow rules even when no one is
0.4 % |3.895|1.051

watching.
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CR2 Being law-abiding and obeying all the laws is important to me. 0.2% [3.998]1.019

Conformity—interpersonal (CI)

CI1 It is important to me to avoid annoying or upsetting other people.| 0.4 % |3.657|1.115

CI2 It is important to me to be tactful and avoid irritating other
1.1% |3.773]1.014

people.
Humility (HUM)

HUMT1 It is important to me to be humble and inconspicuous. 0.4 % [2.897]1.140

HUM?2 It is important to me to be modest and not to draw attention
0.7 % |3.036(1.180
to myself.

Benevolence—caring (BC)

BC1 It is important to me to help the people dear to me. 0.0 % |4.573]0.695

BC2 Caring for the well-being of the people I am close to is important
0.4 % |4.512|0.734

to me.
Benevolence—dependability (BD)
BD1 I go out of my way to be a dependable and trustworthy friend. 0.2 % [4.6060.703

BD2 I want the people who are close to me to be able to rely on me

0.2 % [4.6310.668
completely.

Universalism—concern (UC)

UC1 It is important to me that every person in the world has equal
oo 0.9 % [4.200|0.926
opportunities in life.

UC2 It I) rtant t ne that also the soc ety WCakC t me: bC are
S [0) (0) S S S S o

Universalism—nature (UN)

UNT1 It is important to me to care for the nature and the environment.| 0.4 % [4.302|0.865

UN2 Protecting the nature from pollution or other threats is
. 0.5% |4.258|0.867
important to me.

Universalism—tolerance (UT)

UT1 It is important to me to listen to people who are different from
0.4 % |4.1470.827
me.

UT2 Even when I disagree with people, it is important to me to
0.2 % [4.094]0.855
understand them.

Appendix B: First-Order Constructs and Their Indicators

Lo Before modifications After modifications
Construct or indicator
CR |AVE [LoadingResiduall CR | AVE |[LoadingResiduall
Self-direction—thought (SDT) [0.740(0.588 0.740 | 0.588
SDT1 0.819%#%((.329%+* 0.816%F%(0.334%+*
SDT2 0.711%8%|0.494%* 0.714%%%|0.491%**
Self-direction—action (SDA) [0.725|0.569 0.726 | 0.569
SDA1 0.748%4%(0.44070+* 0.749%4%(0.439F+*
SDA2 0.760%#%|0.422%+* 0.760%#*|0.423%+*
Stimulation (STT) 0.695]0.533 0.695 | 0.533
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STI1 0.679#¥%[0.539%* 0.678%¥*[0.541%+*
STI2 0.778%¥%(0.394%* 0.779%%%(0.393**

Hedonism (HED) 0.812(0.684 0.8110.683
HED1 0.764%%%(0.416%%* 0.767+%*(0.412%+*
HED2 0.886*#%(0.215%** 0.882%#%(0.221#%*
Achievement (ACH) 0.785(0.646 0.786 | 0.647
ACHI1 0.806++*(0.350+* 0.807+¥*|0.349%+*
ACH2 0.802+¥*/0.356*** 0.802+¥*/0.358*+*
Power—dominance (PD) 0.807]0.677 0.808 | 0.678
PD1 0.859%4*(0.261++* 0.856++*(0.267*++*
PD2 0.785%¥*(0.383*+* 0.789%+%(0.378***
Power—resources (PR) 0.81210.684 0.812] 0.684
PR1 0.791#4%(0.37 5%+* 0.790%¥*(0.37G*+*
PR2 0.861+¥*(0.258*+* 0.862+4*(0.257*+*
Face (FAC) 0.863(0.760 0.864 | 0.760
FAC1 0.878+4*[0.220%+* 0.879#4K|0.227%+F
FAC2 0.865%+*(0.251++* 0.865%+*(0.253*+*
Security—personal (SP) 0.764{0.619 0.765 | 0.620
SP1 0.747%%%(0.443%%* 0.743%%%(0.448++*
SP2 0.825%4*(0.320++* 0.829%4%(0.31 3+*
Security—societal (SS) 0.699(0.538 0.700 1 0.539
SS1 0.7724%%10.405%+* 0.780%¥*[0.391#+*
SS2 0.693%¥*(0.519%+* 0.686++*(0.520+*
Tradition (TRA) 0.771{0.628 0.77210.630
TRA1 0.834%#%(0.304++* 0.841¥%(0.293**
TRA2 0.749%%%(0.439+%* 0.743%%%(0.447#+¢
Conformity—rules (CR) 0.826]0.704 0.826 | 0.704
COR1 0.805%¥*[0.352%+* 0.806+*[0.351*+*
COR2 0.872%+%(0.240%%* 0.871%%%(0.241+%*
Conformity—interpersonal 0.82710.705 0.826 | 0.704
(&)
COI1 0.828*#%(0.315%** 0.828%¥*(0.314%+*
COI2 0.851#4*[0.27 7H+* 0.850+4*|0.278*+*
Humility (HUM) 0.851(0.741 0.8510.741
HUM1 0.885%#%(0.217+%* 0.8844*(0.219%*
HUM2 0.836***(0.301*+* 0.837+%*[0.299%*
Benevolence—caring (BC) 0.795]0.660 0.795 1 0.660
BC1 0.825%#%(0.320%** 0.828%¥*(0.314%+*
BC2 0.7994¥*10.361*+* 0.796%*%(0.367+**
Benevolence—dependability  {0.794]0.658 0.794 | 0.658
(BD)
BD1 0.797%%%(0.366%** 0.793%%*(0.371#+*
BD2 0.825%4*(0.319*+* 0.829%4%(0.31 3¥+*




32ND BLED ECONFERENCE

990 HUMANIZING TECHNOLOGY FOR A SUSTAINABLE SOCIETY, CONFERENCE PROCEEDINGS
Universalism—concern (UC) |0.753]0.604 0.754 1 0.605
ucC1 0.775%%%(0.399%** 0.774%%%(0.402%**
uc2 0.779%F%((.392%* 0.7871%F%((0.390%**
Universalism—nature (UN) 0.883(0.791 0.88410.792
UN1 0.858%*((0.263*** 0.860%F*((0.261***
UN2 0.920F%| (.153* 0.919%F¢ 0.156*
Universalism—tolerance (UT) [0.765]0.619 0.765 [ 0.619
UT1 0.827%F%((0.317%** 0.827%F%((0.316%**
UT2 0.745%F%((0.445%** 0.745%F%((0.445%**

ek = p < 0.001, ¥ = p < 0.01, * = p < 0.05

Appendix C: Second-Order Constructs and Their Indicators

Construct or indicator CR AVE | Loading | Residual
Self-direction (SD) 0.904 0.825
Self-direction—thought (SDT) 0.953%F | 0.092
Self-direction—action (SDA) 0.861%FF | (.259%%*
Security (SEC) 0.988 0.976
Security—personal (SP) 0.984*+* | 0.032
Security—societal (SS) 0.992%F* | 0.015
Benevolence (BEN) 0.924 0.858
Benevolence—caring (BC) 0.907##F | 0.188**
Benevolence—dependability (BD) 0.951*+ | 0.095

ek = p < 0.001, ¥ = p < 0.01, * = p < 0.05

Appendix D: Construct Correlations and Square Roots of AVEs Before Modifications

SDT | SDA | STI ([HED|ACH| PD [ PR | FAC| SP SS |TRA| CR | CI [HUM| BC | BD | UC | UN | UT
SDT | 0.767
SDA | 0818 | 0.754
STI | 0293 | 0.380 | 0.730

HED | 0401 | 0469 | 0.590 | 0.827

ACH | 0.239 | 0298 | 0.499 | 0.254 | 0.804

PD 0.061 | 0.101 [ 0.318 | 0.027 | 0.621 [ 0.827

PR 0.094 | 0.160 [ 0.270 | 0.204 | 0.653 | 0.522 | 0.823

FAC | 0.152 | 0.232 | 0.085 | 0.199 | 0.341 | 0.120 | 0.277 | 0.872

SP 0.549 | 0.484 [ 0.125 | 0.438 | 0.258 | 0.018 | 0.204 | 0.450 | 0.787

SS 0.580 | 0.489 [ 0.140 | 0.370 | 0.248 [ 0.065 | 0.179 | 0.470 | 0.979 | 0.734

TRA | 0073 | 0.143 | 0.128 | 0.225 | 0.241 | 0.131 | 0.192 | 0.480 | 0.471 | 0.533 | 0.793

CR 0.256 | 0.222 [ 0.009 | 0.163 | 0.275 [ 0.039 | 0.122 | 0.404 | 0.620 | 0.670 [ 0.579 | 0.839

CI 0.080 | 0.144 [ 0.038 | 0.181 | 0.192 [ -0.112| 0.063 | 0.597 [ 0.435 | 0.450 [ 0.493 [ 0.558 | 0.840

HUM]| -0.052 [ -0.006 | 0.016 | 0.011 | -0.029 [ -0.022 [ 0.052 | 0.397 | 0.162 | 0.218 [ 0.381 | 0.374 | 0.509 | 0.861

BC 0.514 | 0473 [ 0.316 | 0.413 | 0.223 | -0.066 | 0.036 | 0.294 [ 0.698 | 0.649 | 0.394 [ 0.460 | 0.347 | 0.119 | 0.811

BD 0.577 | 0.484 [ 0.266 | 0.517 | 0.244 [ -0.100 | 0.062 | 0.320 | 0.673 | 0.649 [ 0.363 | 0.501 | 0.374 | 0.139 | 0.858 [ 0.812

ucC 0.463 | 0.480 [ 0.343 | 0.468 | 0.137 [ -0.131 | -0.077 | 0.213 | 0.452 | 0.482 [ 0.194 | 0.332 | 0.363 | 0.119 | 0.589 [ 0.626 | 0.777

UN 0.369 | 0.375 [ 0.273 | 0.329 | 0.047 | -0.019 | -0.025 | 0.169 | 0.421 | 0.430 | 0.177 [ 0.270 | 0.232 [ 0.050 | 0.480 | 0.440 [ 0.520 | 0.890

uT 0.497 | 0.431 [ 0.423 | 0451 | 0.261 [ -0.048 | 0.004 | 0.209 [ 0.416 | 0.440 [ 0.296 | 0.371 | 0.360 | 0.168 | 0.566 [ 0.660 | 0.700 [ 0.400 | 0.787
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Appendix E: Construct Correlations and Square Roots of AVEs After Modifications

SD STI | HED | ACH | PD PR | FAC | SEC | TRA | CR CI |HUM | BEN | UC UN uT
SD 0.908
STI 0.356 | 0.730
HED | 0.464 | 0.593 | 0.827
ACH | 0.284 | 0.499 [ 0.255 | 0.805
PD 0.083 | 0.318 | 0.027 | 0.622 | 0.827
PR 0.129 | 0.270 | 0.205 | 0.652 | 0.522 | 0.823
FAC | 0.198 | 0.086 | 0.200 | 0.341 | 0.121 [ 0.277 | 0.872
SEC | 0.588 | 0.134 | 0.413 | 0.256 | 0.039 | 0.195 [ 0.464 | 0.988
TRA | 0.107 | 0.127 | 0.224 | 0.242 | 0.131 | 0.192 | 0.480 | 0.502 [ 0.794
CR 0.264 [ 0.009 | 0.162 | 0.275 | 0.040 | 0.122 | 0.404 | 0.648 | 0.579 | 0.839
CI 0.113 | 0.038 | 0.181 | 0.192 | -0.112 | 0.063 [ 0.597 | 0.446 | 0.493 | 0.558 [ 0.839
HUM | -0.038 | 0.016 | 0.010 | -0.029 | -0.022 | 0.052 [ 0.397 [ 0.188 | 0.380 | 0.374 | 0.509 | 0.861
BEN | 0.612 | 0.310 | 0.508 | 0.252 | -0.091 | 0.054 [ 0.333 [ 0.727 | 0.403 | 0.520 | 0.389 | 0.141 | 0.926
uc 0.512 | 0.344 | 0.469 | 0.137 | -0.131 | -0.077 [ 0.213 | 0.471 | 0.194 | 0.332 [ 0.363 | 0.119 | 0.657 | 0.778
UN 0.404 | 0.274 | 0.330 | 0.046 | -0.019 | -0.025 [ 0.170 | 0.429 | 0.176 | 0.270 [ 0.233 | 0.050 | 0.491 | 0.520 | 0.890
uT 0.514 | 0.423 | 0.451 | 0.261 | -0.047 | 0.004 [ 0.209 | 0.431 | 0.296 | 0.371 [ 0.360 | 0.168 | 0.666 | 0.700 | 0.401 | 0.787
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1 Introduction

In economics, innovation is an important catalyst for growth. Without
innovation business is eventually deemed to fade away, as competitors bring new
solutions to market. Previously, it was commonly accepted that companies
should follow New Product Development (NPD), a typical research and
development (R&D) process leading to market entry (Samli & Weber, 2000;
Bishop & Magleby, 2004). Today, by far most organisations have heard about
Business Modelling; Business Model Innovation (BMI) has been found to have
a positive impact on overall business performance (Pucihar et al., 2019) and has
been promoted as a must when creating new products and services regardless of
maturity of the markets, also for micro, small and medium sized organizations
(SMEs) (Heikkild et al., 2018). At the same time, the entrepreneurship literature
has proposed a new theory, effectuation, which describes entrepreneurial action

when innovating new market artefacts (Sarasvathy, 2001a,2001b).

NPD is suggested to improve the capability of the organisations to bring new
innovations into market. Similarly, effectuation is suggested by the literature as
the force that provides the entrepreneurs stamina to adapt and carry out their
business. BMI, in turn, is suggested to lead to viable business. Despite the wide
interest in the abovementioned innovation approaches, there are not yet studies
combining these three topics. To fill this gap, #his paper analyses whether BMI, or
effectnation and NPD bave an effect on the success of SME innovation. We construct an
analysis framework, which we utilize in evaluation of 27 cases of SMEs. We
categorize case SMEs in three groups according to the performance (success,
survival, failure), and then analyze their innovation process’ drivers (technology
push, market pull), approaches (NPD, BMI, effectuation) and market strategy
(low end, high end, new market). This allow us to draw conclusions on the
interplay between BMI, NPD and effectuation, and especially on the importance
of the BMI for SMEs.

The paper is structured as follows: In chapter 2, we describe our analysis framework
which consists of the drivers, innovation approaches, market strategies and performance
of SMEs. We explain data collection in chapter 3 and analysis in chapter 4. Results are

described in chapter 5. The paper end with conclusions.
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2 How SMEs innovate and perform: the framework

Our analysis framework consists of three innovation drivers, three innovation
approaches, three market strategies and, finally, three levels of performance.

Next, we will explain each in turn.
2.1 Innovation drivers

Technology pullis often the starting point in R&D projects within the organisations.
These projects follow a process were the new innovation is developed into a
product that can be manufactured effectively and economically and then sold on
the market. Radical breakthroughs are more likely to be achieved through
technology push.

Alternative innovation driver is Market pull, which refers to market demand for a
new product or a solution to a problem. These needs might be perceived by an
entrepreneur, for instance through market research, which assesses what needs
exist, how far they are met by existing products and how the needs might be met
more effectively by means of a new or improved innovation. Market pull more

often leads to incremental innovations.

Recent research suggests that technology push and market pull are
complementary and necessary for NPD (Scaringella et al., 2017; Sarja, 2016).

Sometimes, the driver for innovation is very personal. The entrepreneur has a
strong need to do something, for instance improve some product, provide a
service ot solve a problem which the entrepreneur would value high personally.
Or the entrepreneur enjoys the production itself, such as artists creating art

pieces.
2.2 Innovation approaches

In NPD approach every new product innovation passes through a series of stages
starting from idea generation and idea screening, then continuing with concept
testing, feasibility study and product development, and ending with test

marketing and market entry. It requires ample resources and competent staff not
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easily found in SMEs (Samli & Weber, 2000). This implies that the innovation
would happen more in large organisations rather than in SMEs.

BMI thinking changes how an organization approaches innovation. Instead of
focusing on development of new products, the company analyses the value
proposition it can provide to selected customer segment(s), and describes the
processes, resources, and partners needed to produce it, as well as the financial
arrangements (Foss & Saebi, 2017). Evidence suggests that new business models
have often been the source, and not the outcome, of industry change (Markides,
2008; Christensen et al., 2016). Companies in ‘traditional’ industries have been
able to generate supernormal profits by designing new business models in the
presence of major technological progress, or in the absence of regulatory
limitations. These new business models have boosted large-scale disruptive
industry change reaching far beyond reacting to changes in business
environment, or developing new products. It is about being active in innovating

and implementing radically new ways of doing business by the management.

Whereas BMI and NPD literature are mostly focused on causal approaches on
developing business towards a given goal, the emerging entrepreneurial
literature emphasizes the ¢ffectual side of businesses, which is considered as the
inverse of causal. Whereas causal rationality starts with a pre-determined goal and
a given set of means, and seeks to identify the optimal, such as fastest, cheapest,
or most efficient alternative to achieve the given goal, the effectuation process is
highly subjective, starting from the passion, capabilities and resources of the
entrepreneur, and then selecting between possible effects that can be created with
that set of means (Sarasvathy, 2001a). Studies on SMEs survival provide evidence
that entrepreneurial originality and passion may compensate SMEs’ limited
resources (Stenholm & Renko, 2016). An effectuating entrepreneur focuses on
the controllable aspects of an unpredictable future and is thus in better position
to exploiting contingencies that arise unexpectedly over time (Sarasvathy, 2001b).
The entreprencur would define the market as a community of people willing and
able to commit enough resources and talent to sustain the business, and creates
the market by bringing together enough stakeholders, who buy into the business

idea.
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2.3 Market Strategies

For the analysis we categorize the market strategy using Christensen & Raynor
(2003) division into three differing market strategy:

Many innovations are improvements of current products. These High-end market
innovations seek to provide better and more sophisticated solutions to present

market. The products have improved, rich, and expensive set of features.

Alternatively, the new innovation may also focus on Low-end market products,
where the products compete by lower prices and quality. This means that some
customers are served better by providing simple choice for unbundled service at

more affordable price (e.g., Ryan Air vs. British Airways).

A third alternative New market takes place when it becomes possible to serve
customers, who were not previously served by existing companies. Break-
through on an uncovered market is a dream of every innovator, getting onto the
‘blue ocean’ instead of severe competition on the ‘red ocean’ (Kim and
Mauborgne, 2005). New markets are claimed to be boosted by open networked
innovative activities (Christensen et al., 2009), where the incumbents seem to be
at their weakest. In essence, the New market creation is about design, thinking
out of the box, relating it to the external environment, and managing the

implementation fast.
2.4 Performance

We divided the SMEs into three groups according to their performance after the

innovation:

Failure: The business/innovation fails. For instance, the product is redrawn from
the markets, or business is in solvency, or bankrupt. Swurvive The
business/entrepreneur is hanging on, or at high burn rate. It is avoiding failure,
but is not generating profit either. Suecess: Business building on the innovation is

clearly profitable.
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2.5 The framework

Figure 1. summarizes framework in this paper. It links three potential drivers
(technology push, matket pull, personal), three methods for innovating (NPD,
BMI, effectuation) and three market strategies (low-end, high-end and new

market) with performance, with three categories (failure, survival, success).

Innovation drivers Innovation approach Market strategy
-technology push -NPD -low-end
-market pull -BMI -high-end
-personal -Effectuation -new market

Performace
-failure

-survival
-success

Figure 1. The framework

3 Data collection

The case studies of SMEs (as defined by EU, 2003/361/EC) were collected as a
part of a Buropean wide research project. The SME cases were selected on the
basis of purposive sampling resting on the researchers’ judgments aligned with
research goal. We defined the following case selection: SMEs, which explained
their innovation activities, market strategy and have clearly evaluated the
successfulness of their innovation, or it is evident (such as bankruptcy). After

using these criteria, we had a set of 27 cases.

Case data were collected between 2015 and 2017 by partners in the research
project. A case study protocol, together with a fixed case report format,
contained instructions for interviews and guidelines for the use of triangulation

techniques, both in data collection and data analyses.

Studying SMEs is challenging because the key informants, as well as primary and
secondary data soutces, are scarce. The number of people that qualify for

interviews is limited. Written documents with clear descriptions of strategic
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objectives and long-term plans are not often available. The interviewees were
primarily with owners, core managers or people responsible for BM Innovation
or business development. Interviews lasted from half an hour to two hours, but
on average lasted about an hour. Following standard procedures in case study
research, we further triangulated our primary data source with secondary
documents and website information to cross validate factual information about

the cases.

The case data includes background information, such as age, size, industry,
ownership, and management team formation. We collected information on the
tirm’s culture and innovativeness, backed up with factual information on R&D.
We also collected information on the value proposition and BM, and the focus
of innovation. All data (interview recordings, transcripts, the case reports etc.)

are stored in a structured and secure database.
4 Analysis

We take a backwards approach and start the analysis from the performance: 10

of the cases ended up in failure, 7 were surviving, and 10 were successful.
Failed SMEs

Let’s take the first example of a failure: Atelier (Table 1) started as self-employed
artist 12 years ago. The driver for innovation was not technology, but mainly the
entrepreneur wanted to create new and improved products following artistic
visions. The entrepreneur was devoted to creating handicraft products (NPD) by
combining raw materials in novel ways. Despite the innovative products, the
production did not scale up, customers were hard to reach, and timing depended
on fashion rather than on Ateliet’s action. The Atelier had a store where it sold
products to tourists (mainly in summer), or locals looking for a birthday gift etc.
It also imitated the competitors by being present in Facebook and in online store.
In 2015 the entrepreneur hired a person to run the store and administrative
matters. Unfortunately, the sales could not to cover increasing costs. The
business was closed one year later. But, already the same year the entrepreneur
started experimenting with a new business idea related to life style coaching. The

case is typical case driven by effectuated entrepreneur.
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Table 1: Atelier

INNOVATION MARKET
DRIVER PERFORMANCE
APPROACH STRATEGY
Personal: The NPD: The High-end Failure. The
entrepreneur entreprenenr was market: business was closed.
wanted to create putting majority of Unique, high — Soon the entrepreneur
new and improved  effort to development of  style design was excperimenting
products following — new products. products. with a new business
artistic visions of ~ Effectuation: The idea.
which customers entrepreneur combined
appreciated. raw materials in new
ways.

Another failure case is EcoContainer (Table 2). The aim of the start-up was to
provide a new product/setvice to the matket. For this purpose, the start-up was
at the same time getting started with the technical design and designing the
business model. The idea for the product initiated from a project in which the
entrepreneur was employed a few years ago. The SME wanted to create a high-
tech solution for cultivating salad and herbs. The solution comprises a renovated
container, where ecological local food can be cultivated efficiently. “Ouwr solution
is ideal for example for restanrants and institutional kitchens wanting to produce their own
ingredients. The modules also serve as an excellent option for farmers to replace their traditional
greenhouses with”, explained the entrepreneur. He hired two persons to his newly
established company and started to do concept design. At the same time, the
SME contacted many potential partners they needed in producing the product.
It also contacted several research organisations, among others the local university
which helped in business modelling. Already in the initial project they had
sketched first BM, but now they had to rethink their customer segments; the
SME listed many B-to-B segments they hoped to get interested in this new
technology. However, the segments needed to be served with differing BM.
Similarly, the partner analysis and matrix tools revealed big challenges in
managing large partner network, especially because the start-up was not able to
provide value (or money) back to them. Moreover, the funding institution, from
which the SME applied funding for piloting, set as a prerequisite that the pilot is
to be made with a potential customer. The SME did not manage to find a pilot
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customer or get a deal with partners, and run out of money. One year after

establishment, the SME went into bankruptcy.

Table 2: EcoContainer

entreprenenr took
adpantage of pay subsidies
ete. to hire personnel. It
also tried to convince
partners to do work for

free.

INNOVATION MARKET
DRIVER PERFORMANCE
APPROACH STRATEGY

Technology: NPD: The concept design New Failure. The
The and detail engineering market business was closed
entreprenenr design was carried out, pilot  creation: A after one year. No
wanted to create  product was to be created. high-tech pilot product was
a product BMI: The SME designed  product or made.
making use of  BM Canvas and analyzed — service for B-to-  Fail fast.
advanced the partner network. B customers.
technology. Effectuation: As the This would

start-up did not have own  build a new

Sfunds and no turnover, the — market.

Looking at the list of all failure cases below, there seem to be one recurring

pattern - Technology driven product aiming at New market disruption. In all

cases, except the Atelier case, the driver for innovation is technology.

Furthermore, the new high-tech product typically aims at creation of new

markets. Regardless of the implementation method these endeavors tend to fail.

In five out of nine failures cases also BMI was used.
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Table 3: Failure cases

CASE DRIVER INNOVATION MARKET PERFORM
APPROACH STRATEGY ANCE
Atelier Personal Effectuation, NPD High-end Failure
Share y
ate yout Technology ~ NPD Low-end Failure
storage
. NPD, BMI, .
EcoContainer ~ Technology . New market Failure
Effectuation
FitCity Technology ~ NPD, BMI New market Failure
In-st
s o-re Technology ~ NPD New market Failure
analytics
MobiFish Technology  NPD New market Failure
Poolhere Technology  BMI New market Failure
Rate the club! Technology ~ BMI New market Failure
Sports .
o Technology ~ BMI New market Failure
prescription
Big Data
. NPD, BMI, .
analytics for Technology . New market Failure
Effectuation
SMEs

Success SMEs
In total there were ten success cases. Next, we describe two of them.

Electronic Medicine Dispenser (Table 4), established in 2003, is a high-tech
company with technology-push approach. Its innovative new dispenser service
was expected to have pull from the market: in addition to its main value
proposition of providing improved dispensation safety and quality of medication
to the patients, it could promise cost savings to the hospitals and nursing homes.
The company is experienced in NPD, but in this case, they used also BMI (BM
canvas and ecosystem analysis) to support the process. Business modelling
revealed that the envisioned product was not lucrative enough for one of the key
partners in terms of business. Therefore, SME decided to discontinue the
development, and instead, focus its NPD & BMI efforts onto more potentially
profitable and feasible products. Even though the dispenser service failed first,
company’s partners eventually implemented a derivative design and brought it to

market with SME’s major incumbent partner, which is a visible actor with a
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credible reputation on the market. SME is employing around 120 persons and
runs profit. Their present implementation of the service scales up well, and was
synchronized on time with the incumbents’ product launch to gain momentum.

The case was relying on NPD combined with BMI.

Table 4: Electronic medicine dispenser

INNOVATION INNOVATION MARKET

PERFORMANCE

DRIVERS APPROACH STRATEGY

Technology NPD: The Low-end: The  Failing first, then
push: Electronic  company was aim was to use success. The
dispensing device accustomed to high-tech to provide  business development
and remote creating high-tech cost saving and was discontinued, the
monitoring of products. affordable service SME put its effort in
medicine use. BMI: BM and Jor current market.  other business ideas,
Market pull: ecosysten analysis but ramping up at
Cost saving through  revealed that the opportunity. The
reduced need of BM is not viable SME is profitable.
patient visits, for one of the main
improved safety and  partners.
quiality.

Also, My Apple tree (Table 5) is an interesting case, because it is a rare example
of business that has succeeded in New-market creation. A farmer in 6th
generation, owns fields in the Southern Finland. The main business is grain
production and snow removal. In 2013 Rikard decided to get serious with apple
farming and planted 1100 apple trees. The risk in growing apples is quite high as
the trees are easily damaged by the winter frosts and the crops are smaller
compared to southern countries. Before launching the business, he
studied consumer trends and alternative business models. Learning from two
growing trends - sense of community and local food movement - and copying
ideas from Community Supported Agriculture he launched his apple business.
Instead of selling the apples in local markets or through supermarkets, he sells
via his own web shop annual shares of apple trees. That is, instead of buying
apples the customers are purchasing shares of the apple orchard. The value
proposition is not really about apples that you can eat, but it is more the idea of

owning a piece of beautiful orchard, and supporting cooperative local farming,
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The SME keeps in touch with his clients by writing emails and posting pictures
and stories on Facebook about growth of apples and other happenings and
operations in the orchard. As the orchard is situated near its customers, they can
also have picnics under the apple trees. This business model builds on yearly
contracts of appleshares with fixed price paid in advance the autumn before for
the actual harvest. The SME and the clients share both the upside and the
downside risk in apple growing. If the crop of the particular summer is low, the
clients will get less apples. On the other hand, if the crop is plentiful each
customer gets more apples than expected. When harvesting the SME has no
transportation costs; customers are fetching the apples from the farm. Of course,
if a customer wishes to do so, she can also harvest the apples by herself - with
no extra payment. Unfortunately, this new business model does not scale up
easily. There is only limited number of trees that can be planted and demand is
limited.

Table 5: MyAppletree

INNOVATION  INNOVATION MARKET PERFORMANCE

DRIVERS APPROACH  STRATEGY

Market pull: The BMI: The whole ~ New Success but only

SME studied the business is built on market: The with limited

consumer trends in food  the innovative BM.  value turnover. The

business and took Effectuation: proposition of  business model does

adpantage of growing The SME is owning a piece  not scale up easily.

trends - sense of passionate in of beautiful The entreprenenr

commmnity and local seeking ways to orchard, and needs to have other

food movement. improve business in  supporting businesses as well to

Personal: The SME  agriculture and food  cooperative earn bis living.

I5 passionate in seeking  sector. local farming is

ways to improve Jocused on new

business in agriculture market.

and food sector.

Typical for success cases that ate listed below is that they tend to 1) focus on
low-end market. The products are offering cost efficient solution to customers
(such as easy scanning and sending of receipts to bookkeepers). They also

typically 2) combine at least two methods of implementation, such as NPD and
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BMI. Compared to failure cases 3) effectuation appears as a driver mostly in
combination with some other driver. 8 out of 10 success cases had used BMI.

High effectuation in low-market may also sometimes lead to success.

Table 6: Success cases

INNOVATION MARKET PERFORMAN

CASE DRIVER APPROACH STRATEGY CE
Electronic First failure,
o . Technology NPD, BMI Low-end
medicine dispenser then success
Electronic receipts | Technology,
] NPD, BMI Low-end Success
for bookkeeping Market
Market, BMI,
Green Bull . Low-end Success
personal Effectuation
Portable Medical Technology, NPD, BMI,
i . Low-end Success
Device personal Effectuation
. . NPD,
Sewing services Market . Low-end Success
Effectuation
SportEqui t Technology. NPD
portiquipmen ECUno Oy, i Low-end Success
eStore personal Effectuation
Technology, NPD, BMI,
Hardware store . Low-end Success
personal Effectuation
Wind E 7
1R Enetgy Technology NPD, BMI Low-end Success
Technology
Technology:
Portable Solar OO, NPD, BMI, .
Market, . High-end Success
Cells Effectuation
personal
Market, BMI, Success (with
MyAppletree . New market
Personal Effectuation small turnover)
Survival SMEs

We categorized seven cases as survivals. Let’s have a closer look at three of them.

Bus tours (Table 7) is a micro-sized travel agency. It is owned by a married
couple and arranges low-price tours to the neighboring country from where the
wife originates from. In 1991 when the company was founded, the husband
drove a mini-bus and the wife was a guide for small groups of tourists. Now they
have three additional workers. The husband is sometimes pondering whether
growth is a plausible option for their firm. However, the wife is reluctant to make

the extra effort and therefore they have decided to keep it as it is. Therefore, the
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SME cannot be reached through Internet, but the customers can phone, send
email or visit their office. But, the company relies on a good reputation they have
on the market. The decision of the SME not to make any changes in their
business shows: during last three years their turnover has declined by 40%. The

company is still in operation but is making loss.

Table 7: Bus Tours

DRIVER INNOVATION MARKET PERFORMANCE
APPROACH STRATEGY
- No. Does not Low-end Survive. Radical
want to change decline in turnover.
Making loss.

Green wall (Table 8) started from the idea of the founder, who suffered from
poor in-door air quality. He wanted to improve the air quality by bringing part of
nature inside, i.e. living plants. He started to build a green wall with a fellow
university student, who had both practical and theoretical knowledge on
purifying water with ecological means. The first prototypes were put together of
plastic and duct tape. Simultaneously, they were designing business models using
BM canvas. The challenge was to make the product look good and the plants
flourish. So, they developed a remote sensing system with embedded sensors to
measure the status of the green wall and its environment. This data is analyzed
automatically in a cloud software. The adjustments to the plants' growth
parameters are fed back to the green wall at customer’s premises. Yet, the system
needs regular manual maintenance (watering etc.). Imitating benchmark
companies from other industry sectors, the SME decided to bundle all — green
wall, remote control and maintenance — into one setrvice, which it leases to b-to-
b customers. Right timing is hard, despite the good visibility, because the
maintenance does not scale up well. Initially the target was new market entry, but
later they redesigned the BM and refocused on clean tech markets, and have
alliances with large incumbent firms, which could help in securing maintenance
services in selected cities. The personnel of the company increased from 3 to 60
in five years of operation. It is making loss, but has doubled its turnover for the
last two years. Thanks to its iterative BMI and NPD, (it’s been awarded too), the

SME is seen attractive by the investors and even crowd funders.
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Table 8: Green wall
INNOVATION INNOVATION MARKET
PERFORMANCE
DRIVERS APPROACH STRATEGY
Technology NPD: The High-end: Survive. The
push: Seznsors, entrepreneurs High-quality company is making
biodynamics, created profotypes  service, requiring loss, but has doubled
embedded SW and minimum botly remote and its turnover for the
(patented). viable products to on-site last two years. The
Market pull: test the product maintenance, size of the company
Clean-tech with users. cooperation with has increased from 3
Sorerunner related  BMI: major, local (2012) to 60 (2017).
with high growth Sinmultaneous incumbent firms. Product story is
potential. development of lucrative to investors.
Personal: The product and BM
product idea came  with canvas.
from the CEO who Effectuation:
suffered from poor  The first prototypes
indoor air quality.  were created of duct
tape and some
plastic boxes.

Everyone desetves a garden (Table 9) is an SME initially established by a
designer, who had the vision to create a beautiful consumer product for
cultivation of herbs in-house. With partner network — such as researchers
specialized in greenhouse cultivation - the micro-sized start-up company
developed, and recently patented world-wide its unique IT-controlled led light
and growth system. In parallel with NPD, they started using BMI tools to design
and revise their business model and value proposition (they imitate the BM of
Nespresso with alterations), analyze the potential markets, and to create user
profiles (i.e., ‘personas’). This way they dared to abandon a fancy and fashionable
mobile app for the users, as their analyses proved that there were no markets for
remote control feature. The product is competing with other high-end consumer
products, because there have not been direct competing products. To increase
its sales, the company refocused its sales channel strategy from design shops to
high-end malls and warchouses. In four years of operation the size of the

company has been growing from four to 13 people. Thanks to its awarded and
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patented product the SME is attractive to the investors to raise capital, but it has
not been able to reach the planned turnover targets and is making loss. Scaling
up the production is possible, but the market is still emerging — it seems the
visibility of the product and timing of matket entry are not optimal.

Table 9: Everyone desetves a garden

INNOVATION

INNOVATION

MARKET

PERFORMANCE
DRIVERS APPROACH STRATEGY

Technology NPD: The New market: Survive. The
push: IT product was Novel, antomated — company bas not been
controlled led designed by the  design product that  able to reach the
lightning & growth  founder. was initially to be  planned turnover
systen (patented).  BMI: BM distributed via targets and is making
Market pull: canvas and later  design shops, later  loss. The size of the
There was not (yet) ~ Value switched to brand — company has increased
markets for product  proposition warehouses. Sfrom 4 (2013) to 13

that consumer could

control via mobile

canvas was used.
Effectuation:

(2015). SME is

attractive to the

phone. For expanding investors.
to international

markets, they

select the target

cities/ countries

by hunch, but

want its viability

affirmed by BM

analysis before

entry.

Survival cases can be found in all three market types (Table 10). In high-end
market segment common to these survivals, is that they seem to have all the
drivers, and all the implementation methods in use. Time may show whether

these companies will fail or succeed.

Table 10: Survival cases



M. Heikkild, |. Heikkild, H. Bonwman & O. Heimo:

Does BMI help business to succeed? 1o
CASE DRIVER INNOVATION MARKET PERFOR
APPROACH STRATEGY MANCE
Technology,
NPD, BMI, . .
MyFood Market, . High-end Survival
Effectuation
Personal
Technology,
NPD, BMI, . .
Green wall Market, . High-end Survival
Effectuation
Personal
Everyone
NPD, BMI, .
deserves Technology . New matrket  Survival
Effectuation
garden
Plantin a Technol NPD, Hioh-end Survival
7 igh- i
bottle Y Effectuation gh-en Hrviva
Real estate )
Technology NPD Low-end Survival
management
Smarp Technology NPD Low-end Survival
Bus tours - - Low-end Survival
5 Results

In this paper we utilized our framework to analyze 27 case SMEs. Ten failed, ten

were successful, and seven were surviving cases.

Table 11: Success rate with and without BMI

CASES BMI NO-BMI TOTAL
SUCCESS 8  47% 20 % 10
SURVIVAL 3 18% 40 % 7
FAILURE 6  35% 40 % 10

\ 17 100 % 100 % 27

It seems that the utilization of BMI as an innovation approach improves the
possibilities for success: 47% of cases using BMI succeed, compared to 20%
when no BMI was used (see Table 11.). However, this result is not statistically
significant and can not to be generalized to represent the whole industry. It
indicates better changes for success where BMI is used, but BMI does not explain

success of the innovation alone.
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Technology seems to be the biggest driver in the whole set of cases (22 out of
27) which may be explained by the new business possibilities offered by
technology as well as technology entrepreneurs being more active in participating
these kinds of studies.

Yet, a typical failure case is where technology driven company is aiming at
innovating something totally new (80% of failures). This assumingly happens
because the product is something that perhaps customers do not (yet) know that
they would need — or the company does not know who would be their customers.
Even though the company utilized BMI in their implementation process, the end
result is often a failure. An uncovered market, ‘blue ocean’ (Kim & Mauborgne,
2005), in reality is seldom reached.

On the other hand, majority of success cases in this study focused on low-end
market and they combined at least two of the innovation approaches. Many of
the success cases combined BMI and NPD approaches, but often also
effectuation. Whereas the failure cases were heavily technology driven, the
success cases had more drivers, 70% having two or three drivers. In six out of 10
success cases, the idea for the business came from the life or work experiences
of the founder(s). The initial mind-set is product-centric and often with clearly
altruistic mind-set of improving with technology the lives of the people, or their
environment. Thus, it seems that successful innovations are driven by several
drivers -not only technology, the SMEs typically combine BMI with NPD, but

often also effectuation, and the aim is at low-end market.

The 7 survival cases seem to divide into two differing groups: three are aiming at
low-end market. Of these, one is a company that did not want to innovate at all,
but tried to keep the business on-going as it has been the last decades. The other
two are technology driven innovations developed with NPD approach only.
Based on our previous analysis of failure and success cases, our prediction is that

these companies will eventually fail, unless they take into use also BMI approach.

The rest four survivals are attempting at high-end markets, and are driven not
solely by technology, but also personal drivers. Three cases use all the three
innovation approaches, but one relies only on NPD. Again, our prediction is that

the last one will fail, unless NPD is enriched with other innovation approaches.



M. Heikkild, |. Heikkild, H. Bonwman & O. Heimo:

Does BMI help business to succeed? 1013

Last, looking at the all the 27 cases we can see a pattern that the more challenging
the market (high-end or new market) the more drivers and innovation
approaches are utilized. The idea of combining NPD, BMI and effectuation in

complex markets seems to reflect the reality in the case companies mostly well.
6 Conclusions

This study investigated if BMI helps SME innovation to succeed. We analyzed
27 cases with differing combinations of Business Model Innovation (BMI), New
Product Development (NPD) and effectuation methods. We categorized the
cases in three groups according to the performance (success, survival, failure),
and then analyzed their innovation process’ drivers (technology push, market
pull, personal), approaches (NPD, BMI, effectuation) and market strategies (low
end, high end, new market).

We found that BMI does not explain success of the innovation alone, but the
majority of success cases combined at least two of the innovation approaches,
typically BMI and NPD approaches, but often also effectuation. Moreover,
typically, successful innovations had a mixture of drivers — technology push,

market pull and personal driver, and they focused on low-end market.

On the other hand, a typical situation leading to failure is when a technology
driven company is aiming at innovating something to new markets. Our findings
suggest that technology-driven innovations which are developed solely with

NPD approach will probably lead to failure.

Our results indicate that by combining BMI and NPD — and preferably also
effectuation - the innovation has better probability to succeed. It supports the
recent literature that innovation projects should combine technology
development with business modelling approach (Heikkild et al, 2015).
Interestingly, effectuation has resemblance with recent lean start-up ideologies
(Ries, 2011), where the main argument is that it is rational to test and iterate,
because it eventually leads - through an unpredictable groping process - to

rational goal.
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Based on the results we can make three recommendations for small firms. First,
we believe that SMEs should systematically develop their competences in both
BMI and NPD. Second, companies should always incorporate BMI approach
also into traditional technology innovation projects. This ensures that they are
better aware of the business possibilities and, when needed, are able to refocus
their development efforts. Third, it is important for SMEs to notice that BMI
can also help in redefining the target market strategy. Considering the limited
resources available in SMEs, it is understandable why SMEs are more successful
in Low-end market innovations, where the products are less complex and require

fewer specific resources.

Further research is needed to analyze the differing combinations of innovation
approaches and study how firms could achieve better performance. In addition,
we should study what kind of innovation process and tools support both NPD
and BMI, and whether there is a way to explicitly embed effectuation in the

innovation processes at SMEs.
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1 Introduction

The rapid development of digital technologies is causing disruptive changes in
business and our lives (Raskino & Waller, 2015). The exploitation of digital
technologies leads enterprises to digital transformation. Digital transformation
reflects the ability of the enterprise to redesign business activities, its

competencies and business models (BM).

Business model innovation (BMI) is one of the key activities that has to be
continuously undertaken in every enterprise to achieve competitiveness in the
digital economy (Hanelt, Hildebrandt, & Polier, 2015). In such a disruptive
environment no static business model can survive. Every enterprise has to
continuously evaluate, re-think, re-design and innovate the way how value is
created, captured and delivered (Amit & Zott, 2012; Florén & Agostini, 2015;
Teece, 2010; C Zott & Amit, 2009).

BMs have started to raise the interest of researchers and practitioners in 1990s
(Mortis, Schindehutte, Richardson, & Allen, 20006). Since then, a lot of research
has been carried out in the field of BM design and innovation. Several researchers
have indicated that BMI contributes to business performance (Bouwman, Nikou,
Molina-Castillo, & de Reuver, 2018; Casadesus-Masanell & Zhu, 2013).
Nevertheless, many enterprises still lack the awareness and knowledge for a
systematic approach towards business model design and innovation (Casadesus-
Masanell & Ricart, 2010; Florén & Agostini, 2015; Giesen, Berman, Bell, & Blitz,
2007; Heikkild, Bouwman, & Heikkild, 2018).In the past, most of the research
has been carried out and focused on large enterprises. Only recently more
emphasis has been given to micro, small and medium-sized enterprises (SMEs),
which represent 99% of the European marketplace and are key potential for

economic growth, innovation and employment (European Commission, 2014).

Recent research indicates that most SMEs do not have a formal strategy when
engaging in a BMI process (Lindgren, 2012) and typically experience BMI as a
necessity to remain competitive (Laudien & Daxbdck, 2017). Still, it is relatively
unclear how SMEs actually innovate their BM (Carayannis, Sindakis, & Walter,
2014; Foss & Saebi, 2017) and how this improves business performance.
Furthermore, the role of size when investigating BMI in SMEs has received less

attention. While there are differences in behaviour towards innovation between
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large enterprises and SMEs (Vaona & Pianta, 2008), there might also be
differences between micro, small, and medium-sized enterprises, especially
because innovation increases with enterprise size (De Mel, Mckenzie, &
Woodruff, 2009; Forés & Camison, 2016).

The purpose of the study was to investigate whether there are any significant
differences in opinions between enterprises of different sizes (micro, small and
medium-sized) about 1) drivers that influence BMI and 2) level of BMI. The
study has been carried out in 71 SMEs in Slovenia, engaged with BMI, in the
years 2016 and 2017.

The remaining of the paper is organized as follows. First, we present a literature
review that led towards the formulation of hypotheses. Next, the research
methodology is presented, which is followed by the presentation of research

results. Finally, discussion and conclusion are presented.
2 Literature review and hypotheses

In general, BM refers to a representation of firm’s logic to create, distribute and
capture value for its stakeholders (Bouwman, Zhengjia, Duin, & Limonard, 2008;
Chesbrough & Rosenbloom, 2002). In this paper, we define BM as a description
of how an enterprise or network of enterprises intends to create and capture
value for both, (networked) enterprises and the customers (Bouwman, Vos, &
Haaker, 2008). The BMI is defined as the activity-based perspective of BM,
resulting in a change in an enterprise's BM that is new to the wotld ot just new
to the enterprises under analysis (Christoph Zott & Amit, 2010).

2.1 External and internal drivers

Drivers influencing BMI have been discussed in several studies. According to
Foss & Saebi (2017) and Andreini & Bettinelli (2017), drivers of the BMI can be

internal as well as external.

Among the external drivers, environment and technology were investigated
several times in recent studies. Environment, consisting of competitive intensity
(Jaworski & Kohli, 1993) and market turbulence (Jaworski & Kohli, 1993) was
identified as an important component that drives BMI. Furthermore, rapid
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development of technology in recent years has also been identified to have a
profound impact on business. For example, Bouwman et al. (2018) pointed out
that technology turbulence has a direct impact on BMI, which influences the

overall performance.

Innovation is an organizational driver that defines enterprises’ ability or capacity
to introduce new processes or new products/setvices in the enterprise (Hult,
Hurley, & Knight, 2004). A positive relationship between innovation activity and
BMI was already indicated by Bouwman et al. (2018).

2.2 Level of BMI

Several authors have provided different BM ontologies e.g. BM Canvas
(Osterwalder & Pigneur, 2010), STOF (Bouwman, Faber, Haaker, Kijl, & De
Reuver, 2008), and VISOR (El Sawy & Pereira, 2013) to name a few. The most
widely known BM ontology is the BM canvas (Osterwalder & Pigneur, 2010).
This ontology consists of nine building blocks, including value proposition, key
partners, key resources, key activities, customer relationship, communication and
distribution channels, customer segmentation, revenue streams, and cost
structure. These components or at least some of them have been studied many
times in the different contexts of BMI (Haaker, Bouwman, Janssen, & de Reuver,
2017; Hartmann, Zaki, Feldmann, & Neely, 2016). Some of the results have
shown that BMI causes changes in BM components (e.g. Lambert & Davidson,
2013; C. Zott, Amit, & Massa, 2011).

Level of BMI has been measured in various ways. For instance, Clauss (2017)
provided a hierarchical tree-level scale for measuring BMI. Another valuable
conceptualisation is provided by Foss & Saebi (2017), who considered two
different perspectives of BMI: scope and novelty. The scope dimension is
characterized by architectural and modular changes of BM while novelty
dimension describes BM changes as novel to an enterprise or an industry. The
novelty dimension seems to play an important role as the existing literature on
BMI argue that enterprises can become successful by introducing new business
models (Teece, 2010; Christoph Zott & Amit, 2007).
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2.3 SMEs and size

SMEs play a major role in the European economy and operate in almost every
industry sector. There are different definitions of SMEs. According to OECD
(2005), SMEs are non-subsidiary, independent enterprises which employ up to
250 employees in the European Union. In other countries like Australia threshold
is at 200 employees, while the United States threshold is 500 employees (OECD,
2005). Besides the number of employees, annual sales turnover, and balance sheet
total are commonly used to distinguish SMEs and large enterprises (Ayyagari,
Beck, & Demirguc-Kunt, 2007). For instance, according to the European
Commission, SMEs are defined by a number of employees and/or turnover or
balance sheet total (million €). While the turnover or balance sheet total criteria
are frequently treated as confidential by enterprises this can result in misleading
classification (Grandon & Pearson, 2004). Therefore, this study will define SMEs

as an enterprise with fewer than 250 persons employed.

Enterprise size has long been considered as one of the most important influential
variables (Chelliah, Pandian, Sulaiman, & Munusamy, 2010) as it reflects the
different characteristics and capabilities of enterprises. In recent studies, size was
usually used as an independent variable (e.g. Shefer & Frenkel, (2005)) or as
variable that moderates the relationship between different constructs (e.g. Leal-
Rodriguez, Eldridge, Roldan, Leal-Millan, & Ortega-Gutiérrez, (2015); Uhlaner,
van Stel, Duplat, & Zhou, (2013)).

24 Hypotheses

External drivers, such as technological development (Henry Chesbrough, 2010)
or competitive imitation (Casadesus-Masanell & Zhu, 2013), have an effect on
BMI. This external conditions may provide extra challenges for micro-
enterprises, which do not have as many resources as small and medium-sized
enterprises. Following the logic of the size differences, the following hypotheses

were formulated:

HT1: There are significant differences in opinion about the importance of environment as
a BMI driver according to the SMEs size.

H2: There are significant differences in opinion about the importance of technology as a
BMI driver according to the SMEs size.
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Innovation is another driver that has been identified to have an effect on the
level of BMI (Bouwman et al., 2018). Larger enterprises are likely to have more
available human resources, which results in a greater management capacity, while
in smaller enterprises the owners/managers have more influence on the staff
which enables enterprises to react to the market demands faster (Uhlaner et al.,
2013). Following that logic, the following hypothesis was formulated:

H3: There are significant differences in opinion about the importance of innovation
as a BMI driver according to the SMEs size.

Internal and external BM drivers are constantly changing, resulting in either
incremental or radical changes (Bucherer, Fisert, & Gassmann, 2012). There are
mixed result regarding how the enterprise size effects radical and incremental
innovation (Forés & Camisén, 2016). Nevertheless, the majority of research (e.g.
Forsman & Annala, (2011); Laforet, (2013)) state that there are differences
between enterprises of different sizes. Following the logic of the size differences,
the following hypothesis was formulated:

H4: There are significant differences in opinion about the importance of BMI level
according to the SMEs size.

3 Methodology

The empirical data for this paper were collected by a questionnaire in the scope
of Horizon 2020 ENVISION project. The questionnaire consisted of several
questions regarding BM and BMI, including BMI drivers, type of innovations,
changes of BM, methods, and tools used for BM, and BMI outcomes. Data were
collected through a professional research agency based in the Netherlands. The
survey has been conducted in 11 countries (Netherlands, France, Finland,
Austria, Italy, Lithuania, Poland, Portugal, Slovenia, Spain, Sweden). The SMEs
were randomly selected from the Dun and Bradstreet database that collects data
on enterprises on a regular basis from Chambers of commerce and other
organizations. Respondents were collected in 2016 and 2017 from owners or
managers who are involved in BMI, innovation or business development. A
seven-point Likert-type scale (1 = totally disagree, 7 = totally agree) was used to
measure the enterprise’s level of agreement with a given statement. Every

surveyed enterprise was categorized according to a number of employees into
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one of the following categories: micro enterprises (1 — 10 employees), small
enterprises (11 - 50) and medium enterprises (51 to 249 employees).

In this paper, only the data from SMEs in Slovenia that were already engaged in
BMI were considered. 71 valid responses were utilized for the statistical analysis
using SPSS software. Based on the initial research model proposed by Marolt,
Lenart, Kljaji¢ Borstnar, Vidmar, & Pucihar (2018) we calculated means for all
components of model variables to form constructs for further analysis of
differences among groups of different size SMEs by using one way ANOVA
analysis with Tukey post hoc test. All statistical tests were calculated with .05

confidence interval for statistically significant differences.
4 Results
In total 71 valid responses from SMEs in Slovenia were analysed, from which 28

were micro enterprises, 26 small enterprises, and 17 medium enterprises. The

basic descriptive statistics are presented in Table 1 and Table 2.
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Table 1: Descriptive statistics of model components by the enterprise size

Micro (N=28) Small (N=26) Medium(N=17)
Std. Std.
Mean dev. Mean dev. Mean Std. dev.

Environment

Competitors offer similar 3.68 2038 358 1.880 476 1.562
products/setvices

Competitor's reactions to your 3.32  1.806 4.00 1575 476  1.888
enterprise initiatives

Frequently changing customer 3.29  1.941 3.69 1.668 435 1.539

preferences

Technology
Rapid changing technology 3.64 1.890 4.04 1.637 447 1.546
Rapid increasing technological 3.82 1945 373 1458 447 1.281

development

Innovation
Corporate culture is focused ~ 4.61  1.750 4.69 1.644 482 1.131

on constant innovation

Enterprise aims to create 411 2025 4.04 1.732 494 1345
multiple innovations annually
Enterprise introduce 336 2094 238 1388 447 1.463

innovations that are

completely new to the market

Creating more than one 311 1771 338 1941 4.06 1.435
innovation at the same time is

common practice in enterprise

Enterprise is one of the firstto 2.79 1.853 296 1.755 4.12  1.833
introduce innovations

Level of BMI

Enterprise made changes in 296 1953 285 1461 488 1.616

your business model that were

new to their industry
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Enterprise made changes in 221 1.686 212 1.862 312 1453
your business model that have

never been implemented by

competitors before

Enterprise made changes in 275 1818 373 2308 376 1.640
your business model that

cannot be found in their

industry

Table 2: Descriptive statistics of model variables by the enterprise size

N Mean Std. Dev. Std. Error

Environment  Micro 28 343 1.512 0.286
Small 26 3.76 1.291 0.253

Medium 17 4.63 1.269 0.308

Total 71 3.84 1.437 0.171

Technology Micro 28 3.73 1.853 0.350
Small 26 3.88 1.451 0.285

Medium 17 4.47 1.293 0.314

Total 71 3.96 1.595 0.189

Innovation Micro 28 3.59 1.502 0.284
Small 26 3.49 1.137 0.223

Medium 17 4.48 1.003 0.243

Total 71 3.77 1.314 0.156

Level of BMI  Micro 28 2.64 1.463 0.276
Small 26 2.90 1.546 0.303

Medium 17 3.92 1.239 0.301

Total 71 3.04 1.513 0.180

Results in Figure 1 show that medium-sized enterprises have generally higher
positive opinion on all examined model variables. Furthermore, the examined

variables do not substantially differ between micro and small enterprises.
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Figure 7: Average mean value of variables by the enterprise size

A one-way ANOVA was conducted to identify the differences in opinions of the
enterprises of different sizes on analysed BMI drivers and level of BMI. The
results showed that there are significant differences in opinions between
enterprises of different sizes on the environment as BMI driver at the p<0.05
level [F(2.68) =4.069, p =0.021]. Furthermore, results showed that there are also
significant differences in opinion of enterprises of different size on innovation
as BMI driver at the p<0.05 level [F(2.68) =3.579, p =0.033] and on the level of
BMI at the p<0.05 level [F(2.68) =4.346, p =0.170].

The results have supported three out of four hypotheses:

H1: There are significant differences in opinion about the importance of
environment as a BMI driver according to the SMEs size — supported.

H2: There are significant differences in opinion about the importance of
technology as a BMI driver according to the SMEs size. — not supported.

H3: There are significant differences in opinion about the importance of
innovation as a BMI driver according to the SMEs size — supported.

H4: There are significant differences in opinion about the importance of BMI
level according to the SMEs size — supported.
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Furthermore, differences in opinion of enterprises of different sizes were

analysed with Tukey post hoc test. Results are presented in Table 3.

The Tukey test indicated that the mean value of the importance of environment
as BMI driver for micro enterprises (M = 3.43, SD = 1.512) was significantly
lower than in medium-sized enterprises (M = 4.63, SD =1.269). However, the
mean value of the importance of environment as a BMI driver in small
enterprises (M = 3.76, SD = 1.291) did not significantly differ from the micro or

medium enterprises.
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Table 3: Post hoc Tukey HSD analysis of differences between enterprise size

® @)
Model Company 0 Mean Std.
Variable size Company size  Diff. Error Sig.
Environment Micro Small -0.33 0.375 0.659
Medium -1.19* 0.424 0.017
Small Micro 0.33 0.375 0.659
Medium -0.87 0.430 0.114
Medium Micro 1.19% 0.424 0.017
Small 0.87 0.430 0.114
Technology Micro Small -0.15 0.433 0.934
Medium -0.74 0.489 0.293
Small Micro 0.15 0.433 0.934
Medium -0.59 0.496 0.469
Medium Micro 0.74 0.489 0.293
Small 0.59 0.496 0.469
Innovation ~ Micro Small 0.10 0.345 0.954
Medium -0.89 0.390 0.065
Small Micro -0.10 0.345 0.954
Medium -.99* 0.396 0.039
Medium Micro 0.89 0.390 0.065
Small 99% 0.396 0.039
Level of BMI Micro Small -0.25 0.394 0.795
Medium -1.28* 0.444 0.015
Small Micro 0.25 0.394 0.795
Medium -1.02 0.451 0.067
Medium Micro 1.28* 0.444 0.015
Small 1.02 0.451 0.067

The mean value of the importance of technology as a BMI driver did not
significantly differ among groups of enterprises. Furthermore, the mean value of

importance of innovation as BMI driver for small enterprises (M = 3.49, SD =
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1.137) was significantly lower than in medium-sized enterprises (M = 4.48, SD
=1.003). However, the innovation as BMI driver in micro enterprises (M = 3.59,
SD = 1.502) did not significantly differ from small or medium enterprises.
Largest differences for all examined model variables were revealed by comparing
opinions about the level of BMI in micro enterprises (M = 2.64, SD = 1.463)
against medium-sized enterprises (M = 3.92, SD =1.239).

5 Discussion and conclusions

The results of our study show that there are significant differences in opinions
of enterprises of different sizes about the drivers for BMI and level of BMI. In
average medium-sized enterprises estimate the importance of environmental,
technological and innovation drivers for BMI as more important than small and

micro-enterprises.

Significant differences were found in opinions of micro and medium-sized
enterprises for environmental drivers and between small and medium-sized
enterprises for innovation drivers. Medium sized enterprises perceive
environment factors as more important (4.63) compared to micro enterprises
(3.43). As SMEs are dependent on inter-organizational relationships
(Brunswicker & Vanhaverbeke, 2015) we can emphasize that smaller enterprises
are more dependent on their value networks and as such has fewer needs and
possibilities to experiment with BMI. Results have shown that medium-sized
enterprises perceive innovation factors as more important (4.48) compared to
small enterprises (3.49). These results are aligned with expectations. Smaller
enterprises in most cases have less available resources to focus on additional
activities besides their core business, which is also the case of BMI activities.
Concerning the level of BMI, there were significant differences in opinions of
micro enterprises (2.64) compared to medium-sized enterprises (3.90). These
results are also related to limited capabilities and resources to support BMI
activities in micro and small enterprises. It is interesting that there were no
significant differences in opinions found for the technology driver, although
medium-sized enterprises estimate technology as a more important driver (4.47)
compared to small (3.88) and micro enterprises (3.73). However, although
technology has an important role in BMI activities as enabler and supporter,
without a proper strategy, systematic approaches, appropriate methods and tools

used, there will be no significant results.
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Although the study has confirmed the significant impact of enterprises size on
the importance of environment and innovation BMI drivers and BMI level, it
also has its limitations, which suggest directions for further research. For a better
understanding of the impact of enterprise size on BMI drivers, further analysis
should be done on the level of individual factors. Since only 71 enterprises with
previous BMI experiences were included, further research should obtain larger
data sets to obtain more reliable results with greater precision. Furthermore, it
would also be interesting to combine the study with in-depth interviews, which
would offer more understandings of BMI practices in successful SMEs.
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1 Introduction

Recently, several environmental and sustainability studies have suggested that
smart use of information technology (IT) and information systems (IS) can
substantially help greening the planet (Chen, Boudreau, & Watson, 2008;
Melville, 2010). The role of smart use of I'T/IS in contributing to environmentally
responsible human activity has been widely discussed in the literature, whereas
the terms Green IT and Green IS have often been used interchangeably,
synonymously, and/or without acknowledging the differences (Recker, 2016b).
Among others, Loeser (2013) precisely distinguishes the scopes of Green I'T and
Green 1S, describing the concepts as follows:

e The Green IT concept refers to measures and initiatives that lower the
negative environmental impact of manufacturing, operations, and the
disposal of IT equipment and infrastructure.

e The Green IS concept refers to practices which determine the
investment in, deployment, use, and management of IS in order to
minimize the negative environmental impacts of IS, business operations,

and IS-enabled products and services.

This paper focuses on the concept of Green IS which is more far-reaching and
wider concept than Green IT (Loeser, 2013). Due to the substantial possible
benefits of applying Green IS initiatives, this area has attracted the attention of
many authors. However, an in-depth literature review (see Baggia, Maletic,
Znidarsi¢, & Brezavicek, 2019) reveals a lack of research referring the
implementation of Green IS by small and medium-sized enterprises (SMEs). We
tried to mitigate this gap and we developed a conceptual model to investigate the
drivers and outcomes of Green IS adoption in SMEs environment (Baggia et al.,
2019). We based our model on the Belief Action Outcome (BAO) framework
(Melville, 2010), while the viewpoint of SMEs management were taken into
account. The main contribution of this model lies in establishing a link between
personal attitudes, institutional mechanisms, internal
environmental/sustainability initiatives, and performance implications towards
Green IS in SMEs.
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Among other results, the model presented in Baggia et al. (2019) enables a direct
analysis of perceived organizational benefits due to implementation of different
categories of Green IS practices: Green IS for pollution prevention, Green IS for
product stewardship, and Green IS for sustainable development. The results
obtained reveal that Green IS for preventing pollution and sustainable
development can be treated as an effective source of perceived organizational
benefits, while the impact of Green IS for product stewardship was not recorded
to be significant. Within the present study, we want to continue our work and
investigate these relationships in detail. For this purpose, we distinguished the
organizational benefits due to Green IS practices implementation into two
aspects: environmental performance and social performance. We analysed the
perceived impact of a particular category of Green IS practices on each aspect.
Similarly as in Baggia et al. (2019) the viewpoint of SMEs’ managers was taken
into account. Accordingly, this study's research objective is to fill in this gap in
the literature by carrying out an empirical research among SMEs managers.
Therefore, in response to identified conceptual and empirical dispersion, this
paper intends to propose a framework to formulate the hypotheses that build on
a premise of positive impact of Green IS practices on specific organizational

performance dimensions.
2 Literature Review

21 From Green IS Initiatives through Green IS Practices to
Organizational Benefits

Green IS represents any kind of IS that assists individuals and organizations in
making environmentally sustainable decisions and establishing environmentally
sustainable work practices rather than environmentally unsustainable ones
(Recker, 2016a). The primary focus of Green IS initiatives is therefore on
designing and implementing systems to support environmental management
processes (Watson, Boudreau, Chen, & Huber, 2008). (Loeser, Recker, Brocke,
Molla, & Zarnekow, 2017) understand Green IS initiatives as a wide range of IS-
related environmental actions, including the formulation of Green IS strategies,
which should be translated into sustainability actions through different Green IS

practices.
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According to Chen, Watson, & Karahanna (2009) or Gholami, Sulaiman,
Ramayah, & Molla (2013) the Green IS practices can be classified into three
categories: Green IS practice with a focus on pollution prevention, Green IS
practice with a focus on product stewardship, and Green IS practice with a focus
on sustainable development. Green IS practices focusing on pollution prevention
refer to the innovation and use of information systems (such as enterprise carbon
and energy management systems) to reduce pollution generated by business
operations. Green IS practices focusing on product stewardship refer to the
innovation and use of IS (such as enterprise digital platforms and communication
and collaboration systems) that enhance the environmental friendliness of
upstream and downstream supply chains (Chen et al., 2009; Gholami et al., 2013).
Moreover, Green IS practices focusing on sustainable development refer to the

innovation and use of IS that transform business operations (Gholami et al.,
2013; Ijab, Molla, & Cooper, 2012).

The implementation of Green IS practices leading from Green IS initiatives can
bring many positive outcomes to organization. For example, Loeser et al. (2017)

reported that Green IS initiatives can generate at least three types of benefits:

e reduce costs by increasing the resource efficiency of IT infrastructure
resources and organization-wide business processes;

e cnhance corporate reputation by shrinking the organization’s
environmental footprint while providing tools for tracking and reporting
environmental performance; and

e facilitate and improve organizational capabilities for green product and
process innovations, which can result in long-term organizational

advantages.
2.2 Green I'T/IS Initiatives in SMEs

Since SMEs make up for approximately 99% of all enterprises and two-thirds of
employment in the OECD area (OECD, 2015), they account for a significant
share of pollution. According to Miller, Neubauer, Varma, & Williams (2011),
SMEs account for approximately 64% of industrial pollution in Europe. Walker,
Redmond, Sheridan, Wang, & Goeft (2008) also asserted that SMEs are more

'pollution-intensive' than 'big business', with some estimates suggesting that the
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contribution of SMEs may be as high as 60-70% of global environmental
pollution. This statements are in accordance with findings of Shah, Ganji, &
Hasan (2016) who reported that SMEs share 70% of global pollution, with the
majority of manufacturing sector. Therefore, reducing the environmental impact
of SMEs in both manufacturing and services is a key factor in successfully
greening the economy (OECD, 2015). A systematic overview of the abundant
literature on sustainability initiatives in SMEs found several studies addressing
the general green practices for improving SME business in a sustainable way (e.g.
Hernandez-Pardo, Bhamra, & Bhamra, 2013; Kerr, 2006; Verdolini, Bak, Ruet,
& Venkatachalam, 2018), while some authors (e.g. Alvarez Jaramillo, Zartha
Sossa, & Orozco Mendoza, 2018) analysed the bartiers faced by SMEs when
implementing initiatives for sustainable development. Some studies also
investigate the importance and drivers to environmental, green, or sustainable
SMEs’ innovations in a specific environment (e.g. the food and beverage sector
(Cuerva, Triguero-Cano, & Céreoles, 2014); French SMEs (Pinget, Bocquet, &
Mothe, 2015); European SMEs (Cecere & Mazzanti, 2017); Ecuador SMEs
(Sarango-Lalangui, Alvarez-Garcia, & Del Rio-Rama, 2018); Malaysia SMEs
(Moorthy, Yacob, Chelliah, & Arokiasamy, 2012; Musa & Mohamad, 2018;
Yacob & Moorthy, 2012); Southern Brazil (Schmidt, Zanini, & Junior, 2018))
while Masocha & Fatoki (2018) discuss the impact of coercive pressure on
sustainability practices of SMEs.

However, although the SMEs are important drivers of global sustainability, they
are not addressed sufficiently in the Green IT/IS literature. SMEs differ from
larger companies, since they generally face size-related resource constrains, skill
deficit and knowledge limitations (OECD, 2015). They also express different
behaviour when adopting new technologies (Gire & Melin, 2011). Therefore, the
existing research based on large companies cannot be directly transferred to
SMEs. We found only a few papers which examined the drivers of Green IT
adoption in SMEs in different countries all over the world (e.g. Czech
(Buchalcevova & Gala, 2012, 2013), Philippines (Hernandez, 2018), Indonesia
(Muafi, 2015), New Zealand (Coffey, Tate, & Toland, 2013)). Ramayah, Siew,
Ahmad, Halim, & Lo (2013) developed a structured questionnaire to explore the
views and issues of SMEs, who have already implemented Green IT practices,
while the research of Daggag (2014) points at increasing awareness regarding the

advantages and limitations on Green IT provides guidelines for its utilization. In
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addition, Foogooa & Dookhitram (2014) proposed a useful Green I'T maturity
assessment tool for SMEs.

The literature review reveals again that the area of Green IS adoption and/or the
outcomes of Green IS evaluation in the SME environment remain rather
unexplored. Unfortunately, with the exception of our studies (Baggia et al., 2016)
and recently published (Baggia et al., 2019) we were unable to find any paper
concerning Green IS adoption and/or the outcomes of Green IS initiatives and

practices in the SME environment.
3 Research Model

As proposed in work of Baggia et al. (2019), the meaningful organizational
benefits arising from Green IS initiatives are: lower waste and emissions (Bokolo,
2016; Gholami et al,, 2013; Loeser, 2013; Melville, 2010), reduced energy
consumption (Bokolo, 2016; Gholami et al., 2013), a higher level of social
responsibility (Cuerva et al., 2014; Deng & Ji, 2015), a greater level of employees’
environmental awareness (Brooks, Wang, & Sarker, 2012), and an improved
company image (Gholami et al., 2013; Loeser et al., 2017). We also assumed that
these benefits can be achieved through implementation of different categories of
Green IS practices (see Section 2.1):

e Green IS for pollution prevention which includes the use of software
to reduce overall emissions, waste and hazardous materials,

¢  Green IS for product stewardship which enhanced the use of software
to enable environmentally friendly material sourcing and acquisition,
product/setvice development, distribution and delivery,

e Green IS for sustainable development, which promotes the adoption

of software to transform business.

In order to analyse the perceived organizational benefits due to implementation
of different categories of Green IS practices more in detail we distinguished the
construct “Organizational Benefits” from the model presented in Baggia et al.

(2019) in two separated constructs as follows:
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¢ Environmental performance, which may result in reduction of waste,
reduction of emissions and/or energy consumption,
e Social performance, which can express in better company image,

higher level of social responsibility as well as environmental awareness.

To investigate whether the SMEs’ managers actually perceive the positive impact

of Green IS practices on both aspects of organizational performance the

following hypotheses are proposed:

H1a:

H1b:

Ho.:

The

Green IS for pollution prevention is positively associated with
environmental performance.

Green IS for pollution prevention is positively associated with social
performance.

Green IS for product stewardship is positively associated with

environmental performance.

: Green IS for product stewardship is positively associated with social

performance.

: Green IS for sustainable development is positively associated with

environmental performance.

: Green IS for sustainable development is positively associated with social

performance.

corresponding research model is shown in Figure 1.

Green IS Practices Organizational
Benefits

Greeen IS for
Pollution Prevention

Hypp Environmental
Performance
. Ho,
Greeen IS for
Product Stewardship
~ Hop
Hs, Social
Performance
Greeen IS for .
Sustainable . Hap

Development

Figure 1: The research model
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4 Results

41 Data Collection and Statistical Methods

To evaluate the model presented in Figure 1, we developed a questionnaire
(Baggia et al., 2019) where every model construct was represented by several
indicators (i.e., questions). The list of measured indicators used in this study is
given in Table 1. All of them were measured on a 5-point, Likert-type scale of

agreement, with 1 meaning strongly disagree, and 5 strongly agree.

In the survey, 156 Slovenian SMEs participated. They come from different areas
(classified according to Eurostat (2008)), where the major portion of them
(14.1%) are from Other Service Activities, 11.4% from Information and
Communication, and 8.7% from Manufacturing. Regarding the respondents’
position, 20.8% of them were CEOs, 20.1% heads of departments, 13.2% CIOs,
4.2% external IS consultants, while 41.7% of the respondents listed another job
position.

The model from Figure 1 was evaluated using the PLS-SEM approach with R
package plspm (Chin, 2010; Henseler & Sarstedt, 2013; Sanchez, 2013). The
analysis was performed using the standard two-stage approach, where firstly the
measurement model and, secondly, the structural model were evaluated
(Sanchez, 2013). The PLS-SEM results are presented with the values of the path
coefficient (representing the relationships between the model constructs)
together with the values of £statistics and the significance level. Besides, for the
endogenous latent variables a coefficient of determination (R?) was calculated,
representing the percentage of the variance explained by the set of the variable
predictors.

4.2 Descriptive statistics

The results of descriptive statistics for the model constructs and corresponding

indicators are given in Table 1.
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Table 1: Descriptive statistics for the model constructs and corresponding indicators
Model
Ot © . Indicator M | SD
construc
Polluti Our company promotes the use of
ollution
software for:
P ti
re(vlf‘;)w“ reduction of emissions (PP1) 3.776]0.913
M=3.835 reduction of waste (PP2) 3.88510.894
SD=0..792 reduction of dangerous and toxic materials 3.846 | 0.903
(PP3)
Our company promotes the use of software to enable
. Pmdcllwt_ environmentally friendly:
tew;l)rs ship material sourcing and acquisition (PS1) 3.679(0.872
M(_?) ;97 product development (PS2) 3.71810.818
SD= 0 788 product/setvice development process (PS3) | 3.731]0.904
. distribution and delivery (PS4) 3.66010.861
Our company promotes:
the use usage of online collaboration tools to
Sustainable . 3.917(0.908
B reduce travelling (SD1)
t
ev‘: So}];;nen employee teleworking (SD2) 2878|1177
M=3.325 transformation of business processes to 3.667 | 0.946
SD=0.778 papetless (SD3)
the use of tools to measure and follow
, , 2.84011.013
environmental impact (SD4)
Environmental | The perceived environmental performance due to
Performance | Green IS practices implementation is:

(EP) reduction of waste (EP1) 3.53210.731
M=3.462 reduction of emissions (EP2) 3.39710.768
S§D=0.646 | reduction of energy consumption (EP3) 3.45510.721

ol The perceived social performance due to Green IS

P f0c1a practices implementation is:
. ((’;I;)ance improved company image (SP1) 32120771
M=3.404 higher level of social responsibility (SP2) 3.50010.766
SD= 0 692 higher level of environmental awareness of 3.500 | 0,783
employees (SP3)
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4.3 Evaluation of the Measurement Model

The measurement model can be evaluated in terms of the unidimensionality of
the latent vatiables, convergent validity, and discriminant validity (Ravand &

Baghaei, 2016). Results of measurement models evaluation are listed in Tables 2-
4.

The unidimensionality of latent variables is assessed by Cronbach’s alpha,
composite reliability through Dillon—Goldstein’s rho (both indices should exceed
0.7), and principal component analysis by examining the first two eigenvalues
where the first one should be larger than 1 while the second one should be below
1. It can be seen from Table 2 that all the indices easily satisfy the threshold
criterion and therefore the measurement model’s unidimensionality can be

proved.

The measurement model’s convergent validity is achieved when the average
variance extracted (A1E) (measuring the amount of variance captured by the
model construct relative to the amount of variance attributable to measurement
error) of each construct exceeds 0.5 (Fornell & Larcker, 1981) and the factor
loadings of its indicators are above 0.7 (Ravand & Baghaei, 2016). Table 3 reveals
that all the factor loadings are larger than 0.7. Moreover, Table 4 shows the values
of AVVE for all constructs exceed 0.5 (the smallest is for SD 0.580), indicating
the model has high convergent validity.

The model’s discriminant validity is examined in two ways: first, by analysis of
the indicators’ loadings and cross-loadings and, second, by comparing the value
of the square root of AL'E of each construct with the correlations between other
constructs. To prove discriminant validity, the loadings of the indicators of a
particular construct must be greater than the corresponding cross-loadings. It
may be seen from Table 3 that this condition is fulfilled. Furthermore, the values
of the square root of AIE for a particular construct must be greater than the
corresponding correlations between other constructs (Fornell & Larcker, 1981).
The correlations between the model’s constructs are shown in the right panel of
Table 4, while the values of the square root of AI”E are given in the diagonal
elements in the correlation matrix. It is evident from Table 4 that the values of

the square root of AIE for a particular model construct are all greater than the
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interconstruct correlations. Therefore, also discriminant validity of all model

constructs can be approved.

Table 2: Evaluation of the unidimensionality of latent variables

Dillon-

Latent No. of |Cronbach’s . st 2nd
. S Goldstein’s | .

variable | indicators alpha h eigenvalue | eigenvalue

tho

PP 3 0.850 0.909 2.310 0.455
PS 4 0.932 0.952 3.326 0.327
SD 4 0.768 0.852 2.363 0.653
EP 3 0.845 0.907 2.292 0.471
SP 3 0.875 0.925 2.415 0.512

Table 3: Loadings (in bold) and cross-loadings of the model constructs and their

indicators

Model .

Indic
constr PP | PS|SD | EP | SP

ator

uct
0.8 10.62]0.47( 0.3 10.42
PP1 | 95 5 2 56 3
PP 0.9 10.62]0.43| 0.3 10.36
PP2 | 22 | 3 9 58 8
0.8 10.65]/0.44( 0.2 10.28
PP3 | 09 1 3 70 6
0.61] 0.8 [0.47] 0.3 [0.34
PS1 9 (94 | 4 11 7
0.681 0.9 10.52] 0.2 [0.35
e PS2 5 1 30 9 93 3
0.641 0.9 10.53] 0.2 [0.30
PS3 9 | 37 2 62 | 2
0.65| 0.8 10.48] 0.2 [0.31
PS4 7 85 4 | 52| 4
0.3510.421 0.7 | 0.3 [0.36
SD

SD1 5 1 72 | 23 1
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0.24{0.29]1 0.7 | 0.2 ]0.24
SD2 | 9 2 161]09] 0
0.4010.421 0.7 | 0.3 10.25
SD3 | 6 9 172 (14| 5
0.5010.501 0.7 | 0.3 10.37
SD4 | 7 3 154|149 3
0.3810.3010.27] 0.8 |0.73
EP1 1 5 5133 | ¢
0.3110.2610.37| 0.8 | 0.66
EP2 | 3 4 1 (79| 8
0.2910.2310.401 0.9 10.74
EP3 | 6 8 8§ 108 | 5
0.32(0.2410.27( 0.6 | 0.7
SP1 0 8 1 118 7
0.37(0.3410.41( 0.7 ] 0.9
SP2 6 2 3191 |45
0.41{0.3710.41( 0.7 ] 0.9
SP3 8 3 4 | 84 | 62

EP

SP

Table 4: Average Variance Extracted (AVE), square root of AVE (on the diagonal) and
correlations among the model constructs

Mod Cotrelations
el | AV
cons| E | PP PS i SD | EP :|SP
tr.

0.76 | 0.87
PP 9 7
0.8310.71 : 0.91
PS 1 6 2
0.5810.51 1 0.55} 0.76
SD 5 3 4 5
0.76 1 0.37 1 0.30 | 0.40 | 0.87
EP | 4 8 8 2 4
0.8010.41:0.36 { 0.41 { 0.82 } 0.89
SpP 5 6 3 5 0 7
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4.4 Evaluation of the Structural Model and Hypotheses Testing

The structural model from Figure 1 was evaluated by estimating paths between
the model constructs. Results from Table 5 show that 4 out of 6 hypotheses were
supported, while 2 were rejected.

Table 5: Results of the structural model evaluation and hypotheses testing

. Path t p- Hyp. Sig.
Hypothesis | Path . L.
coefficient | statistics | value | supported [ level
PP —
Hi. Yes *
EP 0.253 2.388 0.0182
PP —
Hip Yes *
SP 0.257 2.464 0.0149
PS—
Hz, No n.s
EP -0.034 -0.308 0.7587
PS —
Hoy, No n.s
SP 0.032 0.300 0.7644
SD —
Hs, Yes ok
EP 0.290 3.269 0.0013
SD —
Hap, Yes ok
SpP 0.265 3.037 0.0028

#5<0.05; #p<0.01; **p<0.001

Figure 2 shows the evaluated structural model with significant and non significant
path. The coefficient of determination R? is also calculated for both endogenous
latent variables. This coefficient determines the model’s predictive capability if
its value is greater than 0.1 (Escobar-Rodriguez & Monge-Lozano, 2012). It can
be seen from Figure 2 that in our case this requirement is fulfilled.
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Green IS Practices Organizational
Benefits
Greeen IS for 3 .
Pollution Prevention Hiq: 0.253
H,y: 0.257 Environmental
N T Performance
c IS .+ Hp, -0.034
reeen or Y 2_,
. R™=0.202
Product Stewardship /...
D md Hy 0,032
. e O Social
H3,: 0.290 Performance
Greeen IS for ok
Sustainable . Hsp: 0.265 5
Development R=0.229
Figure 2: The evaluated relationships among the structural model constructs
5 Discussion & Conclusions

The key factor in greening the economy is the reduction of environmental impact
of SMEs (OECD, 2015). Even though the majority of SMEs is struggling for
survival on the competitive market, their environmental impact must not be
overseen. Green IS are an appropriate tool to enable SMEs a smooth transition
to sustainable practices. The findings of our study show the importance of Green
IS practices adoption to general organizational benefits, as seen by managers. In
addition to the multiplicity of factors influencing the perceived organizational
benefits of Green IS usage in SMEs (Baggia et al., 2019), this paper extends the
study with the detailed examination of relationships of Green IS practices and
perceived organizational benefits. Aligned with this goal, perceived
organizational benefits were categorized into two groups, namely benefits in

environmental performance and benefits in social performance of the SME.

The proposed model was evaluated with PLS-SEM approach. The evaluation of
the measurement model showed that the latent variables are unidimensional, the
model has high convergent validity and the discriminant validity of all model
construct is approved. According to the results, hypotheses Hla, H1b, H3a and
H3b can be confirmed. Green IS for pollution prevention and Green IS for
sustainable development have a significant impact on environmental, as well as
social performance of an SME. Even though, it was anticipated that Green IS
for product stewardship will affect at least a part of perceived organizational

benefits, this is not the case. Similar as in Baggia et al. (2019), Green IS for
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product stewardship does not significantly impact perceived organizational
benefits in environmental performance, nor in social performance. According to
(Gholami et al., 2013), a short term orientation focuses on using IS for pollution
prevention, and a strategic orientation focuses on using IS for product
stewardship and sustainable development. Although we could not confirm the
impact of Green IS for product stewardship on perceived environmental or
social performance, it is evident from the model that SMEs do not focus only on
short term orientation, but tend to extend their Green IS Practices also to the
strategic orientation using Green IS for sustainable development. This shows a
high potential that SMEs have in performing Green IS practices and further on

in other sustainable practices.

This paper contribution is twofold: From an academic perspective, it enhances
the current knowledge by investigating the performance implications of Green
IS practices, especially by taking into account the SMEs perspective. From the
managerial point of view, it is necessary to recognize the sustainable value
creation as a result of behaviours and actions of an organization directed towards
Green IS. As such, the results of our study demonstrate that SMEs could benefit
from using IS to manage green and sustainable aspects. Therefore, the results of
our study demonstrate that SMEs would benefit from efforts to create and
maintain Green IS practices. Well-established techniques and strategies that help
foster sustainable principles include product stewardship that aims to take
responsibility for minimizing the product's environmental impact throughout all
stages of the products' life cycle. The use of Green IS has a potential to stimulate
the practitioners in SMEs to proactively focus on pollution prevention initiatives
to reduce overall emissions, waste and hazardous materials, to reduce costs by
using collaborating tools as well as to improve environmental friendliness of
SMESs’ processes. Although not directly addressed by the results of our study, it
is necessary to emphasize the importance of stimulating the pro-environmental
behaviour of employees in SMEs. Thus, managers in organizations should be
aware of the important role they play in creating the climate that promotes
employee green behaviours (Norton, Zacher, & Ashkanasy, 2014).
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Limitations and Future directions

The Green IS topic has mainly gained attention among the research sector.
Further research on Green IS should follow specific methodology (i.e. Action
design research, Design Science Research) to enable the extension and
promotion of research results to the economy sector. In addition, this research
was focused to Slovenian SMEs, therefore it would be valuable to extend the
research to other countries and compare results. It would also be useful to
upgrade this cross-sectional study to a longitudinal study, to gain insights into the
changes of behaviour caused by diverse activities, calls and actual data exposing

the problem of climate change and general sustainability issues.
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1 Introduction

With technologies such as smartphones, wearables or mobile apps, digitization
has made its way into the healthcare sector. EHealth and mobile Health
(mHealth) applications and services can revolutionize the entire system of health
and treatment. Young people are growing up with digital technologies and use
apps for tracking and sharing information. This rising trend has led to 325,000
mHealth  applications  available in known App Stores in 2017
(Research2Guidance, 2017).

The World Health Organization (2011) classifies mHealth as sub-segment of
eHealth and defines it as “medical and public health practice supported by mobile
devices, such as mobile phones, patient monitoring devices, personal digital
assistants (PDAs), and other wireless devices”. A large market has emerged in
the health and fitness segment. mHealth interventions are used to track, store
and evaluate data such as weight or eating habits (Gentner ¢z a/, 2017). With the
aid of these services, the patient takes a participatory role in diagnosis and

treatment.

Companies that offer mHealth services emerge from diverse areas - from the
classic medical and health sector, but also companies operating in the consumer
goods industry. The latter in particular are entering the market with products in
the health, wellness and fitness sectors. For the development of mHealth services
and business models it is necessary to consider the context in which the services
are operating (van Limburg ef a/, 2011). That is why we have decided to examine
mHealth business models specifically in the maternal and baby healthcare
segment as a fast-growing market. MHealth interventions support pregnant
women and young mothers in handling and caring for their babies. They tend to
use various applications like specific apps, blogs or social media (Wallwiener ez
al., 2010) to gain information, record different data or track babies’ vital functions
with the aid of a wearable device. It provides parents and parents to be with a

peace of mind. (Lupton, 2016).

In their study, Nikou and Bouwman (2017) argue that in order to gain economic
as well as public health value from mHealth services, companies need to move
from the exploration phase (investigation) to an exploitation phase (utilization).

Also Cameron ez al. (2017) revealed that research on mHealth is scattered around



C. Mueller: mHealth Business Model Framework for the Maternal and Baby Segment: A Design

Science Research Approach 1057

topics like change in behavior, adoption of mobile applications in health or how
mobile technologies can support prevention, diagnosis or patient care. But “the
economic value of a technology remains latent until it is commercialized in some
way” (Chesbrough, 2010, p. 354). Thus, more research on the business model of
mHealth services is needed (Fielt ¢f a/., 2008) in order to utilize such applications
in a beneficial way (Nikou & Bouwman, 2017).

For the development of a business model, companies frequently use frameworks
and patterns (Osterwalder & Pigneur, 2010; Gassmann e# a/,, 2014) providing a
holistic view of the business model and supporting the development process. By
now, research on business models of mHealth services neglects such a holistic
view. Instead, the focus is on single aspects, like value creation or value capture.
Furthermore, the actual value for the customer is also insufficiently emphasized
— the value proposition of mHealth services needs to be presented more clearly.
(Nikou & Bouwman, 2017). A business model framework with particular

characteristics of mHealth services might overcome these issues.

Considering the request that a) more business model research is needed to utilize
mHealth services in a beneficial way and b) to provide a holistic view on mHealth
business models, the goal of our study is to develop a business model framework for the
design, evaluation and classification of mHealth business models within the context of the
maternal and baby healthcare. This research in progress paper presents the
preliminary results of the developed business model framework based on the

design science research approach.
2 Design Science Research as Research Method

Design science research (DSR) is increasingly used as a research method in
management research (Sprenger & Mettler, 2016; Turber & Smiela, 2017). DSR
seemed suitable for our research, as the goal is to develop a useful artefact to
design, analyze or classify mHealth business models in the maternal and baby
segment. Figure 1 provides an overview of our DSR approach, based on Pfeffers
et al. (2007).
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Communication

Figure 1: Design Science Research Process based on Pfeffers et al (2007)

The steps one and two of the process were already discussed in the introduction.
In the design and development phase, the business model framework is
developed in three phases. In phase one, the business model framework,
represented as a morphological box (the artefact), was iteratively developed based
on literature research. For that reason, the morphological analysis is used as an
overall method as it has proven as useful in developing a holistic understanding
of business model elements in their specific contexts (e.g. Lee e7 al, 2013; Peters
et al., 2015). The Framework is structured in dimensions consisting of several
parameters and their specific characteristics. In phase two, case studies and expert
interviews are used to review and adjust the framework if necessary. In phase
three, the usability of the framework is demonstrated by applying the framework
to 100 companies offering mHealth services in the maternal and baby healthcare
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segment, drawn from the platform angellist.com. The data of these companies
are collected based on secondary sources and analyzed by means of a qualitative
content analysis. Based on the outcome of the qualitative content analysis, a
quantitative cluster analysis is conducted in order to reveal different business
model patterns. To evaluate the final business model, business professionals and
researcher experienced in the development of mHealth services are interviewed
in order to validate the framework for applicability and integrity. In addition, the
framework is communicated continuously. New insights might lead to further

revisions of the framework.
3 Business Model Framework for mHealth Services

Although there exists no uniform definition of the business model yet, there is a
general consensus that business models are described by different elements
(Baden-Fuller & Haefliger, 2013). In general, the business model explains “how
the enterprise creates and delivers value to customers, and then converts
payments received to profits” (Teece, 2010, p.173). For the development of our
morphological box (see table 1), we adopted the business model dimensions
proposed by Johnson ef al., (2008) as they represent the main dimensions of a
business model — customer value proposition, value creation and value capture.
Furthermore, we only considered specific business model parameters that

characterize mHealth services in the maternal and baby segment.

We based our business model framework on three literature streams: 1) (Digital)
business model frameworks and patterns (e.g. Osterwalder & Pigneur, 2010) that
provide insights in characteristics of (digital) business models, 2) eHealth and
mHealth business models in order to identify market specific characteristics,
especially from the maternal and baby healthcare segment, and 3) platform
business models, as mHealth services are often based on digital platforms that
connect different users, for example to exchange information (Lupton, 2016). In

the following, the main aspects of our business model framework are described.
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Table 1: mHealth Business Model Framework

Dimension Business Model Parameter] Characteristics
° Target Customer 828 B2C
,—E 5 [Market segment Hardware I Software I Service
5§ [service Offering Physical product-based service | Digital product-based service | Pure digital service
E 8 [Value Proposition Functional Value Emotional Value | Social Value | Epistemic Value
% &  [mHealth Category Medical Healthcare Wellness/Fitness
© Regulation Yes No
S |mHealth Intervention
S Point Conception Pregnancy Postnatal Newborn/Baby
S [Digital Technology Wearable Device Mobile App Social Media Website Video | Private Message
E Dissemination of Platform
S [Key Activities information __|service Provision and Management| _Education Community Building Data Management | Management
@ £ |KeyRevenue Stream Device Sales Freemium Advertising | Sponsorship | Service Sales | Subscription | _Pay per download Licensing
2 £ [Revenue source Health insurance User/Patient Third Party Mixed
> 8 [Price Mechanism Fixed Price Product Feature Dependent | Customer Segment Dependent None/Other

The customer value proposition explains how the company fulfills an important need
ot solves a customer problem (Johnson ez a/, 2008). The parameter considered
are the zarget customer segments; the operating market segments (Scheel et al., 2013);
the mHealth categories defining if the application can be designated as medical,
healthcare or wellness/fitness (KKamel Boulus ¢z 4/, 2014; Rose ¢ al., 2017) and if
the application is regulated; the kind of service that is offered as well as the value
provided to the customer (Sheth ¢ a/., 1991; Carida ez al., 2014).

The value creation dimension is expressed by processes and resources in order to
create the customer value proposition (Johnson ef al, 2008). In the case of
mHealth services for maternity and baby healthcare, categories defining this
dimension are mHealth intervention points in the continuum of maternal and baby
care (Tamrat & Kachanowski, 2012); digital technologies used for these interventions
(Free et al, 2010; Lupton, 2016) and the key activities performed (Pagliari ef al.,
2005; Osterwalder & Pigneur, 2010; Mettler & Eurich, 2012; Chen e# a/., 2013).

The value capture dimension, also known as profit formula (Johnson ez a/., 2008)
explains how the company creates value for themselves when providing value to
the customer. The parameters considered in ate revenue streams (Parente, 2000;
Mettler & Eurich, 2012); price mechanism options (Osterwalder & Pigneur, 2010) and

revenue sources (Peters et al., 2015).
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4 Conclusion and Outlook

Existing business model frameworks predominantly do not consider the specific
context of the operating business model, which is especially important in the area
of healthcare. Our framework presented in this paper might overcome this lack
and supports companies in developing mHealth business models especially in the
context of maternal and baby healthcare. By doing so, our research contributes
to the request by Nikou and Bouwman (2017) to investigate in mHealth business
models in order to use technologies in a beneficial way (Chesbrough, 2010).

As this is a research in progress paper, we are currently entering phase two and
conduct expert interviews and case studies. Although DSR is not commonly used
in management research, it has proven as useful in developing the business model
artefact in a structured way. Our research at its completion will provide a business
model framework that can be used to design, evaluate or classify business models
of mHealth services in the maternal and baby healthcare segment. It provides
companies a holistic view of the business model. Moreover, we will contribute
to the current business model research with a field-tested business model
framework for mHealth services that can be used for more intensive research on

business models in that field.
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1 Introduction

In the digital age, physical products of all kind become infiltrated by technology
(Yoo et al. 2010, Yoo et al. 2012). Recent forecasts by corporate consultancy
McKinsey & Company (2018) value the annual economic potential of this digital
product innovation (Yoo et al. 2010, Yoo et al. 2012) up to 11 trillion USD by
2025.

Especially for the sophisticated manufacturing industries manifold opportunities,
yet in the same way defiances originate (Herterich et al. 2016a, Herterich et al.
2016b). While academia and practice on the one hand show that the value of
digitized products for an ecosystem participant (e.g., manufacturer, suppliet, or
customer) increases with the access to data from the surrounding ecosystem
(Porter & Heppelmann 2014, Porter & Heppelmann 2015), on the other hand
research to understand and manage this willingness-to-share data is limited
(Jernigan et al. 2010).

Accordingly, the Research-in-Progress Paper at hand explores the willingness-to-
share data of digitized products in B2B manufacturing industries. Thereby, the
following research question is addressed: [RQJ What are the relevant factors that
influence the willingness-to-share data? To proceed with this leading question, this
paper develops an empirical research approach (Yin 2003) based on literature
review (Webster & Watson 2002, vom Brocke et al. 2009). In particular, an
exploratory case study research design (Yin 2003) in the Swiss B2B

manufacturing industries is carved out.

The overall structure of this paper takes the form of four sections: Section 2
continues by outlining the background in terms of digitized products and
willingness-to-share data. Section 3 develops a research methodology with an
overview, case description, acquisition and analysis of research data. Section 4
finally serves as conclusion pointing towards preliminary findings, contributions

to research and practice, limitations as well as an outlook.
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2 Literature Review

Digitized products. Throughout publications, various concepts related to digitized
products can be found. These novel characteristics are described as intelligent
(Terzi et al. 2010), smart, connected (Porter & Heppelmann 2014), or digitized
(Herterich et al. 2016a). We aim to build on and contribute to the IS domain,
hence we consistently use the herein dominant concept digitized product
(Novales et al. 2016). In this sense, digitized products are artifacts “containing
sensing, memory, data processing, reasoning, and communication capabilities”
(Yoo et al. 2010, p.725). Congruent to traditional physical products, their
digitized versions comprise a lifecycle where they are developed and produced,

used and maintained, and — for example — recycled (Terzi et al. 2010).

In their seminal article, Porter and Heppelmann (2014) describe the evolution
towards these digitized products in five steps: Step 1 represents the pure physical
product, for example a tractor. In step 2 this product becomes smart — equipped
with embedded systems — and in step 3 connectivity is added to create a smart
connected product. By integrating adjacent products (such as planters or tillers)
a farm equipment system with the possibility for overarching management
emerges in step 4. In step 5, complementing this farm equipment system with
further systems (e.g., seed optimization system), a farm management system — or
more generally a system-of-systems — emerges (Porter & Heppelmann 2014).
Particularly from an IS perspective, Herterich et al. (2016a, 2016b) describe the
technology affordances and corresponding obstacles of digitized products in

manufacturing industries.

Willingness-to-share data. As a matter of principle, the area of willingness-to-share
data represents a highly interdisciplinary field involving domains such as
management, law, and psychology (Hart & Saunders 1997). As socio-technical
question, this field can be considered as emerging in the IS domain (Du et al.
2012). To work up the current knowledge, we reviewed literature following
established guidelines (Webster & Watson 2002, vom Brocke et al. 2009).

In a wider sense, within the increasing diffusion of IT into organizations, data
sharing has been studied in traditional functions of the value chain such as
electronic data interchange (e.g., Hart & Saunders 1997) or supply chain

management (e.g., Eurich et al. 2010). Recent research has also looked more
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deeply into more modern IS fields such as social media (e.g., Lee et al. 2013,
Morey et al. 2015). In a narrower sense, particularly for the context of digitized
products, not many researchers are engaging these days (Jernigan et al. 2010).
Whereas in the business-to-consumer (B2C) context such as smart watches or
fitness wrists (Chen et al. 2016, Seifert et al. 2018) some initial scientific insights
are available, the business-to-business (B2B) setting is scarcely studied (Jernigan
et al. 2016). To condense the review, environmental uncertainty (e.g., customer,
supplier), intra-organizational facilitators (e.g., top management support, IT
enablers), and inter-organizational relationships (e.g., trust, shared vision) have
been identified as relevant factors (Li & Lin 2006, Fawcett et al. 2007).

Based on this analysis, the following methodical research gap (Miller-Bloch &
Kranz 2015) can be summarized: Less empirical data — in particular no valuable,
context-rich qualitative research — from the mainly hidden corporate contexts is

available (Jernigan et al. 2016).
3 Research Methodology

Ouverview. Our phenomenon targeted is the willingness-to-share data of digitized
products in B2B manufacturing industries. Hence, case study research
understood as “empirical inquiry that investigates a contemporary phenomenon
within its real-life context, especially when the boundaries between phenomenon
and context are not clearly evident” (Yin 2003, p.13) can be regarded as sound
research method. More precisely, to explore the factors influencing the
willingness-to-share, an in-depth single-case study approach with multiple
embedded units of analysis is applicable (Yin 2003). Thereby, the case is
represented by a manufacturing company with its different customers operating

different products as units of analysis.

Case description. B2BComp is a Swiss small to mid-sized enterprise developing,
manufacturing, and maintaining heavy equipment for mining. Its product
porttfolio encompasses a range of heavy equipment from rather basic to high-end
machinery which are mostly marketed abroad in B2B markets. With some
customers also in Europe, main application fields are in Asia, Africa, and the
United States. Driven by the competitive market environment as well as specific
customer needs, the company is moving towards making their equipment

digitized and offering additional product-related services such as predictive
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maintenance. For these services different sensors need to be installed at the
mining equipment and the customers have to consent to share this data basis.
Thereby, the data can range from simple discrete data (e.g., periodic monitoring
of operating hours) to complex real-time data (e.g., continuous logging from

shock sensors).

Acguisition of research data. Upon the recommendation by Yin (2003), we aim for
several sources of evidence to study the willingness-to-share factors. From a
sampling perspective, a purposeful sampling strategy (Coyne 1997) is intended
performing semi-structured interviews (Schultze & Avital 2011) and focus
groups (Morgan 1988) at the interface between B2BComp and its different
customers operating the different products. By the support of B2BComp unique
access (Yin 2003) to internal experts as well as customer executives is given. For
rich insights relevant departments such as management, marketing, R&D, IT,
and legal are included. Interviews and workshops will be conducted until
information saturation (Coyne 1997). More specifically, both data acquisition
methods comprise the following steps: (1) Introduction of the project, (2)
contextual questions referring to the participant and its organizational entity, (3)
initial examination of current practices on willingness-to-share data, (4) detailed
working out of relevant factors leveraging wh-questions, and (4) conclusion. For

the sake of scientific rigor, we seck to records all events (Yin 2003).

Analysis of research data. For further processing, qualitative data will be brought to
written form by transcription (interviews) and memos (focus groups) (Sinkovics
et al. 2005). The research stream of grounded theory (Strauss & Corbin 1990,
Strauss & Corbin 1997) has yielded a set of structured methods to aggregate data.
Accordingly, the acquired data are analyzed in the steps open, axial, and selective
coding (Strauss & Corbin 1990, Strauss & Corbin 1997). Operatively, the texts
are loaded into the qualitative data analysis software “NVIVO” by QSR
International annotating all passages addressing the willingness-to-share factors.
Then, these codes are iteratively pooled and lastly re-organized around the
emerging categories (Strauss & Corbin 1990, Strauss & Corbin 1997). Qualitative
research is often confronted with reluctances (Yin 2013, Keutel et al. 2014). Thus,
to ensure scientific quality, we apply case study guidelines like audio recording,

multi-coder data analysis, and continuous sense making (Yin 2003, Yin 2013).
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4 Preliminary Findings and Conclusion

Preliminary findings. This Research-in-Progress Paper aims to set the stage for
exploring the willingness-to-share data of digitized products in B2B
manufacturing industries. For this objective an exploratory case study research
design in the Swiss B2B manufacturing industries was proposed. So far, initial
interviews and focus groups (sales and product manager interview in February
2019, focus group with board of management in May 2018, interdisciplinary
focus group in February 2019) were conducted and analyzed. Preliminary
tindings show that highly different aspects influence the willingness-to-share data
of digitized products in B2B manufacturing industries. In detail, main drivers can
be detected, complemented by a range of mediating factors. The drivers in turn
can be distinguished into willingness-to-share factors that can be influenced (e.g.,
trust and established relationship, type and frequency of product data, and data
security practices) and factors that cannot be affected (e.g., dominance in the
market, degree of innovation, and data privacy regulations). Beyond, factors such
as received benefits, the design of contracts, and implementation efforts act

mediating.

Conclusion. For the scholarly community, the expected findings offer initial
empirical evidence from a real-world case in the manufacturing industries as
inquired by research (Jernigan et al. 2016). In the profound upheaval by digital
product innovation (Shim et al. 2019), this research generates valuable insights
referring to the foundations of data-driven innovations. For the industrial
application, the results represent a base to understand and shape partnerships to
realize efficiency increase as well as novel value-adding services. Upon the
strategic character and long-term impact of decisions on digital product
innovation in manufacturing industries, these insights are relevant to guide

investments.

The authors are aware of the inherent limitations of this qualitative research
approach. Case study research cannot generate representative insights (Yin 2003,
Yin 2013), hence the expected findings are in some way bound to B2BComp, its

products, and customers.
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A future avenue of research could follow on the one hand a quantitative
validation of the identified factors in further B2B manufacturing industries. On
the other hand, more complex multi-tier relationships need to be addressed in

the future as well.
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1 Introduction

The digital transformation brings great changes not only to businesses but to
whole societies. With new technologies for social interaction, teamwork and
participation, this ongoing process yields a lot of improvements. At the same
time the world we are living in gets more and more complex. If we want to
improve people's lifes in a world of high complexity by technological innovation
and benefit from the new possibilities digital transformation has to offer, it is a
good idea to let the actual users be part of the design and development of new
and innovativ information systems. Otherwise it is questionable whether the

uset’s needs are first really understood and second actually met.

In business contexts, this concept is called co-creation (Zwass, 2010). The
advantage co-creation provides, is the specific knowledge end-users can
contribute to the design process. Outside of business contexts, this idea is
referred to as Participatory Design (PD) (Kensing & Blomberg, 1998).

In Information System Research, the idea of designing better solutions for
business problems as the key concept of a research project is Design Science
Research (DSR) (Hevner, March, Park, & Ram, 2004). DSR is critized, as it does
not consider the context in which the problem occurs. To approach this, Sein et
al. (2011) suggested to conduct DSR including elements from Action Research
(AR), where researchers take an active part in the research process and try to
come up with solutions within the problem context (Iivari, 2005). In conclusion
Action Design Research (ADR) was introduced.

However, ADR focusses on organizational and business needs and is lacking the
integration of a larger variety of stakeholders into the design process, which has
been identified as highly beneficial, similar as co-creation concepts. Ongoing
research addresses this issue by carrying out ADR in a participatory manner
(Bilandzic & Venable, 2011; Haj-Bolouri, Bernhardsson & Rossi, 2016). Derived
from PD (Kensing & Blomberg, 1998), participatory ADR refers to the paradigm
of letting developers, practioners and end-users take part in every single step of
the research process instead of solely including them as survey participants or for
experimental observations (Haj-Bolouri et al., 2016). Even though, participatory
ADR-frameworks are rigoursly derived and developed from theory and address

an important aspect, they lack in providing a clear, easy to follow and structured
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process model which inhibits their practical applicability. A clear methodology
could foster not only the understanding of the problem and cohesion among
research participants, but also support the development of new and innovative

solutions for the proposed research questions.

In this paper we introduce a structured framework for an adapted Design
Thinking (DT) workshop as a course of action, to carry out the Action Taking part
of participatory ADR projects (see Figure 1). The DT mindset is ideally suited to
work on innovative solutions for complex problems in diverse teams (Buchanan,
1992). Therefore, we first give an introduction into the basic ADR concepts as
well as the particpatory ADR advancements by Haj-Bolouri, Bernhardsson &
Rossi (2016) and Bilandzic & Venable (2011). After that, we focus on the DT
procedure in detail and give an explanation, why we think it is ideally suited for
Action Taking in participatory ADR projects (see Figure 2). We close with a
description of our proposed research methodology as well as a description of
how we plan to proceed in order to evaluate and validate our approach. In Table

1 we provided an overview of the research paradigms and concepts we used.
2 Related Research
2.1 Action Design Research

To understand the specifics of ADR, it is important to know what its origin is.
ADR is a combined method of AR and DSR. AR itself is a change-oriented
approach, with which social processes can be studied by researcher guided
changes, of which effects are then monitored (Baskerville et al.,, 2018). DSR
combines behavioral science and design science and adds rigor and theory to the
design of artifacts (Hevner et al., 2004). Within DSR, an existing knowledge base
with applicable theories contributes to the development of the artifact and an
assessment of the artifact with existing methods from the knowledge base,
ensures a rigorous justification of the results and demonstration of the artifact
(Hevner et al., 2004). Pefferset al. (2008) further developed a nominal DSR
process model that aims to integrate a systematic process, practices and principles
for implementing a consistent DSR project. This model aims to strengthen the
recognition and legitimacy of DSR and provides guidance to researchers in the
execution and presentation of DSR. In contrast, ADR was first introduced by
livari (2005) and further seminally investigated by Sein et al. (2011). Compared
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to DSR’s problem and theory-based approach, ADR considers organizational
and practical activities and problems (Hevner et al., 2004; Sein et al., 2011) to
better understand the values, interests and assumptions of an organization
(Orlikowski & Baroudi, 1991). The design of the artifact is iterative and in close
collaboration with the organization. Sein et al. criticize the separation of design
and evaluation and the sequential process models in DSR and argue that a closer
link between these two aspects is necessary, which can be achieved by the

researchers’ intervention.

This interplay of design and evaluation is important for a comprehensively
ensembled artifact, that is iteratively developed between the researcher and the
organization. Combining AR with DSR has been proven to be beneficial to
situate the problem in real life contexts (livari & Venable, 2009; Sein et al., 2011).
Sein et al. describe the concept itself as “|...] a research method for generating
prescriptive design knowledge through building and evaluating ensemble IT

artifacts in an organizational setting.”.
2.2 Participatory Action Design Research and Citizen Science

In 2011, Bilandzic and Venable presented an advance of the ADR methodology
to adapt the research paradigm to the field of Urban Informatics (UI). The
objective of Ul is in strong contrast with the objective of the original DSR
paradigm, which focuses on generating innovative solutions for business needs
(Hevner et al., 2004). Bilandzic and Venable state that in order to meet the
requirements of the field of Ul, namely improving people's everyday life, one
should include citizens into the development and design of innovative (software)
artifacts. In general, the integration of ordinary citizens in academic research
processes is called Citizen Science (CS) (European Union, 2013). The aspect of
involving non-scientific stakeholders links both research paradigms, CS and
participatory ADR. Subsequently, CS and participatory ADR stand for the same
idea, with CS describing the paradigm and participatory ADR describing the
specific approach.

One main advantage of integrating stakeholders in the design process is the
problem-related knowledge they can provide. This is even more important since
ADR projects are situated in the same environment as the problem to be solved.
To meet these preconditions, Bilandzic and Venable suggest ,,[...] that suitable
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techniques be borrowed from other Action Research approaches [...J.
(Bilandzic & Venable, 2011 p. 9).

Another suggestion to open the research process to co-researchers is the
PADRE-framework. Haj-Bolouri et al. (2016) describe their concept as an ,,[...]
elaborate version of the ADR method [...].“. Instead of conducting a reflection
and learning process within the stakeholder group solely at the end of the
research process (Bilandzic & Venable, 2011) (see Figure 2), Haj-Bolouri et al.
suggest to integrate a reflection and learning process in each and every step of
the participatory ADR project. However, both approaches stress the importance
of integrating external stakeholders, but lack a specific methodology and process
on how this integration can be achieved. Therefore, we suggest to use the DT
approach for the conduction of participatory ADR projects.

Diagnosing and Problem | Participative problem setting |
Formulation | Ethnographic study

| Opportunity identification

Action Planning

Participative planning

Participative design

Action Taking: Design

Prototyping and installation

Impact Evaluation
Participative evaluation

Participative client learning

Reflection and Learning

Usability evaluation |

|
|
|
|
| Ethnographic study
|
|
|

Design theorizing for Ul

Figure 8: PADR Framework (Bilandzic & Venable, 2011)
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Table 3: Overview of research paradigms and frameworks

Concept/Paradigm

Design Science Research

(DSR)

Participatory Design

(PD)

Action Design Research

(ADR)

Citizen Science (CS)

Participatory Action

Design Research
(participatory ADR)

Design Thinking (DT)

Key characteristics
Theory driven design
approach for business
needs

Inclusion of (non-
scientific) stakeholders
into the design process
Design orientied research
approach but with the
researcher as active
participant

Inclusion of citizens into
every aspect of the
research process from
topic selection to
presentation of results
Combination of DSR,
PD, ADR and CS to form
an integrated framework
for research working
together with a variety of
stakeholders on design
solutions for business and
public problems
User-centric and
structured collection of
methods for working on
innovative solutions for
complex problems with
the integration of a broad
variety of stakeholders

Reference
Hevner et al., 2004

Kensing &
Blomberg, 1998

Iivari & Venable,
2009; Sein et al.,
2011

Dickinson et al.,
2012; European
Union, 2013

Bilandzic &
Venable, 2011; Haj-
Bolouri et al., 2016

Hasso Plattner
Institute, n.d.;
Lindberg, Meinel &
Wagner, 2011
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3 Approaching Participatory ADR with a Design Thinking

Procedure

In the following section, we propose a process model for integrating participtory
ADR research through the use of a structured DT procedure for Information

Systems Research.
3.1 Design Thinking

DT-Workshops are ideally suited for generating innovative ideas targeting
complex problems (Johansson-Skéldberg, Woodilla & Cetinkaya, 2013). With
their high level of inclusion, the focus on solving complex problems and the
objection to create innovative artifacts as well as to evaluate the idea’s
effectiveness, DT-Workshops are a perfect fit for participatory research
endeavors. Therefore, we would like to explain in detail the steps we suggest for
this process. DT is a customer-centered, participatory, problem-solving method,
which contains various steps and iterations (Brown, 2008). Regular DT is carried
out in form of workshops and includes a heterogenic group of people. The
duration and extent of these workshops differ, as there are many different
versions of DT processes. Some interpretations of the process are based on a
three-step process, while others are more detailed and show themselves as a nine-
step process. Several adaptions of the basic DT-process exist for specific
contexts like e.g. innovation processes for industrial services providing specific
steps for instance for the development of detailed business models (Redlich et
al., 2018).

For our approach, we decided to follow the process of the Hasso-Plattner-
Institute of Design at Stanford University in California, where DT was first
developed. It is an easy to follow, well documented version of the DT-process,
which offers enough flexibility to be used for a large number of research topics.
The steps included in this process are Empathize, Define, ldeate, Prototype and Test
(Harris, 2016; Lindberg et al., 2011). Each DT workshop starts with a design
challenge. These challenges are expressed by a so called How Might We question
(Siemon, Becker & Robra-Bissantz, 2018).
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In the Empathize step, it is necessary to build up an understanding of the human
being behind the problem. Therefore, possible activities are general research,
interviews and observations to get to know the customer and his or her problems.
After gathering enough customer information, an aggregation of this information
takes place. This task is followed in the step Define. The objective of this step is
the definition of the problem, respectively the problem space, to be worked on.
This is very important, because all following steps will build on the correct
framing of the problem. Finally, the Ideate step aims at the generation of many
ideas. Typical tasks in this phase are for most of the time brainstorming
techniques in various forms. The participants of the DT-process are encouraged
to think in all directions and without boundaries like costs or feasibility (Hasso
Plattner Institute, 2019). After that, the workshop participants select and transfer
the most promising ideas into the Profotype step.

PADR

Diagnosing and __
Problem Formulation

Action Planning Define

Action Taking — Ideate

Impact Evaluation Prototype

Reflection and
Learning

S Test

—_

Figure 2: Integrating Design Thinking in the participatory ADR process of Bilandzic &
Venable (2011)

Here, the DT-workshop participants themselves build prototypes of various
complexity. The goal for the prototype is that the functionality behind the
innovative idea can be tested in the last process step; Tesz. DT processes and even
specific methods for each step are diverse but very well documented online!,

! https://dschool.stanford.edu/resources
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which allows for the workshops to be conducted not only by qualified DT-
trainers but also researchers, practioners or anyone interested in collaborattive

problem-solving.
3.2 Design Thinking characteristics

To understand why we think conducting DT-workshops is the logical process to
follow for participatory ADR workshops, we want to explicitly look at the
advantages the process has to offer. Besides generating innovations, DT-
workshops have a strong focus on dealing with and understanding the actual
problem before any efforts towards a solution are made. The first three steps of
the process, as described above, focus on comprehending the underlying
problem of the stakeholders. This is necessary to overcome alleged problem
causes. In these steps, the workshop participants intensively learn about the
perspective of other stakeholders and the design challenge in general. This
learning would not be possible if only a certain group of stakehodlers would
participate in the workshops. Therefore, it is inevitable to have a diverse group
of participants for the workshops to be successful. For every non-organisational
design challenge, this calls for the integration of citizens following the CS-
paradigm as mentioned above. The different points of view on the design
challenge are what makes participatory research and the DT process model so

unique and beneficial.

Table 4: Examples for Design Thinking Methods, see footnote 77.

Design Thinking Possible Methods (selection)

Phase

Emphasize Persona, Service Blueprint, Interview for Empathy,

Define How Might We-Question, SWOT-Analysis

Ideate Brainstorming, 6 Thinking Hats, Gut Check, Voting,
6-3-5 Method

Prototype Business Plan, Story Board, Rapid Prototyping, Ways to
Grow Framework, Paper Prototype

Test Role Play, World Café, UX-Testing, Elevator Pitch

https:/ /designthinking-methoden.de
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4 Conclusion and Future Research Agenda

In this paper we have given an overview of existing approaches to combine
participation paradigms with design orientied research in Information System
Research or respectively UL We suggest advancing these approaches with a well
described and established methodology for particpative innovation workshops.
With this contribution we provide a straight forward and easy to follow process
model for researchers and practioners alike, who want to include stakeholders
into their design-orientied research processes. The main advantage of DT is the
well documented workshop structure with enough flexibility and room for
adaptation to fit a wide variety of research scenarios. A comparison between the
different approaches can be found in Table 3. Beyond that, an easy to follow and
coherent research model could hold the possibility to narrow the gap and foster

the understanding between research and society.

Table 5: Compariosn of research paradigms and frameworks

Particinat Participatory
articipatory
AR DSR | ADR POV ADR with
ADR
DT
Social and
Behavioral v Vv v v v
Aspects
Design
Research v v v v
Contextual
v v v
Aspects
Stakeholder
v v
Involvement
Pratical
. v
Applicability
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Therefore, the research questions we want to adress with the case study and its

evaluation are as follows:

1. Does the proposed approach create a valueable framework for
generating innovativ solutions for design challenges within the field of
UI?

2. Does the proposed approach reach the goal of enhancing the
participants relationship and also empower a vast number of
stakeholders?

The next step on our research agenda is to host a series of participatory ADR
workshops conducted with DT as a process model. The evaluation of this case
study will generate insights on the apllicability and usefulness of the proposed
process as well as meaningful input for the adaption and improvement of

participatory ADR processes in general.
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1 Introduction

Peer-to-peer ride-sharing is one of the most complex archetypes of the sharing
economy. This is because of the requirements for “highly coordinated
arrangement of resources in a tightly defined timeframe” and “ephemeral and
interactive nature of the exchange” (Andersson et al., 2013, p. 3). The provider
and consumer need to agree on pick-up and drop-off points, waiting time, music
playing, smoking policy, compensation, etc. (Teodorovi¢ and Orco, 2008). As a
result, dedicated digital platforms, designed specifically to handle this complexity,
have emerged. Most prominent examples being Uber, Lyft, Blablacar and others.
They are identified as the face of the ride-sharing economy. However, there are
ride-sharing practices that are done through non-dedicated digital platforms, like
the peet-to-peer Facebook group “Arcade City Austin / Request A Ride”
(Tepper, 2016). This is interesting because Facebook significantly lacks the
technical features necessary to meet the challenges of ride-sharing complexity,
but again there are more than 38000 members in the “Arcade City Austin /
Request A Ride” group. Practices of using Facebook for ride-sharing are also
present in other countries (Andersson et al, 2013), however it seems that
research of these type of ride-sharing practices is somehow ‘off our patch’. Thus,
we have yet to seriously explore how ride-sharing is organised through non-
dedicated platforms and what are the socio-technological mechanisms that

enable it?

Dedicated peer-to-peer ride sharing platforms, through their intermediary role
and features provide mechanisms that support the sharing between the peers
(Puschmann and Alt, 2016). Their purpose it to provide sufficient pool of
participating peers, minimise the hazards and increase the trustworthiness
(Tduscher and Kietzmann, 2017; Weber, 2014). The dedicated platforms use
different models (Constantiou et al., 2017) but they all impact the strategy,
processes and systems of the sharing economy (Puschmann and Alt, 2016).
Therefore, dedicated platforms are the lens we use to explore the sharing
economy. On the other hand, dedicated platforms for ride-sharing mainly
operate in large cities and in certain countries. For example, Uber primarily
operates in big cities in 80 countries (Uber.com, 2018). But sharing is distinct,
ancient, fundamental consumer behaviour (Belk, 2010) and analysing it through
dedicated platforms’ lens may limit the insight we get about the ride-sharing

practices.
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In the literature it has been identified that in certain countries social networking
platforms, like Facebook, are used for organising ride-sharing (Andersson et al.,
2013), but they have not been analysed. Analysing peers’ practices of ride-sharing
organised through Facebook can provide an additional insight in the sharing
economy. Affordance theory provides an appropriate lens because it claims that
“actor perceives an object in the environment in terms how it can be used and
not as a set of characteristics or features that are inherent to the object and
independent of the actor”(Gibson, 1977, 1979 in Volkoff and Strong, 2017).
Thus, the focus is to downplay the characteristics or features of the object (in
our case dedicated ride-sharing platform) and to focus what the actor could do
with the object (in our case general purpose social media platform i.e. Facebook)
(Bygstad et al., 2015). In sharing economy context this will mean focusing not on
the platforms’ features, but on the actions of the actors and their interpretation
of available technology through their goals for action (Leonardi, 2011). To date
there is no research about affordances in sharing economy. Thus, using
affordance theory as a lens can provide novel insight on how the sharing

economy is organised.

The purpose of this short paper is to explore how Facebook is used to organise
inter-city ride-sharing in a developing country. We present how affordance
theory can be used as a lens to achieve this and its appropriateness for theorising
the empirical findings by paying attention to “socio-technical” dimension of
affordances (Robey et al., 2013). To demonstrate this, we present our initial
research outcomes. The paper is structured as follows. First, we present the
theoretical context of sharing economy and platforms. This is followed, by
justification of affordance theory usage for this research. Then, we explicate the
research methodology and the empirical context where the research is
performed. Finally, we present our preliminary results and the avenues for further

research.
2 Sharing economy and digital platforms

Interest in what is and how the sharing economy is organised and realised is
rapidly growing among practitioners and academics (Barnes and Mattsson, 2016;
Schor and Fitzmaurice, 2015). This interest is fuelled by the impact and the
heterogeneity of sharing economy. The sharing economy, although emerging

field, impacts diverse aspects such as the practice on the economy (Zervas et al.,
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2017), pollution (M6hlmann, 2015), labour and employment (Codagnone and
Martens, 2016) etc. Furthermore, the sharing economy presents its self in
different forms, levels, approaches due to the heterogeneity in terms of subject
of exchange (Schor and Fitzmaurice, 2015), whether they are profit-or not-for
profit oriented (Schor and Fitzmaurice, 2015), variety of sectors involved
(Wosskow, 2014), business models (Cohen and Kietzmann, 2014; Constantiou
et al., 2017) and type of platforms used (Andersson et al., 2013).

Andersson and his colleagues (2013) distinguished four archetypes of peer-to-
peer sharing platforms based on object of sharing, timing and meeting
requirements: peer-to-peer file sharing, peer-to-peer trading, peet-to-peer-goods
sharing, and peer-to-peer service sharing platforms. According to them the peer-
to-peer service sharing is more complex than the others due to the need of
“highly coordinated arrangement of resources in a tightly defined timeframe” and
“ephemeral and interactive nature of the exchange” (Andersson et al., 2013, p.
3). Furthermore, there is a need the peer providers and consumers to agree on
pick-up and drop-off points, waiting time, music playing, smoking policy,
compensation, etc. (Teodorovi¢ and Orco, 2008). Thus, a need for specialised
peer-to-peer ride-sharing platform was created. The sharing economy start-ups
emerged to meet these challenges and provided digital platform and applications
to enable the ride-sharing (Cusumano, 2015). They operate using different

business models.

Cohen and Kietzmann (2014) analysed three shared mobility business models:
carsharing, bikesharing and ridesharing. In this paper we focus on ridesharing.
Ridesharing consists of carpooling, flexible carpooling, vanpooling and peer-to-
peer ridesharing (Chan and Shaheen, 2012). Although, historically, all these
models have been present for a long time, it is the development of the
technologies that fuelled the massiveness and globalisation of the commercial
peer-to-peer ridesharing model. The result is large number of intermediaries that
own specialised/dedicated digital platform and provide services that facilitate the
ridesharing like Uber, Lyft, Blablacar and other. These specialised/dedicated
platforms are in the focus of academic research on the sharing economy.
However, peer-to-peer ridesharing also exists outside these dedicated platforms.
For example, Andersson and his colleagues (2013) identified Skjutsgruppen, a
public Facebook group existing from 2007 with more than 50000 members that

supportts the organisation of peer-to-peer ridesharing in Sweden. In our country
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we have also identified more than ten public Facebook groups that facilitate the
organisation of inter-city ride sharing. As identified by Andersson and his
colleagues (2013) Facebook does not provide features that will enable ridesharing
and meet the challenges of peetr-to-peer ride sharing complexities. Thus, the
question is how is this possible? We try to answer this question through the
affordance theory. In the next section we provide the justification for using

affordance theory as a lens.
3 Affordances

Affordance theory provides a fresh look at the familiar topic of IS adoption and
adaptation (Volkoff and Strong, 2017). The main element in the affordance
theory is the affordance. An affordance is the potential for behaviours associated
with achieving an immediate concrete outcome and arising from the relation
between an object (e.g., an IT artefact) and a goal-oriented actor or actors
(Bygstad et al., 2015). Affordances have several characteristics: first, they are
relational; they are relations between the abilities of the human and features of
the object. Second, they are possibilities for action. Affordances exist even if they
are not realised or actualised. Third, atfordances are not only enabling, but also
constraining. Forth, the potential behaviour behaviours of an actor are goal
directed (Strong et al., 2014). However, the realisation of the affordances depends
on the presence of appropriate enabling, stimulating, and realising conditions
(Volkoff and Strong, 2013). It is the particular concatenation of different
affordance strands/mechanisms is what leads to the observed phenomenon
(Gambetta, 1998 through Volkoff and Strong, 2013). Furthermore, the
affordances can be multilevel. Leonardi (2013) differentiates between individual,
shared, and collective affordances. Thus, it is necessary to have more contextual
approach in the research. To achieve this, we will look on the empirical context

through the usage of affordance - actualisation (AA) lens.

Affordance - actualisation (AA) lens highlights the importance of theorising both
affordances and the actualisation process, and the context of both (Strong et al.,
2014). Actualisation process has been defined as “the actions taken by actors as
they take advantage of one or more affordances through their use of the
technology to achieve immediate concrete outcomes in support of organisational
goals” (Strong et al., 2014). AA lens provides a level of granularity that is specific
with respect to the technology while also providing some generality beyond
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individual case examples (Volkoff and Strong, 2013). Thus, it enables IS
researchers to build theoretically sound mid-range theories by focusing on
explaining, at a sufficiently detailed level, how and why outcomes occur (Burton-
Jones and Volkoff, 2017; Volkoff and Strong, 2017). Affordance theory as a lens
have been successfully used for research of IS adoption, adaptation and

organisational change (Volkoff and Strong, 2017) and generation of new theories
(Leonardi, 2011).

Using the affordances to think about the artefact/user relationship can be useful
for generating not only new socio-technical theories (Volkoff and Strong, 2017),
but also to create a contextualised theory for effective use (Burton-Jones and
Volkoftf, 2017). According to Burton-Jones and Volkoff (2017) effective use
refers to that type of use that helps users attain desired goals. The effective use
can be decomposed by identifying the “immediate concrete outcome”, a specific
expected outcome from actualisation useful for achieving the organisational goals
(Strong et al., 2014). This enables us to identify the affordance network i.e. a
linked set of more immediate concrete outcomes (Burton-Jones and Volkoff,
2017). To contextualise the theory means to “discover the specific affordance
network and specific actualisation most relevant in that setting” (Burton-Jones
and Volkoff, 2017). We use this approach to develop a context-specific theory
about organising ride sharing through Facebook in developing country. How we

performed this is presented in the next section.
4 Methods and data

To explore Facebook as non-dedicated ride sharing platform, we will use case
study research. The distinctive need for the case study comes from the need to
understand complex phenomena and to retain the holistic and meaningful
characteristics of this phenomena (Yin, 2009, p. 4). More specifically, the case
study has a distinctive advantage when questions of why or how are asked for
contemporary set of events over which the investigator has little or no control
(Yin, 2009, p. 13). As data collection techniques within the case study interviews

and observation techniques were used.

First, observation was performed to get insight into the way of operation of
Facebook as a ride-sharing platform. Facebook search engine was used to find a

pool of potential Facebook groups for analysis. We limited the search results to
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Groups only, excluding the pages or people using the search phrase “ridesharing
Skopje” (in local language). We identified 10 groups and further examined the
information sections of these groups. Based on the information about the
number of group members, we selected and focus our attention on two of them
i.e. (Facebook group: Veles-Skopje-Veles and Facebook group: Bitola-Skopje-
Bitola). Then, we requested to become members of these groups. As group
members we have access to all the posts, therefore, consent to analyse the posts
from administrator or group users was not required given that all the posts are
public and visible to all group members. We analysed the interactions on the Wall
section (where group members post messages and information) in the period of
February to December 2018. Posts were analysed in a way that the content was
categorized according to its source (i.e. who initiated the post - driver versus

passenger). Also, content was analysed for distinct themes and concepts.

Second, in order to analyse the process of communication after the posts have
been published on Facebook groups, we conducted semi-structured interviews
with 4 respondents. We had a list of predetermined questions that leaded the
interview, nonetheless, based on the answers of the interviewees additional
questions were asked during the interview process. Through in-depth interviews
we aimed to understand the experience of the individuals and the meaning they
make from using Facebook as a platform for organising ride sharing (Seidman,
2006) Interviews although identified as a separate research category are typically
part of other methodologies, such as case studies (Palvia et al., 2003). The four
respondents were users of the analysed Facebook’s groups for ridesharing. One
has participated only in the role of car driver, two only in the role of passengers
and one had a dual role of trip organiser and passenger. One individual is
employed and three were students. The interviews were performed within the
premises of our Faculty and both of the researchers were present on each
interview. Interviews were not voice recorded because the interviewees were
reluctant to participate in tape recorded face-to-face interviews. Thus, one of the
researchers took extensive notes during each interview. Before starting the
interview, the researchers introduced themselves, explained the purpose of the
interview, stressing the confidentiality issue, options to withdraw, and explained
the use and scope of the results. Preliminary questions were based on previously
designed interview guide focused on asking participants about their perceptions
and experiences with ridesharing. This interview guide allowed the researcher

freedom with follow-up questions. All the preliminary questions were divided in
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five groups: what, where, how, why and other questions. Each interview lasted
approximately 90 minutes.

As a result of the Facebook groups Wall post analysis, three primary themes
emerged: Themel; Making ridesharing offer by the drivers, Theme 2: Making car
seat request by the passengers and Theme 3: Other information (shared by both
drivers and passengers). From the analysis of all posts that belong to Theme 1,
we concluded that the intent of the posts is dominantly information giving with
differences in type of information provided. For example, users may express an
offer providing minimum information about the destination and time of
departure such as “Free place to City X around 10:00 (Friday)” or additional
information (specific destination point and pick-up location, phone number and
name of the driver) such as “Free seat to city X Place Y pick-up from location Z
between 13:00 and 13.15 (Friday) [phone number| [driver name]. The posts
within the second theme “Making car request” are generally in form of questions
in which limited information are given (destination point and departure time)
such as “For city X somebody going now?” or in form of statements where
information about the phone number of the passenger and/or passenger name
are provided such as “I need 2 seats to Place Y after 14:00 [phone numbert]
[passenger name]” or about the exact desired destination/drop-off point such as
“I need a seat to City X tomorrow [date] Departure at [time| from Place Z,
Destination: Suburb A spot B [phone number]| [driver name]). The third theme
refers to other traveling route information shared by both drivers and passengers

such as “Be careful, rockfalls on the road” or “Radar control at spot X”.

Since comments are rare to the published posts, in order to reveal the whole

process of communication we conducted interviews with 4 respondents.

For each interview the notes were read and through coding we aimed to identify

a pattern that could be used as a base for theorizing (Charmaz, 2000).
5 Preliminary results

The desired goal of the Facebook group’s participants is “to arrive at point B at
time X”. To achieve this the participants, use an affordance network consisting
of affordances resulting from the relations between Facebook, mobile phones

and the participants as goal-oriented actors. Each identified affordance is named
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as a gerund associated with the actions that would be taken to actualise that
affordance (Strong et al., 2014). In Table 1 we present the affordances and the

immediate concrete outcomes.

Table 1: Affordances and Immediate Concrete Outcome.

Affordance Immediate concrete outcome

Making car offer/car request | Need for ride-sharing published. Relevant

for ride-sharing information presented.

Evaluating peer that made The person behind the offer/request
offer/request for ride sharing | identified.

Bidding ff t
.ng, on a.n offer/reques Relevant information presented.
for ride-sharing

Matching values of variables The best available ride-sharing
between offer/request and a combination determined. Achieved
bid. agreement between peers.

Atranging pick-up place Determined point on ride-sharing path.

Determined ride-sharing path.

The elements that gave rise to these affordances can be identified through the
Facebook features (software object), mobile phones characteristics (hardware
object) and characteristics of the participants (actors). They are presented in
Table 2.

Table 2: Elements giving rise to affordances

Facebook Mobile phones Characteristics of the
features characteristics participants

- Publish posts in a | - smart telephone able | - Individuals have the skills
group - Send and | to browse internet or to use facebook on mobile
receive messages install apps - Ability to | phones - Individuals know
through messenger | access to wireless the geographical area

- Add Photos internet from/to where they travel

The links among the affordances and outcomes by explicating the goal-directed
actions of the participants are presented below. This is the base for creating the

affordances network and identifying the emerging dimensions of effective use.


applewebdata://797777EF-AF7B-4DB7-89EC-EB920B032DF5/#tbl:affordanceOutcomes
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The starting point for using Facebook as a platform for organising ride-sharing
is publishing a post in the group. From the posts analysis we concluded that the
posts at minimum contain e information about the destination place and

departure time. However, there are also more informative posts

From the interviews we identified that when a phone number is provided, the
communication continues over telephone, otherwise the communication is done
through Facebook messenger. One of the interviewees identified that before
engaging in the bidding process it visits the Facebook profile of the person who
made the ridesharing offer/request and sees the pictures to identify who is
making the offer/request. “You can see from the pictures what kind of a person
it is, normal or...” female respondent. The other interviewees do not do this.
Through Facebook messenger or telephone, the peers bid for the car
offer/request. This is usually done fast, and additional information is provided
about the pick-up place. This is where the usage of Facebook, as a platform for
organising ride-sharing, stops.

By reflecting of what we observe in the Facebook groups and interview
information we preliminary found that key dimensions for effective use of
affordances are sufficient, trust and multiple exit points. Sufficient means that
the information provided are adequate in quality and quantity for the actors’
needs. The participant can have different extend to which they provide
information in the post for car offer/ car request. Furthermore, Facebook post
features are not constraining the number of words or type of information you
add, but again participants publish information that is sufficient for the other
participants to make a decision to bid or not to bid for the ride-sharing. Trust is
the strong believe in the reliability of the group. We could see a community trust
that what is published in the posts or shared through the messenger will be
realised. During the interview’s interviewees had hard time to identify when
something which was agreed was not delivered. Finally, multiple exit points mean
that you can leave Facebook at different points and continue the organisation of
the ride-sharing through mobile conversations. For example, first exit point
could be if the post contains the mobile phone, the second is if you’re not
satisfied with the profile of the person behind the offer/request and third when

the mobile phone’s number is exchanged through messenger.
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What we identified that is not done through Facebook, at this stage of analysis,
is: 1) arranging the price for the trip. In none of the post there is information
about the price. The price is socially constructed, no one knows when, but
"“everybody knows it so you do not need to share it”. ii) Facebook is not
involved in the transfer of money. This is done on site, in cash at the drop-off
point. iii) There is no review of the drivers and the passengers. The features like
“Like” are only sporadically used and mainly to promote the post, but not to
review the driver or passengers after the ride-sharing. Some incidents are

discussed in the group, but this is also very sporadically.
6 Discussion

This research-in-progress paper explores the practice of ride-sharing that is
realised through Facebook although Facebook is general social media platform
lacking features for organising ride-sharing. We think that this is a non-usual case
and as such it can help us to better understand the mechanisms behind the
sharing economy where there are non-dedicated platforms. On a theoretical
aspect, we make contribution by demonstrating the usability of the affordance
theory for developing context-based theories of effective use (Burton-Jones and
Volkoff, 2017) and the benefits of using affordance-actualisation lens (Strong et
al., 2014). Finally, we demonstrate that the affordance theory can be also used in

a community setting with no dedicated platform.

To improve and validate the results we will continue the interviews and increase
the number of interviewees. We will extend to nethnographic research and will
become participants in the ride-sharing. During the preliminary research we have
identified that one of the groups is most active and we will focus our research on
it.
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1 Introduction

The global nature of business has increased the importance of students’
international experience during their studies at the university (Guillotin, 2018).
Even though students, most often, have the option to study part of their
education abroad, this is not possible for all students. However, the proliferation
of interactive technologies now allows for international virtual collaboration.
This paper gives insights and from a project with the aim to give students
international experience without going on exchange studies. The projects were
designed to investigate the possibility of increasing students’ motivation to take
responsibility for the learning process by creating “real” situations (DuHadway
& Dreyfus, 2017), in this case including international co-creation expetience

without having to travel abroad.

Over the past 5 years, there has been an increasing number of on online
collaborative tools introduced into the business environment with a range of
specialty functions such as file sharing, video conferencing, and communication.
Products such as Slack; Yammer; Dropbox; Google drive; Skype and Zoom have
become commonplace. There has also been a spill over from personal social
media into the business realm with social platforms, such as WhatsApp, WeChat,
Facebook Messenger, LinkedIn and Viber now becoming commonplace. The
use of online virtual collaborative technology has become central to current
business practices especially in Australia due to its physical isolation. While most
students are familiar with the array of social media channels for personal
interactions, they are less skilled in using online collaborative tools in a
professional business setting. Online collaborative tools are now used in the
workplace to interacting with colleagues; crowdsource ideas; create innovative

marketing content; and engage potential customers (De-Marcos et al., 2016).

In order to improve students’ skills a professional and international context the
students participated in an international online collaboration through digital
platforms to provide students with a globally relevant and transformative social
learning experience (Cela, Sicilia, & Sanchez, 2015). The project was devised to
exposed students to the business practices of collaboration, co-creation and
crowdsourcing to improve their career readiness. Involving students in an
international collaboration was designed to increase students’ exposure for

different cultures and business practices by working with students from another
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country. It was also structured to improve students technical skills in the use of
online collaborative tools in a business setting, which it was hoped, would
develop their employability through the co-creation of a product and digital
marketing content for an international audience. Furthermore, in one of the
collaborative projects describes below, the students also were exposed to

interdisciplinary collaboration.
2 Collaborative Project 1: Umea University - ECU collaboration

A collaborative curriculum was developed combining a Marketing unit (Current
Issues in Marketing) at Edith Cowan University (ECU) and an engineering unit
(Prototyping for Mobile Applications) at Umed University. The project
incorporated a number of steps that interwove between the two units, with
information being exchanged over the semester. As the semesters between the
two Universities did not coincide, the ECU students commenced work on the

project four weeks before the Umea students.

The challenge in the design of this collaborative curriculum was that the students
must be able to finish their unit in case of collaborative problems. Hence, there
was no total dependence between the two units and the lecturers used ad hoc
flexibility over the course of the collaboration. It was also decided not to give the
students all information about the project at the start of the units but rather on a

need-to-know basis.

Collaboration process entailed the ECU students forming teams and created an
online public blogs containing information drawn from academic and industry
literature relating areas of marketing innovation such as smart home technology,
connected devices, online media, gamification and environmental sustainability.
The blog post formed part the ECU students’ assessment for the unit. Then the
students at Umed University students reviewed the blog posts as part of their
preliminary research for which they developed their Mobile apps. ECU and
Umed University students used Slack to exchange information and ideas about
the app that are being prototyped by the Umed University students. Umed
University students created a video about their proposed apps in English and
posted it on Slack for the ECU students. Using information supplied by the
Umed University students the ECU students develop an informational marketing
video around one of the app prototype they select from those present by the
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students from Umea University in Sweden. These presentations form part of the
Umea University students’ assessment and was marked by the teaching staff at
Umea University. The ECU students created marketing collateral including a
product Facebook page, promotional video and linked back to their and a post
on their blog announcing the launch the product. These marketing material
formed part the ECU students’ assessment for the unit and their processional
porttfolio.

2.1 Assessment of the collaborative project

The student review of the project showed that they liked the idea of the project
but a more structured approach would be beneficial. Students on both sides of
dyad often struggled with the unknowns, as they were reliant on students half a
world away. However, from the communication platform it could be observed
that the students exhibited skills in finding solutions and workarounds to

complete their assessments.
Experiences and learnings from the project include:

1. The need to explicitly explain how all parts of project is going to work
and how the students execute their role,

2. Supervise a formal introduction of the students in each location so all
students have the same knowledge about each other,

3. Provide real-time opportunities by setting Swedish lectures in the
morning and Australia lectures in the afternoon, and

4. Set joint deadlines between the two units and make clear the

consequences of failing to meet deadlines.

Challenges during the collaborative project included, stilted exchanges on issues
due to time differences, differing understandings of cultural priorities and
aligning the timing of assessment of the units’ requirements. However, benefits
to the students included, experience to give and receive feedback, experiencing a
new business culture and technologies, development of online media skills and
having to solve real world problems. For the Australian students an added benefit
was the visit to Perth of one of the Swedish teachers, which supplement their
online experience. This may have contributed to a greater positivity toward the

project reflected in their unit evaluation.
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3 Collaborative Project 2: ECU-University of Rijeka Collaboration

As part of the implementation of new marketing unit called Social Media
Marketing at ECU in 2018, a collaborative teaching project was established with
the University of Rijeka, Croatia, related to Faculty of Economics and Business

and the course Business to Business Marketing.

To assist with the local and international collaboration the “Social Studio Digital
Hub” Facebook page was established to facilitate information and cultural
exchange. The ECU students wrote marketing blogs about the Kvarner Region
of Croatia, in which the University of Rijeka is located. Some of the ECU
students posted their blogs on the Social Studio Digital Hub Facebook page,
where some ECU and University of Rijeka students have commented on the
content of the blogs.

It was originally intended that the University of Rijeka students would also view
and comment on the ECU students’ posts on the Facebook page however once
again the students required a an assessment to motivate them to comment on the
ECU blogs. To facilitate feedback on the ECU blogs, the University of Rijeka
students participated in a workshop where they reviewed over 50 ECU blogs. As
part of the process the University of Rijeka students developed a rating system
for marketing blogs, which they applied to the ECU blogs. Rating criteria focused
on blog appearance, information provided and perceived effort authors put in
creating content. The main feedback was related to the poor user design of the
blogs and lack of detailed information on the blogs.

In their second assessment in the Social Media Marketing unit, the ECU students
had to create a social media marketing plan for a company from the Kvarner
region. As part of this assessment, the ECU students need to read and
incorporate all relevant feedback from the University of Rijeka students.
Through SalesForce, ECU students viewed the marketing analytics on their posts
and improve their campaigns, thus having a 360-degree view of digital marketing.
The marketing insights gained from SalesForce enabled the students to create a
more targeted and measurable social media marketing plan for a company on
which the students had selected. This online collaboration exposes the ECU
students to feedback from peers half a world away. It also designed to illustrate
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the complexity of online and international interactions, which are part of the

globalized economy in which our students will work.

The outcomes of this project include providing students with the opportunity to
develop digital marketing skills that will make them more competitive in the
industry as they graduate. Additionally, the online collaboration exposed the
ECU students to feedback from peers from another country and illustrates the
complexity of online and international interactions that are part of the globalized
economy. Most of the ECU students were very engaged in the project and
enjoyed having feedback form peers form another country and the opportunity
to take on the persona of a travel blogger. However, some of the ECU students
questioned why they had to focus on an international location rather than a

domestic market.
3.1 Assessment of the collaborative project

The University of Rijeka students evaluate their collaborative experience as
moderately satisfied. But they are willing to participate in similar collaborative
project again due to exposure to different cultures, communicating with students
from another university as well as this activity was for them fun and refreshing
in their curriculum. This activity was rated as interesting and exchange of
information between different countries as well as because of being exposed to
innovative way of teaching. They pointed out “the university should always come

up with new projects and make things different than usual”.

Benefits from this collaborative project from the students’ perspective include
internationalizing their learning experience, improving their English language
skills, being involved in new way of teaching, communicating with other students
and teamwork. They also pointed out that “it was cool to see that your student
get tasks that are really based on practical work and not just theoretical”. One
student pointed out as positive that at the end they got the chance to meet one
of the professors from ECU.

Most of the University of students did not perceived this collaboration to be
frustrating. But some students pointed out “language barriers” that made
him/her slightly frustrated about collaborative project. Still, they proposed some

interesting improvements like video calls, more feedback, interpersonal
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communication between students or making it more complex task with aim to
learn more. Some, elements that they suggested were planned but due to time
zone difference they were demanding to actually implement them. Video
reflection from an ECU professor was included in class lectures but one students
pointed out that video should have been of higher quality and that sound was
not quite understandable. All students pointed out that task was clear,
understandable and could really evaluate effort that ECU students invested in

creating Kvarner region blogs.
Experience and learnings from the collaborative project include:

1. Activity is perceived as interesting, fun and new perspective in teaching

2. Innovative approaches that include new ways of teaching and/or
international collaboration are welcomed

3. More feedback is needed and students would appreciate more contacts
with ECU students either video communication or through more
extensive collaboration with ECU students

4. Have to think how to solve time difference to have more personal

communication between students in classes.

Outcomes from this collaborative project included students’ benefits like more
international exposute, more exposure to different culture and improved
language skills. Criteria they developed to evaluate blogs helped them to
consistently evaluate more than 50 different blogs about Kvarner region that
ECU students wrote. At the end students were satisfied with this project and
would participate again in a similar project with more real-time collaboration
between the students.

4 Conclusion

Analyzing the project among teachers involved, revealed some challenges,
however all teachers consider that this type of international collaborative
curriculum can benefit the students (cf. Chang & Lee, 2013). Challenges during
the collaborative project included, stilted exchanges on issues due to time
differences, differing understandings of cultural priorities and aligning the timing
of assessment of the units’ requirements. However, benefits to the students

included, experience to give and receive feedback, experiencing a new business
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culture and technologies, development of online media skills and having to solve
real world problems. To further strengthen the collaboration between the
teachers in the collaborative project between Umea University and ECU, a face-
to-face meeting and collaboration was also arranged in Perth in addition to the
virtual collaboration (cf. Lin, Hu, Hu & Liu, 2016). This was also an added benefit
for the Australian students since the last feedback could be given on site. This
may have contributed to a greater positivity toward the project reflected in their
unit evaluation. For the students from University of Rijeka, a visit from one of

the ECU teachers was perceived as added benefit.

Universities that focus on collaboration (Srikanthan & Dalrymple, 2002) and
internationalization, solving real-life problems like case studies (Damnjanovic &
Novcic, 2011) is positively influencing perceived quality from student
perspective. This could influence not just future enrolment of students but also
perception of the University’s quality among other stakeholders, such as the
industry. Hence, implementing collaborative real-life projects in teaching process
influences not just students’ curriculum but also marketing environment as well
and consequently helps universities to acquire a better position in the educational

landscape.

This project is ongoing and during spring 2019, the Umed University-ECU
collaboration will have a second try with another collaboration between an
engineering unit in Sweden and a marketing unit in Australia. The overall aim
during this project is further refine the process and find better touch points
between the students that provides both short-term value (perceived by the
students within the timespan of the unit) and long-term value (perceived by the
students in their future profession) for the two different student groups. Also,
for assessing collaboration project in future the same evaluation criteria will be

applied in Australia, Sweden and Croatia.
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1 Introduction

The exchange of data along the supply chain can be viewed as one of the key
characteristics of advanced manufacturing concepts, e.g. industry 4.0
(Kagermann, 2015). Intelligent products produced in shorter life cycles,
increasing cost and quality pressures from global supply chains and increasingly
complex regulatory requirements are major drivers for this trend (Kache &
Seuring, 2017). Additionally, inexpensive sensors enable companies to collect
more and more data about even more diverse aspects of their production lines
and affordable cloud-based services to store or compute these data. This
however leads to big data sets which cannot be processed by human experts
anymore. For this purpose, data analytics promise huge advantages. However,
the exchange of data across organizational boundaries bears also the risks of
being in the focus of cyber-attacks (Stjepandié, Liese & Trappey, 2015) or the
risks of losing competitive knowledge or of revealing business insights to other
companies or even to competitors (Ilvonen et al., 2018). Both threats (1) to be a
possible target of a cyber-attack and (2) not to know which business insights or
critical knowledge an external part can derive from shared data are major

concerns of organizations in general (North et al., 2019).

To allow digital innovations by fostering digitization, companies have to balance
the benefits expected from digitization and the risks may arising from those
technologies (Thalmann & Ilvonen, 2018). As manufacturing data is the core of
manufacturing companies’ competitive advantage, security systems need to be
developed to prevent unauthorized access to data and thus to reduce the risk of
digitization (Thoben, Stefan, & Wuest, 2017). The challenge in this regard is, that
data comes from different types of Internet of Things (IOT) devices and sensors
and all of these devices need to be connected but often they are not designed
with security in mind. As a result of this situation, the connection between these

heterogeneous systems is often vulnerable, especially in a cross-plant scenatio.

In the work of (Priller et al., 2014) migration of the existing industrial devices
into the world of Smart Services was discussed and initial guide was developed
for establishing efficient and secure interaction between different production
subsystems. (Maritsch et al., 2015) show the superiority of MQTT over other
protocols for the secure device connection in the context of smart factories. In
the work of (Lesjak et al., 2015) a connection between devices on the field and
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the message broker was discussed. After it was shown how to securely connect
and authenticate devices, an approach for data encryption on a single device was
proposed in (Lesjak et al., 2016). (Maritsch et al., 2016) propose different message
broker architectures. However, neither of them can be applied in our use case
for various reasons (existing data transmission mechanisms in place, customer
owns the data storage, etc.). Hence, we want to investigate how a system
architecture can look like enabling easy integration into an already running shop

floor.
2 Methodology

In our research we are following a Design Science Research Methodology
(Hevner et al., 2004) (Clarke, 2017) (K. Peffers et al., 2007). In the relevance cycle
we have identified the challenge of securing the data transmission within the
Industry 4.0 use-case. Specifically, we investigated the case of the Smart Factory
Vienna and first identified the security requirements. In our design cycle, we
defined the requirements and the objectives of the new solution in the Use-Case
section of this paper. In our rigor cycle, we researched the literature for existing

solutions and approaches suitable for our identified design problem.

The current architectural solutions did not satisfy the requirements and
objectives of the current use-case. Hence, we designed and developed a new
architectural solution for the secure data transfer that is described in detail in The
Proposed Solution section. This solution is then demonstrated in the “Pilotfabrik

Industrie 4.0 and will be evaluated in the future work.
3 Use-Case

The “Pilotfabrik Industrie 4.0” in Vienna is a demonstrator plant that also
produces parts for customers. Artefacts to exemplify production in the context

of this paper are:

e  EMCO MaxxTurn 45 lathe, integrated OPCUA server.
e ABB IRB 2600 industrial robot, ABB specific interface.
e Neobotics AGV, proprietary REST interface.
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e Ul to enter part measurements running on a Raspberry Pl 3B+,
proprietary REST interface.

e Inateck QR Code Scanner connected to a Raspberry P1 3B+, proprietary
REST interface.

Figure 1

Artefacts consist of hardware and software that either produces data streams, or
can be polled for data points. Each Artefact is wrapped by an adapter that pushes
the data stream to an Extensible Messaging and Presence Protocol (XMPP)
server, where it is available for consumption. The individual artefacts are
independent, they do not know anything of each other. All logic how the
machines interact are handled by a cloud based cell orchestration solution, in this
case by centurio.work (Pauker, 2018). Centurio.work instantiates and executes
process models, in order to (1) produce a specific part, (2) collect data from all
participated artefacts during production, and (3) ensure that all artefacts work
correctly together during production. On the left-hand side an example process
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is depicted. In the example process an operator scans a QR code, which results
in the production of a batch of products, which are loaded on to a tray on top of
an AGV. The AGV the delivers the batch of parts to the operator which can

measure the compliance with tolerances, and separate good from bad parts.

The network inside the Pilotfabrik is in a demilitarized zone (DMZ) and deemed

problematic, as many parties share same network / have access to network ports.
Based on this setting the following requirements can been elicited:

e Low Latency / high performance: the collected data is used to
coordinate Machines, and to show real-time data about the production.
The machines produce up to 2 MiB per second.

e Tamperproof Data Flow: the customers demand a detailed protocol
about production for long-time warranty issues. Furthermore, tampering
with data could lead to potentially fatal decisions for the interaction
between the machines.

e Quality of service has to be ensured.

e Identity spoofing / man in the middle attacks should be prohibited by

introducing transport layer security, and end-to-end encryption.

All the machines are configured so that the above-mentioned wrapper is the only
means of accessing the machine. The wrapper is thus necessary to (1) deny access

to potentially insecure resources, (2) deal with no-routable protocols.
4 The Proposed Solution

In this section we describe our proposed architecture of our approach and how
it satisfies the requirements defined in the use case. In the following text our
approach is described in a single tenant context. However, multi-tenant
application is possible with minimal extensions to the proposed architecture.

Overview of the architecture of our approach is shown in the figure 2.
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Figure 2 Architecture of the proposed approach

To satisfy the requirements defined in the use case we developed a secure data
transmission infrastructure based on Message Queuing Telemetry Transport
MQTT). MQTT is providing a lightweight publish/subsctibe message transport
(Lampkin et al., 2012). We base our work on top of solutions proposed in (Lesjak
et al., 2016), (Maritsch et al., 2016), (Priller et al., 2014) and (Lesjak et al., 2015).
Selection of this technology reflected on other elements of the proposed
architecture. Aside from the selection of MQTT as a base communication
technology, architecture was designed around non-intrusiveness and ease of
integration into the currently running system. In this sense customer sends and
receives the data in non-encrypted, plain text form and message encryption,
message decryption, message integrity, client authorization and other security
tasks are handled by the subsystems of the secure data transmission architecture.

Data exchange is secured in two layers.

In the first layer data is secured using Transport Layer Security (TLS). This
protocol provides data encryption, data integrity checks and client authentication
on the transport layer. Client authentication is required whenever one of the
clients initiates a connection to the message broker. Using this mechanism, we
make sure that the subsystems on both endpoints are authenticated and only
selected subsystems can send or receive the data. However, this layer only secures
single connections, as single connections are secured, by using only TLS data is
decrypted when received by the broker and encrypted again when establishing
the connection with the subscriber. To prevent from data being exposed in the
scenario of the broker being compromised we introduce second security layer to

the architecture.
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Second security layer in the proposed approach is end-to-end encryption. In this
layer devices that publish the data have predefined set of recipients and their
public keys which they use to encrypt the data and create a so-called envelope.
For each of the recipients, data is encrypted with their public key and upon
receiving the data they can decrypt it using their private key. This approach
creates a treasonable overhead that is a result of the multiplication of the
encrypted data. Multiplication of data is happening because the encrypted
message is created for each of the recipients defined on the side of the devices
that publish the data. In our use case this overhead is avoided by using only one
recipient that is the processing backend.

Our approach consists of several subsystems and in the following subsections

these subsystems ate described.
4.1 Message Broker

Message broker is a central component of our approach. Based on (Maritsch et
al., 2016), we propose a new broker architecture making the integration as non-
intrusive as possible and to leverage the advantages of the currently implemented
infrastructure. The hybrid architecture uses one main message broker that
contains a root Certificate Authority and two message brokers on the sending
and the receiving end of the data transmission pipeline. Devices on the sending
and receiving end of the architecture are located onsite in the DMZ. Message
broker has two roles. On the one hand it mediates communication between
MQTT clients (Lampkin et al., 2012) and is responsible for receiving messages,
filtering and sending messages to the clients that are subscribed to them. On the
other hand, within the infrastructure that message broker is running on, a Public
Key Infrastructure (PKI) is created and it contains a root Certificate Authority.
Root Certificate Authority signs all other generated certificates for each of the
devices and clients in the data transmission pipeline. This results in a secure and
trusting architecture where all of the clients must be authenticated by the
certificate signed by the root Certificate Authority. If the client is not

authenticated the connection to the message broker cannot be established.

With these mechanisms in place this approach allows only predefined clients to
connect to the message broker and only predefined message receivers to decrypt
the data. To make the integration efforts low no topics were defined in the

message broker.
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42  MQTT Clients

In our approach MQTT Clients represent subsystems that are in charge
of sending the data (publishers) and receiving the data (subscribers). Both are
single-board computers that have enough processing power for the tasks of

encryption and decryption and running a Linux distribution.

For the devices that are sending the data we use a concept called Mediator (Priller
et al., 2014). A Mediator is a gateway device that provides a modular extension
to existing machines. It includes necessary computation and communication
resources and can be connected with the machines via several interfaces. Usage
of the Mediator addresses the legacy aspect of the machines by extending their
functionality by enabling them to connect to the internet and encrypting the data.
It also addresses the transparency aspect by enabling the customers to filter the
data and select what do they want to transmit. Mediator device aggregates the
production data produced by the machine, encrypts it, establishes the connection

with the message broker and sends the aggregated data to the message broker.
5 Conclusion and outlook

Within this design science project we tackled the challenge of securing the data
transfer in an Industry 4.0 use-case. We have developed an design artefact that
satisfies the identified requirements. In our use case four requirements were
defined: (1) low latency and high performance, (2) tamperproof data flow, (3)
quality of service, (4) prevention of identity spoofing and man in the middle
attacks. First requirement, (1) low latency and high performance, is addressed in
related work (Lesjak et al., 2016) and proposed architecture and mediator devices
provide reasonable and acceptable overhead. Second requirement, (2)
tamperproof data flow, is addressed from several aspects. One aspect is TLS
encryption and client authentication which ensures that only defined clients
publish and subscribe to messages. Furthermore, end-to-end encryption ensures
that data is transferred in the original state and no changes can be made to it
without detection. Finally, mediator devices are connected to the machines via
non-routable protocols and in the case of this devices being compromised,
attacker is not able to penetrate the network. Requirement (3) quality of service
is addressed by-design as a part of the MQTT protocol. Last requirement, (4)
prevention of identity spoofing and man in the middle attack is addressed with
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the usage of TLS and client authentication and end-to-end encryption. Client
authentication enables connection establishment to only those clients that have
certificates signed by the root Certificate Authority. TLS on the other hand
secures the connection to the message broker and from the message broker and
encrypting and enveloping the data from sending end to the receiving end

ensures that only receiving client can decrypt the data.

In future work we want to evaluate and benchmark the architecture in the pilot
factory “Pilotfabrik Industrie 4.0”, starting in June 2019. The system evaluation
will be based on measuring the impact of securing the data transmission
infrastructure compared to the insecure data transmission. Especially impact on

the data velocity, volume and latency.
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1 Introduction

The volume and variety of data have grown rapidly in recent decades and tools
and methods have been developed accordingly.(Gandomi & Haider, 2015;
Larson & Chang, 2016; Sirin & Karacan, 2017) Today we are faced with an
overwhelming zoo of tools and methods to utilize the potential of data.
Numerous articles have been published in scientific journals explaining and
discussing terms, technologies and applications.(Buchkremer, 2015; Davenport
& Patil, 2012; Gampfer, Jurgens, Miiller, & Buchkremer, 2018; Hayashi, 1998)
Today you can find various different visualizations, naming different topics and
showing their development and relationship. It is noticeable that the
representations differ greatly and that there does not seem to be a uniform
definition. Rather, different topics mix, which are differently pronounced
depending on the context and focus of the author or the paper.(Chee et al., 2009;
Provost & Fawcett, 2013)

Besides this overwhelming technological side, many institutions seem to be
unable to adopt the new technologies and implement it permanently in their daily
business. Many authors indicate the benefits, but it seems to be challenging, to
integrate new technologies in existing organizations.(I. J. Chen & Popovich,
2003; Ngai, Xiu, & Chau, 2009a; Phan & Vogel, 2010) This leads to the
hypothesis, that the integration of technology is not sufficient to develop to a

data centric organization.

Reviewing the recent changes in the recent decades, the technological landscape
of data analytics has changed radically. Organizations doesn’t seem to be able to

adopt this technologies in their information management concepts.

In my PhD thesis, I want to develop an integration concept for data science

architectures in current and future business information management concepts.
2 Problem definition

The development of Data Science has been an immense evolutionary step within
the recent years. It brought a zoo of tools and services, offering and mixing
applications and services and indicating new inventions with new names and

terms. Today we face Big Data, Cognitive Services, Artificial Intelligence,
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Advanced Analytics and Deep Learning Systems without being able to name the
differences.(Bhardwaj & Singh, 2017; Larson & Chang, 2016; Lavalle, Lesser,
Shockley, Hopkins, & Kruschwitz, 2011; Sirin & Karacan, 2017) Besides this
brand names and commercial definitions of technologies and setvices, people
don’t have a proper understanding about the scientific development of the recent

years.

Without a proper understanding the integration into current and future
organizations and business information management concepts will not be easy

or even possible.

My PhD thesis therefore is divided into THREE empirical parts, each
contributing to the respective topic to a certain extend. The first aspect is the
Data Science discipline. Several different definitions can be found and all of them
differ to a certain extend. Most mix different disciplines and bring in new or
combined terms often motivated by companies bringing up a unique name like a
trademark. This leads to misleading information, confusions and issues naming
and identifying the scope and focus of this discipline. There as several review
papers, providing a limited view on a certain discipline, but all of them only
handle a few papers and a limited point in time. In order to obtain a clear picture
of the scope, the derivation and the future orientation of this field of research, a
comprehensive literature research is carried out in the first empirical part
including all available literature. The aim of this literature research is to obtain a
conclusive picture of the origins, current situation and future orientation of this
field of research, so that in the further course of this work a link with the field of
information management can be demonstrated. This holistic and general review
on literature has not been provided ever and summarizes all available papers on

a high level.

The second empirical part focusses on the Information Management Concepts.
Many companies find it difficult to make information in their internal structures
accessible in such a way that all employees who need and are likely to use
information can do so. Many projects and processes are already limited in their
beginnings and can therefore only achieve a limited result or deliver it later than
would be desirable and possible. In the second empirical part of this paper we
will examine to what extent information management is considered in research

and whether scientific findings correctly address the problems in companies. In
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a comparative analysis, it is determined to what extent the topics of the scientific
publications differ from those discussed in the business community or business
associations. This is to support the fact that the research is able to examine actual
problem definitions and to supply with appropriate solutions. Such comparative
literature searches could not be found at present and represent an extension of

the scientific knowledge on this level.

In the third part of this thesis, it will be examined to what extent there are already
process models according to which data analysis processes can be carried out in
a structured manner. It is questionable which models already exist, which
strengths and weaknesses they have and whether they are actually applied. If
certain models are preferred to others, this indicates a good problem-solving
competence of the corresponding model. It is possible, however, that no known
model will be used in reality. Then it would be important to understand whether
it is due to the lack of knowledge of the users or to shortcomings in the models.
If there is no model that can be successfully applied, a new model might have to
be developed to meet the requirements of the users and to implement the
methods coherently and sustainably. This analysis is only partially carried out by
a literature analysis. The focus is on a survey addressed to project managers who
already have experience in managing data analysis projects. This contribution will
help researchers to identify the problems that arise in practical use. Depending
on the findings of this empirical chapter, a proposal will also be developed that
could solve the identified problems. The evaluation of such an adapted method

could be done in further research.

The overall result of this work is expected to be a concept that addresses and
solves the current and future problems of information management in an
appropriate data science infrastructure. For this purpose, adapted process models
will be developed, if necessary, with which researchers and users will be able to
use analysis methods better and more reliably in the future. This contribution is

also an important gain for the scientific community and industrial users.
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3 Methodology
Various scientific methods are used to address the various problems.

In order to describe the origin of the term data science, a classical literature
analysis is first carried out, which is primarily based on review papers, since these
already focus on the historical development and linkage with other subject areas.
Subsequently, a systemic literature search is carried out. This is realized with the
support of modern data analysis methods, as the expected amount of several
thousand scientific publications cannot be efficiently read and evaluated
manually. Methodically, this chapter therefore focuses on manual and systemic
literature research. To this end, it draws on methods that have been developed,
evaluated and published as a by-product of this work. The STIRL method, which

describes a complex analysis of texts and documents, should be mentioned here.

In order to define the scientific scope of the topic Information Management, a
comparative literature search is carried out. This is only partly based on the
methods discussed in the previous topic area. The focus here is on the
comparison of topic development in scientific research and practical application.
The main topics in the real application are extracted from publications of the

industry associations. The main aim is to identify different topics.

In the third part, the analysis of the procedure models, the focus is on the survey
of experts in the form of a survey after an introductory literature search. This
survey is aimed at project managers who already have experience in the field of
data analysis projects. The identification of these experts is problematic as there

are currently only limited numbers of experts.
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The structure of this research work was visualized in the following diagram to

further illustrate it table 1:

Table 6: Structure of the PhD Thesis

Chapter

Topic

Introduction

2. UNDERSTANDING DATA SCIENCE DISCIPLINE
2.1 Historic development of Data Science
2.2 A systematic literature on 20 years of scientific literature
2.3 Reporting the Review
2.4 Focus Changes of Data Science related topic within the recent
20 years
2.5 Future Development of Data Science Disciplines

3. INFORMATION MANAGEMENT
3.1 Understanding Information Management in
scientific literature and business context
3.2 Evaluation of gaps in research and application of information
management
3.3 Development of a future outlook to information management

4. DATA SCIENCE PROCESS MODELS
4.1 Overview about current Data Science Process Models
4.2 Evaluation of the potentials and challenges
of Data Science Process Models
4.3 Results and Discussion
4.4. Summary and identification of gaps

5. INTEGRATION OF DATA SCIENCE
ARCHITECTURE IN CURRENT AND FUTURE
INFORMATION MANAGEMENT CONCEPTS
5.1 Summary of gaps in former disciplines
5.2 Approach to fill the gaps
5.3 Results and Discussion
4.4. Summary and identification of gaps

Conclusion and outlook
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4 Preliminary/Expected results

To understand the Data Science discipline, the systematic literature review was
performed, analyzing ~50.000 documents. The first result is a map of the terms
and categories, which came up and developed over time. Founded on a classical
literature review, the core topics could be identified, which formed the basis for

creating the document set — the corpus.

The terms were ordered as a tree, showing the relation and development as a

growing thing.

The roots of the tree — the foundation of the Data Science discipline, is
‘Information Systems’, consisting of the terms Management Information
Systems (Jourdan, Rainer, & Marshall, 2008), (Negash & Gray, 2008),
Management Support Systems (Baars & Kemper, 2008), Decision Support
Systems (Chee et al., 2009; Golfarelli, Rizzi, & Castenaso, 2004; Jourdan et al.,
2008) and Business Information Systems (Devlin & Murphy, 1988).

The trunk, which is mainly Business Intelligence (Ngai, Xiu, & Chau, 2009b), (H.
Chen & Storey, 2012; Gibson, Arnott, & Jagielska, 2004; Waller & Fawcett,
2013), (Golfarelli et al., 2004; Jourdan et al., 2008), (Unger & Kemper, 2008),
(Baars & Kemper, 2008; Lonnqvist & Pirttiméki, 2006; Negash & Gray, 2008),
(Chee et al., 2009) and reflects the operationalization of the former concepts.
Terms like data warehouse, data mining and text mining are related here. Parallel
to the term Business Intelligence the term Artificial Intelligence came up.
Although this term had its foundations much earlier and was already defined
around 1950, the development of this term and its relation to relevant topic
blocks only came up later. In the beginning Artificial Intelligence was a concept
to reproduce the human brain in a computer. This should enable research on the
brain and mental illnesses. In the course of its evolution, the category Al only

later received stronger connections to data analysis and machine learning.

For this reason, we have them in the evolution tree parallel to the area of Business
Intelligence, which together lead to the new category Big Data. Waller and
Fawcett refer in their publication to topics such as Big Data and Predictive
Analytics (Waller & Fawcett, 2013). They also refer to topics such as Advanced
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Analytics, which were discussed in more detail by Barton and Court (Barton &
Court, 2012).

Therefore, we ordered the category Analytics as the branches from Big Data.

In parallel we identified terms like machine learning and deep learning and
ordered them in the category learning. We learned, that my authors identified the
relation of topics and the interaction so other technologies, but there was no
paper providing a holistic overview about the development and interaction of the
respective disciplines. The review led us to a good understanding of the
development of the terms and categories and allowed us to draw the evolutionary
tree of data science in the following figure:

Machine . Deep osemtlv
- S Analytic Predictive
i Analytics
Learning \ / s lyti o
Algorith \ S
- ~ // s

Learning
Data Forecast
Mining Text
Mining

Big Data
\ l N

Artificial
Business Intelligence
Intelligence

Management /

Science
Information / \ Business

System Information

Management o System
Decision Support
Support System System

Analytics

Figure 9: Evolutionary tree of Data Science: relation and development of terms and topics

With a complex text analysis, each category was examined to derive the
development within each category. In addition, the interaction with other
categories was analyzed, by identifying the change of topics over the categories.
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Based on these detailed developments of the different subject areas, a unification
and generalization of the subject areas and their overlaps could be named. It
became apparent which disciplines have developed and described the different
focus topics. It also became clear that the definition of the themes has changed
over time. This results in new links and focus of the topics. The most striking
changes are as follows: The predictions from data were formerly discussed in the
context of Analytics, shifted to the Learning area and established themselves in
the Business Intelligence area. Big data was initially defined as a problem arising
from the sheer volume of information and the associated technological
challenges. Today we talk about Big Data in connection with corresponding
solutions and potentials. These are interwoven in different topics and show the

integration of these solutions and the development of potentials.

Artificial intelligence developed from behavior research to human computer

interaction.

The topic Artificial Intelligence changed significantly over the recent years.
Formerly this topic focused on understanding the human brain and its
interconnections to analyze the human behavior. This changed in the recent
years. Computers nowadays shall understand not how the human brain things,
but what the thoughts are. The topic highly focusses on the human computer
interaction. Al shall help computers to understand humans and interpret their
commands in context of the current situation. The terms used vary over time.
They start with language interpretation and understanding facts, move to
strategic behavior and games and lead to social society and communication. This
shows how different the human computer interaction is understood in this

category and how it developed.

It can easily be seen, that the topics were connected only very low in 1998-2002.
Over the time the topics overlapped and established connections. Al, BI and
Learning were the center first, then they included Big Data, Analytics and
Information Science. Today all topics are interconnected and are one big group.
In future this interconnection will be more intensive and the original category
names will become more unimportant. Instead a new discipline covers all aspects
and summarizes all topics in one. We suggest naming this overall discipline: Data

Science.
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Technical topics can be found, covering learning and clustering algorithms,
technical models and technologies as well as the basic understanding of BI and
decision making. Very interesting is the cluster healthcare, which was interpreted
as an issue selecting the documents for the corpus first, but was proven correctly
after detailed investigations. (Chawla & Davis, 2013; Onofrei, Hunt,
Siemienczuk, Touchette, & Middleton, 2004; Verma et al., 2019; Waller &
Fawcett, 2013)

We observed, that the topics changed significantly over time as you can see in
figure 11. Former focus on BI understanding shows the early description of the
demands and requirements of the business or management perspective. In the
1980’s the discussion changed to algorithms and technical topics as well as to the
decision-making process, which means the integration in the management
processes. Later the focus changes to more technical focus and the attention to
more upcoming topics and technologies. E.g. Social Media draws attention
starting from 2000, showing the technological orientation matching the social
media trend. (Corley et al., 2010; Voytek, 2017; Zeng, Chen, Lusch, & Li, 2010)
The focus on more complex learning algorithms supports the demand in artificial
intelligence. Security and privacy gains attention in the 2000’s. Use cases and
applications are discussed more intensively, supporting the fact, that the

technology is present in today’s environment.

This shows how the data science topic with all related focus point has developed

into something new — we call this the metamorphose of data science, starting
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with specific topics, which develop and interconnect and cannot be individual

topics anymore.
5 Future development

The next steps in my PhD thesis are the research in Business Information
Management. Are the existing Information Management Concepts adequate for
the current needs and requirements? It can be postulated, that there are
requirements in business context and solutions offered by scientists. The first
aspect to clarify would be: do the solutions, developed and discussed by scientist

match the needs and requirements in business context?
I assume, that there are differences and alignment is required.

In addition, the Process Models regarding Data Science shall be evaluated. There
are common process models like CRISP-DM, which was developed some years
ago. It should be analyzed, if the process model helps to drive Data Science
projects and integrate the technology into daily business processes or if
adjustments are required, based on technological and organizational

developments. This will lead to the core part of my PhD work.
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1 Introduction

With the rise of intelligent personal assistants (IPA) like Amazon’s Alexa or
Google’s Assistant a new era of human-computer-interaction (HCI) reached the
mainstream. (Pradeep Doss, Ankit Pal, 2018) Applications are empowered to
interact via speech, enabling the users to trigger actions by voice-commands or
give feedback to the users by speech-synthesis. The private use of IPA promotes
the desire to use speech-interaction also in business-context. Business-
Applications like ERP-Systems have to account this trend and accompanying
research has to figure out, which IPA-Features are recognized as helpful in
business processes. (Nishimura, Yamamoto, Uchiya, & Takumi, 2018; Saran,
2018)

Enabled by progress in natural language processing these types of features are
accessible through frameworks with pre-trained models for speech-recognition
and speech-synthesis, simplify the implementation of speech-interaction for
developers and creating new opportunities for business workflows. (Chen,
Hakkani-Tur, & He, 2016; Kepuska & Bohouta, 2018; Zeroual & Lakhouaja,
2018) As part of a research-project, an IPA-Prototype (V-IP-A: VEMAS
[Vertriebsmanagement und Abrechnungssystem]-Intelligent-Personal-Assistant)
for an ERP-System was developed (Hiisson & Holland, 2019). Setting up on this
prototype an evaluation of the usage of the IPA will be worked out in this paper,
to figure out what type of business processes can be supported by an IPA and

what features are affecting the user-acceptance of the new HCL
The focus will be set to three features in different workflows:

1. Briefing:
The IPA gives a brief summary of the notes of the day, written by other
users of the ERP-System

2. Searching:

The user searches for Customers via speech-recognition

3. Explanation:
The user opens a report via speech-recognition, the IPA displays the

report and explains the shown data via speech-synthesis
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The objective of this paper is to work out a research design to evaluate the IPA-
features based on user feedback. To reach that target the current status of the
prototype will be explained, the research method for the evaluation will be
worked-out and a questionnaire will be derived.

2 Prototype Status

The IPA was realised as an additional add-on to the ERP-System and can be
started via mouse-click on the microphone-button. The IPA appears and asks via
speech-synthesis how to help the user (Figure 1: Startscreen intelligent personal

assistant).

Figure 1: Startscreen intelligent personal assistant

The IPA now listens to the uset’s voice, records the speech-input and converts
the spoken input to text. After that, the IPA proceeds the captured text to the
Natural Language Understanding-Layer (NLUL) and the NLUL extracts the
keywords. The keywords are being proceeded to the ERP-WebAPI and the
command are derived and executed. In Case of a speech-synthesis output, the
Natural Language Generation-Layer proceeds the text-output of the ERP-
WebAPI and starts the Text-to-Speech output (compare Figure 2: Voice-
Command-Handling).
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Voice-Assistant  Speech-Input Automatic Speech Recognition (ASR) &
Speech-to-Text (STT)

- e
NN = @9 wwn s

Company's situation

Processing and Response Natural Language Unterstanding (NLU)
- Briefing
= 1 _ Search, customer
[~ { i Situation, company
Execution Natural Language Generation (NLG) Text-to-Speech (TTS)
Briefing Following notes ...
Customer-Dashboard Important content of the customer .. » ' : I I I ' ’ l

Report contribution margin  The contribution margin is ...
Figure 2: Voice-Command-Handling

In case the recognized keywords are not matching with a defined command, the
IPA gives feedback via speech-synthesis and refers to the help for a list of all
supported commands. If the triggered command needs a parameter and the IPA
was not able to find the parameter in the text, the IPA will ask for specific

parameters.

As stated in chapter 1 three features are implemented in the IPA and can be

examined in this study-case. We will have a closer look at these functions below.
2.1 Search for Customers

By using the voice command “Search for customer” tollowed by a customer’s name
the IPA is able to search customers by company name. If the search result is
unique the System opens the Customers-Dashboard and shows detailed
information like the company’s address, all contact-data and the content of all

notes (see Figure 3: Search with Result).
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Figure 3: Search with Result

The challenge with searching by customer name is the spelling of the
company’s name. Usually companies have own names, not following any
spelling rules, that makes it hard to validate the result. This issue is part of the
research field of named entity recognition (Ertopcu et al., 2017; Zukov-
Gregoric, Bachrach, Minkovsky, Coope, & Maksak, 2018).

2.2 Daily Summary

The daily summary can be triggered by the voice-command “give me my briefing”.
The IPA reads out the notes associated with the (potential) customers, written
by the users on the same day. This feature is relevant e.g. for sales representatives,
to get an update of their customers at the end of the day. Every entry is being
introduced with meta information, starting with the Name of the note’s author,
the date and time followed by the customer’s name and the name of the contact

person. After that, the subject is read out followed by the full content of the note.

For Example, a Note created by the fictitious user Melanie Becker on 8th
February 2019 at a fictitious Customer FOM Diisseldorf will be read out like
that:

“Note by Melanie Becker on February, 8 2019 01:42 p.m. at FOM Diisseldory.
Contact person: Mr. Riidiger Buchkremer.

Subyject: Interest in ERP-System.

Content: The new director of the Institute for IT Management and Digitization Prof.
Dr. Buchkremer called and wanted information on the ERP-System."
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All important details are being submitted via speech-synthesis, to get a brief

summary about important information about interests and customers.
2.3 Explaining Data

To Support users in interpreting complex reports, the explanation mode of the
IPA was implemented. Based on the raw-data provided for reports the IPA
summarizes and rates the data. The rating is configured in the ERP-System,
giving boarders for judging values in a specific range. With the voice command
“show me the company’s current sitnation”, the IPA opens a graphical report and

expounds the displayed data.

= .~ ;
eldclacos==H
Figure 4: Report contribution margin

As presented in Figure 4 a graphic Report with bars and lines is showing the
contribution margin in a specific timeframe, analysing the current revenues, the
sales-forecast and costs. The IPA explains the content with the following

readout:

"The current situation of the company is as follows:

In the past, the January until February 2019 approx. 17.700 € as contribution
margin. For the future March to December 2019 about 251.900 € are expected as
Contribution margin. For the entire period January to December 2019 is the expected
Contribution margin approx. 269,600 €. The contribution margin is higher than
the Sharebolder expectations. The bighest costs are cansed by: Personnel costs:
300.000 €. The Personnel costs are below the planned budget."
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The IPA compares the calculated values with the configured values to assess the
company’s situation reading the costs and revenues. The highest cost-category is
determined and also compared with the configured value range, so the user can

classify the result easier.

The user is also able to comprehend the summary with a Drill-Down triggered
by the command “Show me Details for”, followed by the name of the month,
e.g. February.

The IPA shows a grid with detailed information about the costs- and revenues

in the requested date span as presented in Figure 5. With the provided details the

user is able to form his own opinion and overrule the IPA’s interpretation.

B5080 24583 31532

Figure 5: Drill-Down-Function

To evaluate the use of the described Features of the IPA further researches with
structured user surveys are necessary. The following chapter will work out a
questioner to investigate the attitude of users towards the IPA and the presented

features.
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3 Research Design

This research is part of an extensive research project, analysing the impact of
artificial intelligence on business processes in small- and medium-sized

enterprises with a focus on IPA. Later on, questions like:

e Which type of reports and underlying data are explainable with an IPA
using speech synthesis?

e  What are the user-requirements for an IPA with speech synthesis for
support decision in complex business processes like forecasting,
controlling or project-management?

e  What effects according to process-costs, process-quality and process-

transparency does an IPA have?

will be answered, based on the current and following research steps. The first
step is the evaluation of specific features of the IPA to work out the importance

of the IPA-Support in different use-cases.

The research design is derived from previous researches of Han & Yang (Han &
Yang, 2018) who analysed the user-acceptance of IPAs based on an online survey

in the USA. The focus of their research was based on seven constructs:

e Task attraction

e Social attraction

e  Physical attraction

e  Seccurity/Privacy risk
e  Parasocial relationship
e Satisfaction

e (Continuance intention

As the main result of their study, the task attraction (T'A) is a key factor for
satisfaction and satisfaction is significantly influencing the continuance intention.
Beside the TA other studies are rating the security and privacy risks as an
important factor towards the acceptance of an IPA. (Manikonda, Deotale, &
Kambhampati, 2018) Due to the fact, that the IPA-Prototype bases on a
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framework — in our case implemented in Google Chrome (Glen Shires & Philip
Jagenstedt, 2018; Wedekind, 2018) - and the limitation of small — and medium-
sized enterprises in resources for basic research (Polyakov et al., 2018) the
security and privacy risk cannot be influenced in a significant way by the research

team.

With that conclusion, the focus of this paper is the evaluation of the TA towards
the IPA-Prototype. To analyse the TA several features of the IPA —described in
Chapter 2 — will be tested by experimentee. The experimentee are people with
work experience and usage of ERP-Systems and will get a short instruction for
the usage of the IPA. After these tests, the experimentee will be asked questions
about the user-experience during the usage of the IPA to point out the most

important features influencing the satisfaction and continuance intention.
31 Research Question

Based on the experience during the experiment, the participants are going to rate
the three different feature-types (Briefing, Searching and Explanation) according
to the usefulness in daily business tasks. To measure the use of the different
features a 4-point Likert scale will be used to rate the experience from “meet”,

eE 13

“rather”, “rather not” to “does not meet”. The even scale with no neutral option
forces the experimentee to make a decision towards any feature. The participants
have the option to write an annotation to add further hints and information to a
question-category. The experimentee can also suggest new features for the IPA

for later developments.

The main research questions for this study are:

e Which of the three feature-types is most useful all the participant?
e Which of the three feature-types is most useful for executives?

e  Which other features are relevant for the use in a business context?

Combination of feature types?
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The following hypotheses are being evaluated with the questionnaire developed

in this paper:

e The explanation-feature is most useful for executives.

e The search-feature is most useful for non-executives.

e The briefing-feature is most useful for all participates.

3.2 Questionnaire

Based on the research questions from chapter 3.1 the following questionnaire

was derived:

Item
[=]] General information
[Ell] Gender MAFID
GlZ2 | Age 3
Gl3  |Executive i
Gl4 [branch of industry FREETEXT ]
15 |Percertage repetitiv tasks B |
GIE  |Experience with voice assistants [Alexa, Goagle, Siri, ete.] N
GI7 _ |Annatations FREETE=T ]
GO |General Questions meet_|rather [rather not|does not meet|
GO |1 am opened for new technologies
GOZ [llike to try out new Features, even in beta-status
GO3 |y actual tasks will be affected by new techrniologies
GEH | Annotations FREETEXT
FA  |Functional Aspects of the IPA
FAS |Search-Features
F&S1 | Searching via speech causes Faster results
Fa52 | Own-hame-Recognition will improve my waorking-tazks
A5 | Annotations FREETEXT
FAB [Briefing-Feature
FABT |y daily briefing gives target arientated information Far my tasks
FAEZ | The IPA should condense the notes and give a summarzied briefing
with kewwords only
FAB3 | The IPA should give Information about the numbers of unsalved and
zolved tickets and the nurnber of created docurnents
FAE [Annotations FREETEXT
FAE |Explaination-Feature
FAET | The cornbination of spesch-interaction in graphical and tabular
reportz supports a better unterstanig of the displaved content
FAE2 |Highlighting data during the spesch-zunthesis will improve the
unterstanding of the repaort
FAEZ | The preliminary assessment via speech synthesis affects my
decessions
FAE4 | The graphical and tabular views are sufficient for me, | do not need
any linguistic processing
FAE [Annotations FREETEXT
FAM |More functions
FAMT | The 1ecording of warking hours via vaice input would make my job easier
FaR2Z | \Wriling naotes via voice input would simplify ry wark
Fak43 | WYoice commands can comnpletely replace navigation using a
kevboard, maouse or touchscreen
FaAg | Annotations | Feature-Suggestions FREETE=T

Figure 6: Questionnaire
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The participants will be clustered in groups regarding the gender (GI1), age
(GI2), executives (GI13), attitude towards new technology (GQ1 and GQ2), the
ratio of repetitive tasks (GI5) and experience with voice assistants (G106) to work-
out and analyse the different ratings of the features.

4 Discussion and Outlook

As presented in chapter 2, the prototype is ready for a first evaluation. Based on
the implemented IPA-features a questionnaire was derived and presented in this
paper. The next step is to start the experiment and check the derived hypotheses.
With the results of the survey, the prototype will be improved and advanced.
Especially possible new features requested by the participants in the survey are
in focus of the next steps, to work on a prototype which is matching with the
requirements in business-context. At the end of the feedback loop (compare
Figure 7) with maximal 3 runs a final Prototype will be available for the final
evaluation and measurements.

4,0 Design Phase

l

fo = Prototype
Feedback Loop AA Eit Development

|
'ﬂ Prototype
o0 0 Evaluation
A A

= Final
'% Eim Prototype

- Final
*/ Evaluation and
- Feedback

Figure 7: Research plan
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Abstract Maritime transport sector plays an important role in the
economic development, and can be divided into three fields: cargo
transport, passenger transport and seaport services (loading and unloading
processes, storage etc.). It involves numerous stakeholders, from
administrative bodies to carriers, shipping agents, freight forwarders, pilot
companies, towing companies etc., who exchange large quantities of data.
The data is often exchanged in various formats, sometimes even in paper
format, which leads to delays and errors. Therefore, closer cooperation
between stakeholders is necessary, along with data exchange
standardization, to achieve smoother and faster data exchange. Digital
transformation affects maritime transport sector and requires the
implementation of new methods, models, and tools, and often implies new
approaches, business models, and new skills which will help the transport
companies and seaport stakeholders to remain competitive in the modern
environment, achieve growth, and fend off competitive threats. The
author plans to research the role of private and public seaport stakeholders
in digital transformation. The problem of data ownership will also be
addressed, because it affects the speed of digital transformation in
maritime transport sector with an emphasis on seaports. In the second
year of PhD research, the author will propose a model of digital
transformation of seaports loosely based on the research by Venkatraman,
(who devised five levels of digital transformation) and by Heilig, Schwarze
and Vos (who followed up on Venkatraman’s research). The model will

be substantially revised to fit the Croatian seaport context.
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1 Introduction

Digital transformation refers to a business transformation through the adaptation
of digital technologies. It can also be viewed as an accelerated transformation of
business activities and processes in order to take the full advantage of the
possibilities of digital technologies (“Digitization, digitalization and digital
transformation: the differences”). The speed of business process, as well as an
easy access to data is one of the triggers for achieving a competitive position in
the transport sector. A digital transformation refers to a broader process of
transforming an organization or a network of organizations on different levels
(e.g., strategy, governance, leadership, culture, people, technology, etc.) by
making use of digital technologies and concepts, to which we refer to as enablers
(Heilig, Schwarze, & Voss, 2017).

Maritime transport sector is composed of the organizations and activities such as
maritime transportation, seaports, a wide range of professional services around

the maritime activities etc. (“Maritime Sector”).

In maritime transport sector, especially in seaportts, digitalisation process is slow,
and this sector is among the weakest digitalized sectors (“SMART InfoTrend”).
On the other hand, it is very interesting that within seaports, Port Community
Systems (PCS) are globally widespread as specific digital platforms, and connect
all stakeholders in the administrative and commercial part of the business
(“SMART InfoTrend”). PCS is a neutral platform for electronic data exchange
between public and private participant systems in order to enhance data exchange
within the port authorities and to improve the business (“Port Community

System”).

In the maritime transport sector, especially in seaports, it is important to identify
the innovative technologies, business models and policies that will drive change
and to establish governance structures at the global and national levels to foster
the innovations that our societies will need for a more sustainable and better
performing future transport system (Rodrigue, 2010). Unfortunately, most of the
Croatian seaport facilities are technologically outdated and at a level of 30% to
50% of utilization (Dundovi¢ & Kolanovi¢). Furthermore, the exchange of
documents is mainly conducted in paper format, which implies higher costs, the

possibility of errors (largely due to multiple entries of the same data), etc. The
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slowness of the entire process alone should be a significant motivator for the
digitalization and the implementation of modern ICT systems (Tijan, Agati¢, &
Hlaca, 2012).

Heilig, Schwarze and Vos, provided an extensive analysis of digital
transformations in seaports(Heilig, Schwarze, et al., 2017). They identified three
generations and analyzed the stages of respective digital transformations using a
Venkatraman’s model. According to them, three main generations of digital

transformation in seaports are (Heilig, Schwarze, et al., 2017):

e paperless procedures (1980s);

e automated procedures: the integration of terminal equipment and the
terminals' IT/IS infrastructure to support automation in terminals
(1990s - 2000s);

e smart procedures: the integration of different traffic control centers
(road, sea, railway) into a main traffic center of the port that allows
decision-making and an on-going interaction with stakeholders being
actively involved in transport activities based on real-time data (2010s —

today).

In order to enable smooth data exchange and facilitate digital transformation
within the seaport environment, an integral ICT system should be established,
connecting all seaport stakeholders. In Croatian seaports, stakeholders mostly
own and operate separate ICT systems, except in the port of Ploce, where the
PCS was implemented in 2012. The PCS implementation is a large infrastructural
investment. It should eventually result in substantial savings by reducing the time
necessary for coordination and by reducing paper documentation, and it should
definitely increase the competitiveness of the Croatian seaports (Tijan et al.,
2012). The Croatian Ministry of the Sea, Transport and Infrastructure has
ensured the realization of PCS in port of Rijeka from the CEF Fund and the
State Budget by 2021 (“Archives | Lucka uprava Ploce”). Afterwards, the plan is

to implement the PCS in other Croatian seaports of international significance.

In more advanced seaports, PCSs have existed in various forms for a long time
(“PCS / Port Community Systems - IPCSA International,”). Rotterdam was one
of the first ports to have an operational Port Community System. The Port of
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Rotterdam Authority combined this with tools for Port Call Optimisation and
hinterland platforms (“Portinsider”). The Port Community System (PCS) for the
Port of Hamburg is operated by DAKOSY and is one of the most advanced port
ICT systems in the world (“DAKOSY Datenkommunikationssystem AG - Port
Community System”). The digital platforms for import processing (Import-
Message-Platform - IMP) and export processing (Export-Message-Platform -
EMP) enable all businesses and authorities involved in cargo handling to perform
fast, efficient and largely-automated processes in seaports as well as perfectly
integrated intermodal hinterland handling of all modes of transport (“DAKOSY
Datenkommunikationssystem AG - Port Community System”).

In Croatia, starting from 2013, electronic process of announcement and
registration of arrivals /departures of ships in international shipping is
mandatory. For that purpose, the Croatian Integrated Maritime Information
System (CIMIS) was established (REPUBLIKA HRUVATSKA Ministarstvo
pomorstva, prometa i infrastrukture Uprava sigurnosti plovidbe,). In 2015, e-Customs
service was established. The Croatian Ministry of the Sea, Transport and
Infrastructure has recently recognized the importance of digital transformation
by implementing several projects. The first project refers to the establishment of
a National Single Window (NSW), an information platform for data exchange
and processing through the cooperation of the Ministry of the Sea, Transport
and Infrastructure, the Customs Administration of the Ministry of Finance, the
Port Authority of Rijeka and the Port Authority of Ploce (Jovié, Kavran,
Aksentijevi¢, & Tijan, 2019). Besides that, a new service CIMISNet will achieve
the following: significantly improve data exchange, reduce administrative
procedures among the involved Ministries, all Port authorities, Coastal Liner
Service Agency, Croatian Bureau of Statistics etc. Security in cross-border traffic
will also be improved in accordance with Schengen rules (Jovi¢ et al., 2019). The
goal of the CIMISNet system is to establish an XML message / document
exchange with a secure and reliable communication channel for all interested
users. In order to allow such communication, CIMISNet will be implemented as
a web service (SOAP / HTTPS), which will use the Internet as a communication
channel with HTTPS protocol and 2-way SSL authentication (Specifikacija
CIMISNet, Ministry of the Sea, Transport and Infrastructure).

Although the digital technology is already present in different forms and levels

of implementation within seaports, certain seaports have not gone throu. igita
f impl tati thi ports, cert ports h t gone through digital
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transformation for different reasons; the lack of financial resources, the lack of
awareness of the importance of digital trends, the regulation that does not
encourage digitalization etc. (Kane, Palmer, Phillips, Kiron, & Buckley, 2017)
(Knoess Christoph, Doug Palmer, Anh Nguyen Phillips, David Kiron, 2016)
(Reich, Mark, Niiya, Wang, & Warschauer, 2015).

In the context of digital transformation, it is important to address the issue of
the data ownership, especially the data which is created and stored by
administrative bodies, who sometimes consider themselves as “data owners”.
Undetermined ownership of data can affect the speed of digital transformation,
especially in the maritime transport sector in which many stakeholders (private
and even public) have their own particular interests and agendas, and keep their
own databases. According to Scassa, the complexities of data ownership refer to
the challenges with locating ownership and the balancing competing interests in
data, as well as the need to establish significant rights of access and use (Scassa,
2018). The rights associated with ownership provide a powerful basis for control.
A data owner can provide access to data or can restrict access partially or entirely
(Scassa, 2018). Furthermore, data owners can impose conditions on access or
use, including charging fees (Scassa, 2018). With all above mentioned in mind, it
is necessary that governments envision and articulate future development
scenarios, maintain frequent consultation with the stakeholders, and implement
public policies that are applied consistently and that enable the stakeholders to
invest with confidence in projects (“MODULE 3: Alternative Port Management
Structures and Ownership Models: Port Functions, Services, and Administration
Models,” 2007).

The research will show the current state of digital transformation in Croatian
seaports. The factors that improve seaport business will be determined. In the
second year of PhD research, the author will propose a model of digital
transformation which will not only be applicable in Croatian seaports, but also in
the seaports of countries that share similar characteristics. The model will be
based on the research by Venkatraman, and updated by Heilig, Schwarze and

Vos, and will be substantially revised to fit the Croatian seaport context.
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2 Problem definition

The Croatian seaports are currently in the phase of transition from isolated
seaports to communicated seaports (Tijan et al., 2012). It should be noted that
the Croatian seaports have omitted infrastructure investments during the 1980s,
and have been handicapped by the war in the 1990s which diverted cargo from
the Croatian seaports (Tijan et al., 2012). Croatian seaport facilities are
technologically outdated and at a level of 30% to 50% of utilization.
Furthermore, the need of modernizing and optimizing the communication
process in Croatian seaports is necessary (Tijan et al, 2012). Slow digital
transformation in Croatian seaports is evident, as the first PCS in port of Ploce
(third largest Croatian seaport) was established only in 2012, and should be
established in the port of Rijeka (the largest Croatian seaport) in 2021.

As mentioned above, starting from 2013, the process of the announcement and
registration of arrivals and departures of ships in international navigation is
performed by using the CIMIS system (REPUBIIKA HRV.ATSKA Ministarstvo
pomorstva, prometa i infrastrukture Uprava sigurnosti plovidbe). In 2015, e-Customs
system was established. The main role of e-Customs is to completely replace the
paperwork of customs procedures, to create a more efficient and modern
customs environment, to improve security at the EU's external borders, to
facilitate and accelerate the exchange of goods and services within and outside

the borders (“Carinska uprava - e-Carina,” 2019).

The Croatian Ministry of the Sea, Transport and Infrastructure has recently
recognized the importance of digital transformation by implementing several
projects: establishment of a National Single Window (currently on hold), an
information platform for data exchange and processing through the cooperation
of the Ministry of the Sea, Transport and Infrastructure, the Customs
Administration of the Ministry of Finance, the Port Authority of Rijeka and the
Port Authority of Ploce; a new service CIMISNet will significantly improve data
exchange, reduce administrative procedures among the involved Ministries, all
Port authorities, Coastal Liner Service Agency, Croatian Bureau of Statistics etc.
Security in cross-border traffic will also be improved in accordance with

Schengen rules [8].
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Regarding all the above-mentioned issues, it is evident that the level of
digitalization in Croatian seaports is definitely insufficient, and sometimes even
non-existent. There are various reasons of such "delayed" digital transformation
such as: the lack of resources, lack of the desire to intensify their adaptation to
digital trends or lack of government or top management support. In the maritime
transport sector, customers are increasingly looking for faster and more efficient
services (e.g. faster transfer of goods) and turning to service providers offering
more convenient solutions and deeper value throughout the supply chain (e.g.
the planning of routes, resources and other supplementary services). There is still
considerable potential for improvement e.g. a better integration of existing
information systems and data sources as well as a more intelligent use of data
may help to improve planning, controlling, and management of intra- and inter-
organizational operations (Heilig, Lalla-Ruiz, & Vol3, 2017). For this reason,

companies are forced to change their traditional ways of managing the business.

The second problem includes data ownership and data transparency. The
ownership is often unclear, and some data are of the utmost interest of the
company (confidential information). The next example will support this
statement: Croatian Customs office maintains a database about the cargo flows,
but unless otherwise provided by law, the data are considered confidential. The
Customs office uses the data for various purposes, for example risk assessment,
and is reluctant to distribute such data to other stakeholders. However, these data
might be useful to other stakeholders in order to improve the overall seaport
business and even the whole Croatian maritime sector. Therefore, concerns
about the individual and particular interests with regard to data and data

ownership definitely exist.

The final problem encountered while researching this topic is regulations
regarding the digitalization (OECD, 2018). These regulations are often specific
for each country, sometimes even within the same country, and the question is
whether it is possible to introduce a particular technology or business model and
how to adopt it with respect to the present regulations. All EU member states
have to comply with EU regulations along with the national regulations, which

are sometimes not in unison.
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In accordance with the above-mentioned research problems, the object of the
research will be to research the current state of digital transformation in Croatian

seaports, which do not fully utilize the advantages of digital technologies.

Based on the above-mentioned problems and the research object, it is possible
to set up a basic working hypothesis: the digitalization of seaport processes
enables real-time data availability, better connectivity of stakeholders, the
reduction of unnecessary time spent on document transfer, resulting in the

reduction of overall business costs.
3 Research questions

In order to solve the research problems, prove the scientific hypothesis and
accomplish the purpose and goals of research, it is necessary to provide answer

to the following questions in the PhD thesis:

e What is digital transformation?

e Why is digital transformation important in seaports?

e To what extent is the digitalization present in Croatian seaports?

e What is the role of the administrative and regulatory bodies?

e What is the role of seaport stakeholders in successful digital
transformation?

e How familiar with the trends ate seaport companies/stakeholders?

e What do seaport stakeholders have to change in order to digitally

transform their business?
4 Theoretical background

Digital transformation goes beyond technology, requiring new methods, models
and tools to put companies into action and it frequently implies new strategies,
new business models and new and dynamic capabilities mostly to create data-
driven businesses (Mosconi, Packmohr, & Santa-Eulalia, 2019). Barriers which
slow its dissemination are: inadequate or overly heterogeneous company
structures or cultures, the lack of strategies and ROI (return on investment)
visibility; external barriers represent a shortage of skills and a qualified labour

force, lacking or insufficient infrastructure, missing or inadequate regulation and
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consumer protection, and poor access to funding, particularly for small and
medium businesses (Ebert & Duarte, 2018).

When an organization seeks to transform from a manual process to a
comprehensive digital platform, this requires a successful leadership strategy
which can be influential and impactful in advancing this type of change over the
long term (Sow & Aborbie, 2018). Many managers do not have technical
knowledge or ability to monitor this type of change.

On the one hand, digital transformation is driven by the confluence of
technologies such as Internet of Things, 3D printing, Big Data, machine learning
and artificial intelligence (Al); on the other hand, digital transformation provides
fertile fields for the further development of those technologies, and most
importantly, for the growth of new technologies and new digital business, such
as digital twins, blockchain, cryptocurrencies, digital archives, and smart
contracts (Huang, 2018). Digital transformation is not necessarily about digital
technology, but about the fact that technology, which is digital, allows people to
solve their traditional problems (Zhaohao Sun, 2018). The main benefits
associated with automation and artificial intelligence refers to increasing
productivity (50%), reducing production costs (43%) among others. On the
other hand, the digital transformation and robotization of various activities using
intelligent machines mean that the human-machine interaction becomes even

more present and brings new challenges to all organizational levels (Mosconi et

al,, 2019).

The changes that are the result of the presence of digital transformation are
twofold: either voluntary, where the organization is actively shaping its future
strategies via optimizations and investments, or reactive, where unplanned and
unexpected changes adversely affect the business model and call for restructuring
or emergency operations (Kotarba, 2018). If some company chooses not to
undertake a digital transformation, it will remain stuck while their competitors
successfully advance their businesses. Depending on a current state of technical
maturity and culture for change, the path may be easier for one organization than
another (Donnelly, 2018).
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Transport plays an important role in today's economy and society and has a large
impact on growth and employment (“Transport sector economic analysis | EU
Science Hub,” 2018). Transportation companies can be broken down into three
core cargo-centric groups: non-asset cargo companies, offering logistics services,
third/ fourth party logistics, and, freight forwarding and broker services; asset-
owning cargo companies, providing the movement of goods via railway, air
cargo, trucking, and ocean shipping services; and distribution companies,
primarily focused on parcel and local delivery (Futurum, 2017). In recent years,
transportation companies have conducted several initiatives to explore new
digital technologies in order to use their benefits. This frequently involves
transformations of key business operations and affects products and processes,
as well as organizational structures and management concepts (Matt, Hess, &
Benlian, 2015).

FutureNautics Maritime and Ericsson conducted an international survey (2017)
to gain the insight into the maritime sector challenges. Herewith the five biggest
challenges to digital transformation: the industry is not aware of how digital
trends affect their business and the competitiveness of organizations; there is not
enough internal leadership for digital projects; the lack of senior management
involvement or the desire to change current practices; companies are often
insecure over the security of digital operations, cyber security and resilience; no
budgets for digital initiatives (Ultimate Software). Only a small number of
industry players in the maritime sector consider that digitalization has already
changed their business significantly, whereas companies in high-tech and in
public transport have already seen greater changes from the pressure of
digitalization (Hamburgisches WeltWirtschafts & Institut, 2018). Even for the
future, shipping companies rate the importance of digitalization rather modestly
for their own industry: comparatively low 15% consider radical industry change
to be unavoidable, while 69% feel that there will be significant changes but no
revolution in the industry and a sizeable 16% consider the topic to be overrated
(Hamburgisches WeltWirtschafts & Institut, 2018).

Seaport is a nodal point between land and sea, or a modal interface between
shipping or sea transportation system on the one side, and the land transport
network on the other side (Unctad Secretary, 2004). It can also be defined as a
multidimensional system combined between economical function, infrastructure

system, geographical space and trade (Hlali & Hammami, 2017). Numerous
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stakeholders cooperate in seaports and exchange large quantities of data. In
recent years, the primary focus of many major seaports was on the development
of mobile apps to allow a dissemination of relevant information to port actors
for performing and assisting job orders, for instance, information on booked
appointments, available patking slots in the port, and container locations, and
information about the current status to support drayage truck drivers (Heilig,
Schwarze, et al., 2017).

According to The Public — Private Infrastructure Advisory Facility (PPIAF),
governments, transport ministry and port authorities play an important role in
digital transformation of seaports. It is necessary that governments envision and
articulate future development scenarios, maintain frequent consultation with the
stakeholders, and implement public policies that are applied consistently and that
enable the stakeholders to invest with confidence in projects that support the
stated public policy objectives (“MODULE 3: Alternative Port Management
Structures and Ownership Modelsll:: Port Functions, Services, and
Administration Models”). In numerous countries, the transport ministry usually
drafts and implements transport and port laws, national regulations and it is
usually responsible for planning and financing national projects (“MODULE 3:
Alternative Port Management Structures and Ownership Modelsl :: Port
Functions, Services, and Administration Models”). While central governments
need to pursue macroeconomic goals through an active seaport policy, the
objectives of the port authority should be focused on port financial and
operational activities (“MODULE 3: Alternative Port Management Structures
and Ownership Models: Port Functions, Services, and Administration Models,”
2007). For example, the Port of Rotterdam Authority plays a decisive part in the
process of digital transformation through cooperation with clients, chain partners
and digital platforms in order to make Rotterdam a hotspot for the development
of the most promising digital innovations; investing in new digital infrastructure
that can help create the right conditions for extensive digitalisation etc. (“Digital

developments”).
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5 Methodology

During the research, the formulation and presentation of the results, the
following methods will be used: an inductive and deductive method, analysis and
synthesis methods, a descriptive and compilation method, comparative and
statistical methods, survey methods, interview methods, empirical and modelling
methods and a method of observation. Through the research, business
operations in seaports will be examined. Relevant stakeholders will be surveyed
and the level of digitalization in larger Croatian seaports will be investigated,
along with the readiness for digital transformation, as well as the awareness of

the importance of digitalization.

Venkat Venkatraman has created a model for digital business strategy in the age
of cognitive systems and artificial intelligence (Figure 1) (Venkatraman, 2017).
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Figure 10: Five Levels of IT-Enabled Business Transformation

Venkatraman demonstrated five different levels of digital transformation (Heilig,
Schwarze, et al., 2017):

e Localized exploitation: deployment of standard IT functionality for
supporting individual business activities.

e Internal exploitation: technical and organizational integration

e Business process redesign: a redesign of organizational structures and
business processes is necessary to fully exploit new I'T/IS (information

technologies/information systems) capabilities
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e Business network redesign: focus on the redesign of business networks
from an inter-organizational perspective
e Business scope redefinition: may involve the creation of new strategies,

products/setvices, and partnerships.

Heilig, Schwarze and Vos extended the model of digital transformation of

seaports based on the Venkatraman’s research (Figure 2).
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Figure 2: Extended model of IT-enabled business transformation (Heilig, Lalla-Ruiz, et
al., 2017)

According to them, the initial Venkatraman’s model is restricted to a single
business perspective. As the interrelations between those levels in an ecosystem
of different actors are particularly interesting, they slightly extend the model by
incorporating an additional dimension in order to transform the model from a
single to a multi-organizational model (Heilig, Lalla-Ruiz, et al., 2017). That is, a
business network redesign of one organization not only requires an internal
transformation of structures, processes, and activities, but might promote or
have an impact or implications, such as in form of technical requirements, for
transformations on different levels in other organizations (e.g., collaborators,
partners) (Heilig, Lalla-Ruiz, et al., 2017) . They concluded that “success of digital
transformations in a broader context, like in the environment of seaports, is

dependent on an inter-organizational alignment of digital strategies and
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transformation, and may further lead to cross-fertilization potentials, such as in

form of competitive advantages”.

The research model (which will be devised during the second year of the PhD
study) will be based on the above mentioned research by Venkatraman (Hlali &
Hammami, 2017) and by Heilig, Schwarze and Vos (Heilig, Lalla-Ruiz, et al.,
2017). The model will be adapted to the context of Croatian seaports, with

suggestions for further digital transformation.
6 Preliminary/Expected results

The research will present the current state of digital transformation in Croatian
maritime transport sector with an emphasis on seaports. The factors that increase
the competitiveness of seaports and seaport stakeholders will be defined. The
necessity of the digital transformation of Croatian seaports will be outlined. A
new model of digital transformation of seaports will be developed according to
the preliminary research. Based on the theories and insights on the impact of
digital transformation on seaportts, the proposed hypothesis (the digitalization of
seaport processes enables real-time data availability, better connectivity of
stakeholders, the reduction of unnecessaty time spent on document transfer,

resulting in the reduction of overall business costs) will be proved or disproved.
7 Future development

It is difficult to determine in detail the future development, as the author is
currently at the first year of PhD study. The model will not only be applicable to
Croatian seaportts, but also to the seaports of countries that share similar
characteristics. The model could also be used as a basis for future research. By
utilising the proposed model, the following should be achieved: better
cooperation among stakeholders, timely data with better visibility, simplification
of the procedures, reduction of administrative data, and a better use of

infrastructure and resources.
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8 Conclusion

The speed and easy access to data are one of the triggers for achieving a
competitive position in the maritime transport sector. In the context of economic
development, maritime transport sector plays an important role and it could be
divided into three fields: cargo transport, passenger transport and seaport
services. The digitalisation process is slow in the maritime transport sector,
especially in seaports. The changes that are the result of the presence of digital
transformation are twofold. The first one refers to the seaport stakeholders that
actively shape their future strategies by optimizing their business operations and
investing in the technology. The second one refers to unplanned and unexpected
changes which affect the business model negatively. Therefore, digital
transformation is inevitable and necessary, but positive results will only be

achieved if digital transformation is propetly managed.

Seaports are more than ever dependent on the good networking to achieve the
goal of digital transformation. It could be achieved by integrating different
control systems supporting seaside, terminal and land operations. To enable
digital transformation, coordinated activities are needed and stakeholders have

to be involved at an early stage of development.

In Croatia, the insufficient use of digitalization in seaports presents a large
problem. The less developed seaports face the lack of resources or lack of the
readiness to intensify their adaptation to digital trends.

Governments, transport ministry and port authorities have a significant impact
on the maritime sector and digital transformation. The Croatian Ministry of the
Sea, Transport and Infrastructure has recognized the importance of digital
transformation, and has in this respect initiated the establishment of a National
Single Window. National Single Window represents an information platform for
data exchange and processing through the cooperation of the Ministry of the Sea,
Transport and Infrastructure, the Customs Administration of the Ministry of
Finance, the Port Authority of Rijeka and the Port Authority of Ploce.
Furthermore, a new service CIMISNet will improve data exchange as well as
reduce administrative procedures among the involved Ministries, all Port

authorities, Coastal Liner Service Agency, etc.
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The author is at the first year of PhD study, and plans to research the role of
private and public stakeholders in digital transformation of Croatian seaports. In
the second year of the PhD research, the author will propose a model of the
digital transformation of seaports. The model will be based on the research by
Venkatraman and by Heilig, Schwarze and Vos.

The issue of data ownership will be addressed as well, since data ownership is
often unclear and affects the speed of digital transformation in maritime
transport sector, which is particularly evident in seaports. The model will be
applicable not only to Croatian seaports, but also to seaports in countries with

similar characteristics.
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1 Introduction

“Digital transformation is affecting businesses of all sizes and across all industries.”

(Miller, 2017)

Current global development shows that digital transformation is progressing
steadily. Digital technologies like big data analytics, cloud technology, internet of
things (IoT), mobility devices, augmented reality and artificial intelligence usher
in greater automation (Netzer, 2017). The reasons for this dynamic change are
that data storage costs decrease as the amount of digitally generated information
increases (Walker, 2015). Digital transformation and the resulting changes will
have a massive impact on business, political and society level. Increasingly
integrating automation into processes will be one of the central challenges of the
future (Andriole, 2016); (Dirican, 2015).

The development of digital transformation is also affecting the retail industry.
This reinforces existing structural change and leads to high investment
requirements for brick-and-mortar retailers to counter the pressure of online
commerce and meet the needs of the discerning and well-informed cross-channel
customers (Heumann, 2016); (Jones, Brown, Zoltners, & Weitz, 2005); (Lusch,
Vargo, & O’Brien, 2007). As a result, stationary retailers need to take action to
build face-to-face interaction as a criteria for demarcation (Spreer &
Rauschnabel, 20106). This creates the opportunity to improve the personal sales
conversation between sellers and customers through digital technologies
(Sherman & Perlman, 2014); (Giebelhausen, Robinson, Sirianni, & Brady, 2014).

Digital technologies deliver benefits for both, retailers and customers: on the
retail-industry side, this can be done by helping employees in their operations
with the goal of efficiency measurement, or by optimizing inventories through
intelligent forecasts. In addition, there is a potential for cost savings.
Furthermore, digital technologies provide the opportunity to offer new and
adapted services, resulting in additional revenue growth. Positive effects are
expected from a majority of retailers (78.4%) (Khare, Kessler, & Wirsam, 2018);
(Bruhn & Hadwich, 2017).
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On the customer side, digital technologies also have many advantages: For
example, by using touchscreen displays, customers can find products in stores or
provide personalized information about available products. Another advantage
comes from mobile applications: they offer automated payment methods that
allow consumers to save time and reduce cash register queues (Pantano &
Viassone, 2014). For example, virtual mirrors that can be used within the fashion
industry can speed up fittings of clothes or help the customer to get feedback
through a direct connection to family and friends. Digital technology offers as
many opportunities in stores as websites. If retailers use a variety of channels and
technologies intelligently, they are far superior to pure digital or point-of-sale
strategies (Munzinger & Wenhart, 2012).

Thus, the advantages are obvious: fewer paths for customers and employees,
more consultancy skills for the seller and precise customer service lead to
increased customer satisfaction (Haderlein, 2012). As a result, if retailers want to
differentiate themselves at the point of sale from a pure digital or point-of-sale
strategy in order to achieve maximum customer satisfaction, the use of digital
technologies is a sensible opportunity (Sherman & Perlman, 2014);
(Giebelhausen, Robinson, Sirianni, & Brady, 2014); (Munzinger & Wenhart,
2012). In the personal interaction between sellers and customers, it is possible to
achieve a demarcation and to improve the personal sales conversation between
sellers and customers through the support of digital technologies (Spreer &
Rauschnabel, 2016); (Norris, 2007).

2 Problem Definition

However, with all the benefits that the use of digital technologies can bring, it is
important to note: The goal of achieving maximum customer satisfaction within
the personal sales interaction at the point of sale is only achieved if the most
suitable digital technological support is selected. But with the existing variety of
digital technologies available to choose from, this choice is difficult (KKofler, 2018,
S. 191 £); (Krdger, 2018); (Heinemann, 2013); (Kaupp, 2010).

The application of digital technologies in the sales pitch at the POS within the
retail-industry represents an intensively discussed field in previous research work
(Taylor, 2016); (Giebelhausen, Robinson, Sirianni, & Brady, 2014); (Spreer &



32ND BLED ECONFERENCE

1168 i .
HUMANIZING TECHNOLOGY FOR A SUSTAINABLE SOCIETY, CONFERENCE PROCEEDINGS

Rauschnabel, 2016); (Watson, 2011). However, previous research has provided
insufficient answers to the question of how the use of digital technologies for
personal sales interaction at the POS influences customer satisfaction in relation
to the various needs of the different sectors of the retail industry (Blazquez,
2014); (Kumar, Reinitz, Simunovic, Sandeep, & Franzon, 2009); (Ryding, 2010).
Hence, the authot’s aim of his work is, on the extension of existing models, to
advance the knowledge and to identify the factors that influence on customer

satisfaction, for defining a recommendation action for the management.

For this reason, the author has formulated the following research question with

the associated sub-questions:

1. How does the use of digital technologies for personal sales interaction at the

point of sale influence customer satisfaction?

2. In how differs the level of customer satisfaction when using digital
technologies for personal sales interaction at the point of sale concerning the

different sectors of the retail industry?

3. To what extent does the use of digital technologies for personal sales

interaction at the point of sale impact the customers’ repurchase behavior?

4. To what extent does the use of digital technologies for personal sales
interaction at the point of sale impact the customers’ willingness for cross-

buying?

To what extent does the use of digital technologies for personal sales interaction

at the point of sale impact the customers’ willingness to pay a higher price?
3 Methodology

To analyse empirical evidence in the field there exist various scientific methods
that can be used to conclude findings on a research question (Sreejesh,
Mohapatra, & Anusree, 2013).
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Within the planned dissertation, secondary research is carried out on the basis of
a comprehensive literature analysis. Therefore the author will refer to
publications, journals, convention proceedings, conferences and recent studies
by market research institutes. In addition, publicly available literature on topics
such as digital technologies, point-of-sale, sales interaction, marketing, customer
satisfaction etc. will form the basis of the literature study. Furthermore, websites

of retailers, industrial companies or professionals are included in the research.

On the basis of the secondary research, the author will define the relevant terms.
In addition, he will make a conceptual delineation and classification of customer
satisfaction, explain the construct of customer satisfaction, and respond to the
confirmation / disconfirmation paradigm (Woodruff, Cadotte, & Jenkins, 1983).
The author also intends to work out newer approaches to customer satisfaction

research in this context.

Furthermore, in order to analyze the effect of the use of digital technologies
within personal sales conversations, there exist various theoretical models to
identify factors that influence customer satisfaction, which the author currently

favors as a foundation (Boslau, 2009):

e Technology Acceptance Model (Davis, Bagozzi, & Warshaw, 1989)
e Innovation Diffusion Theory (Rogers, 1962)

e SERVQUAL-Ansatz (Parasuraman, Zeithaml, & Berry, 1985)

e Transaction-Cost Theory (Williamson, 1979)

An investigation by Song and Letch concerning literature review of assessment
methods found that only 5.9% of the studies used multiple analytical methods.
In order to increase the knowledge about the research questions within the
planned work, this study will combine two analysis methods to increase the
knowledge about the research questions (Song & Letch, 2012).

Therefore the primary research is based on a multimethod research (Starr, 2014);
(Brewer & Hunter, 1989). Thereby, in order to investigate problems further, to
define further parameters and to create a reliable questionnaire for quantitative
research, qualitative surveys will be carried out in advance. This happens in the

form of expert interviews with specialists in the field of digital technologies for
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the retail-industry, retailers and customers. The author plans to conduct expert
interviews on a semi-standardized interview conducted face-to-face with open
questions. This interview technique seems appropriate to keep the answers
spontaneous without giving respondents an opportunity to prepare their
answers. On this basis, new hypotheses are created, which are then used in the
questionnaire. Therefore the author plans a survey, which can be fulfilled
analogously or online to obtain results from both, digital affine and less digital
affine, participants.

The goal of using this methods, is to follow both, the exploratory (qualitative
research approach) and the confirmatory scientific method (quantitative research
approach) to reach multiple objectives and to provide a fuller explanation and
understanding. Therefore the results of the study will deliver a provision of
“subjective insider” and “objective outsider” viewpoints. Another aim of using
qualitative and quantitative research methods is to draw from the strengths of
the two methods and minimize the weaknesses (Johnson & Christensen, 2013).
Summarizing, the following figure 1 illustrates an overview of the planned

structure of the work:

____________ .
3 Developing _—— _—— \ \
Chapter Introduction Thgor_etlcal a Research Qi Gt ) Conclusion >
Principles Research Research )/
Model i 4
I Literature Reference Expert
Scientific Method ‘ Review ‘ ‘ Modelling ‘ ‘ Interviews ‘ ‘ Online Survey ‘ Validation ‘

Figure 11: Structure of Dissertation (own representation)

4 Expected results

Digital transformation and the resulting changes have a massive impact on
business, political and social levels (Dirican, 2015); (Andriole, 2016). Even
structures within the retail industry will change dramatically as digital
technologies will gain in influence (Heumann, 2016); (Jones, Brown, Zoltners, &
Weitz, 2005); (Lusch, Vargo, & O’Brien, 2007). For brick-and-mortar retailers,
these technologies are a way to create customer satisfaction in a personal sales

conversation at the POS and a sensible opportunity as a demarcation criterion
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(Sherman & Perlman, 2014); (Giebelhausen, Robinson, Sirianni, & Brady, 2014).
This results in benefits for both, retailer and customer (Khare, Kessler, &
Wirsam, 2018); (Bruhn & Hadwich, 2017). The difficulty is to select the right
digital technologies for generating such a unique selling proposition in order to
achieve maximum customer satisfaction (Reiter, 2012); (Kofler, 2018).

The goal of the planned dissertation is to elaborate recommendations for the
management-level for these challenges. The basis for this is provided by
answering the research question "How does the use of digital technologies for
personal sales interactions at the point of sale influence customer satisfaction?"

and its associated further questions.

The work will be divided into two parts: qualitative research in the form of
interviews and quantitative research in the form of surveys. For these two

different research methods the author expects the following results:

First, the author conducts interviews with specialists in the field of digital
technologies, retailers and customers. The author expects, especially because of
the direct implementation with open questions, a very high degree of detail of
the answers regarding the creation / achievement of customer satisfaction. The
author expects that, above all, the answers of the retailers compared to those of
the customers, will differ from the perspective. For this reason, the author of the
dissertation assumes that the comparison of the compressed data and evaluation
will make an important contribution to research since the two views will certainly
be different.

From the surveys, the author of the paper expects that a meticulous evaluation
of the results will provide a high added value and important insights that will lead
to recommendations for action. This is expected since employees of retail

companies and also end customers will be interviewed on the research issues.

In general, the author expects that, especially among younger clients, customer
satisfaction increases in a personal conversation due to the use of digital
technologies. In addition, the author expects that the use of digital technologies
will increase customer satisfaction especially for products requiring explanation

and configurable products.
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5 Future Development

For the future development of the dissertation, the author is going to work out
a comprehensive and meticulous research of all relevant articles to structure them
propetly. On this basis, an overview in the form of a "state-of-the-art" will be
claborated. Then, a research model will be designed as preparation for the two
research approaches of interviews and surveys. Especially for the surveys, the
author is going to do a pre-test to ensure the functioning of the chosen method
of the poll in advance. This will be followed by data compression, a comparison
and an evaluation. Based on this, recommendations for management will be
formulated of the findings obtained. Figure 2 gives a detailed overview of the

planned timetable of the dissertation.

In addition, the author plans to publish his sub-studies in relevant journals and
to present and discuss the results of his research at national and international
conferences. This will be an important part of the process because in this way,
different aspects of the research can be presented and discussed with experts and
professionals so that the topic but above all the research methods and the

procedure are always questioned.
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1 Introduction

In a complex competitive world, it is important to be innovative. Increasing
competition and desire to stay ahead of the competitions is forcing organizations
to give more attentions to the needs of the customers. In order to survive, grow
in the market and succeed in their desire, businesses have to innovate and do
things differently. They have to encourage customers to take more active roles in
producing goods and services. As such, customer participation refers “to the
degree to which the customer is involved in producing and delivering the service”
(Dabholkar, 1985). According to (Lengnick- Hall, 1996) there ate five roles of
customer: Customer as Resource, Customer as Co-producer, Customer as Buyer,
Customer as User and Customer as Product. Not all customers can effectively

serve in all five roles capacities.

It is believed, that the term “co-production” was made up in 1970s when
Professor Ostrom was asked to explain to the Chicago police why the crime rate
went up when the police came off the beat and into patrol cars (New Econcomics
Foundation, 2008). In the literature, the concepts of co-creation and co-
production are often used as synonyms or interchangeable (W. H. Voorberg, V.
J. J. M. Bekkers, & L. G. Tummers, 2015). According to (Constantinides,
Wittenberg, & Lorenzo-Romero, 2014) co-creation is also interchangeably used
with user innovation or co-innovation. Consumers are involved in new product
development where they act as a source of innovation in order to increase the
value of the new product or service. In spite of the terminological incoherence
of the concept of co-creation and related terms, it is possible to identify the
authors' overall agreement on the following: citizens or customers are considered
as a valuable partner in public service delivery (e.g. (Baumer, Sueyoshi, &
Tomlinson, 2011; Boivard, 2007; Cairns, 2013; Meijer, 2011).

1.1 Co-creation vs. co-production

There are also some authors, that make clear distinction between co-production
and co-creation. In goods-dominant logic and production-oriented logic the
customer was always a co-producer of value (Vargo & Lusch, 2004), while in
service-dominant logic the customer is always a co-creator of value (Vargo &
Lusch, 2000). In one the latest attempt to distinguish co-production and co-

creation the co-production was defined as “interactive process through which
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the providers and users of public services apply their different resources and
capabilities in its production and delivery.” (Torfing, Serensen, & Reiseland,
2016) On the other hand, they define co-creation as “process through which two
or more public and private actors attempt to solve a shared problem, challenge,
or task through a constructive exchange of different kinds of knowledge,
resources, competences, and ideas that enhance the production of value in terms
of visions, plans, policies, strategies, regulatory frameworks, or services, either
through a continuous improvement of outputs or outcomes or through
innovative step-changes that transform the understanding of the problem or task
at hand and lead to new ways of solving it” (Torfing et al., 2016). In line with
work of Vargo and Lusch (2004, 2006), the co-creation literature puts more
emphasis on co-creation as value (Gebauer, Johnson, & Enquist, 2010). Co-
production is rooted in the verb produce which is defined as making or
manufacturing from components or raw materials, creating or forming
(something) as a part of physical, biological, or chemical process, making
(something) using creative skills (Oxford Dictionaries, 2019¢). Co-creation is
rooted in the verb create, which is defined as bringing something into existence,
causing something to happen as a result of one’s actions, and in co-, which means
together with another or others (Oxford Dictionaries, 2019a). Co-innovation is
rooted in the verb innovate which is defined as making changes in something
established, especially by introducing new methods, ideas, or products (Oxford
Dictionaries, 2019b).

Another definition of co-creation is, that “co-creation is enactment of
interactional creation across interactive system environments (afforded by
interactive platforms), entailing agencing engagements and structuring
organizations” (Ramaswamy & Ozcan, 2018). These interactive platforms can be
used not only for the interaction between customers and providers but also for
interaction between customers and customers. Some organizations are using
social media sites, others are using blogging, just to get the customers online
community involved. Blogging is not only a social activity, but it is also a
collaborative activity (Nardi, Schiano, & Gumbrecht, 2004) Bloggers and readers
are collaboratively involved in the process of co-creating a blog. Blogging is the
process of creating a blog, but the creation is in fact a collaboration or interaction
between bloggers and readers. Through those interactions blogs are
collaboratively co-created (Baumer et al., 2011). Customers or in previous case

readers may share ideas, seek advices from other customers, making memories,
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etc. (Novani & Kijima, 2012). Co-creation refer to any act off collective creativity,
that is shared by two or more people (Sanders & Stappers, 2008) and is a
collaborative process where players from across different sectors come together
to co-design and co-implement new or improved products and services (Mourot
& Jefferson, 2014). According to (Prahalad, C.K. and Ramaswamy, 2004) value
is co-created by the customer and firm engaged in an innovation process of co-
ideation, co-design, co-development and co-creation of new products or services.
The role of consumer in the industrial system has changed from isolated, unaware
and passive consumer to connected, informed and active consumer. Their
contributions can be active (e.g. work, expertise or information) or passive or
even unknowing (e.g. behavioral data that is gathered automatically during an
activity). Contributions are than aggregated and automatically converted into
something useful to others (Cook, 2008).

Public sector innovation derives from the need of governments to boost and
enhance the responsiveness of services provided to meet individual and local
needs (Alves, 2013). Effective government and public services depend on
successful innovation — to develop better ways of meeting needs, solving
problems and using resources and technologies. In the private sector, the main
motivation for innovation is the need to maintain or increase profitability (cutting
costs, improving market share or creating new products and services), while in
public sector innovation helps public services to improve performance and
increase public value, satisfy the expectations of citizens and adapt to the needs
of users, increase service efficiency and lowering costs (Mulgan, G. and Albury,
2003). Enormous economic, environmental and societal challenges, as well as
citizens’ growing demands puts public administration under severe pressure to
be innovative (Albury, 2011; Bommert, 2010; Sandford, 2001). A clear focus, the
freedom to experiment and the combination of knowledge of several actors is
important, if we want to foster an innovative culture within public
administration. Governments have to shift their role from hierarchical, top down
steering and self-producing to facilitating and being a co-productive and problem
oriented partner (van Duivenboden & Thaens, 2007). Modern public
organizations need to become a part of dynamic innovative ecosystem where
they co-create value with citizens, government, policy makers, other public and

private organizations and institutions (Rychkova & Zdravkovic, 2017).
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Some authors have drawn attention to the fact that collaborative interaction
between public and private actors can also have adverse consequences, it can lead
to co-destruction of public value (Echeverri & Skalén, 2011; Jarvi, Kihkonen, &
Torvinen, 2018; Plé & Caceres, 2010). In the context of e-government, for
example, Uppstrém & Lonn (2017) warn that when developing and evaluating e-
government initiatives, we should be aware of co-destruction and co-creation

outcomes for all the involved communities.
1.2 Co-Creation as Part of Public Governance

In this section we will show how co-creation has changed due to different public
governance theories and administrative practices. According to (Garcia Haro,
Martinez Ruiz, & Martinez Canas, 2014), co-creation of value is an important
business strategy, necessary to suppotrt innovation processes and is needed to
achieve competitive advantages. Co-creation of value presents the mutual
contribution among consumers and a company in an innovative process
(Roberts, Hughes, & Kertbo, 2014). Importance of innovation will continuously
grow as the business environment is still increasingly uncertain and competitive
(Han et al,, 2012). In his key speech (Albury, 2011), he is questioning why are
governments across the world talking about public service innovation now and
not many years ago. Why has this subject become so important in last years? He
is talking about “the perfect storm”, where long-term challenges are becoming
more pressing, increasing pressures and demand on public services, recession,
that lead to massive tightening of public finances and persistent issues with
unknown pathway to solution. This lead to radical and compelling innovation,
that offers significantly better outcomes for significantly lower costs (Albury,
2011). According to (Kova¢, 2015) there were four public governance theories
Weberian public administration (WPA), New Public Management (NPM) and
post-NPM, Neo-Weberian State INWS) and Good Governance (GG). In
literature we can find GG (OECD, 1995) also as digital-era governance
(Dunleavy, Margetts, Bastow, & Tinkler, 20006), network governance (Klijn,
2008), interactive governance (Edelenbos & Van Meerkerk, 2012) or New Public
Governance (Osborne, 2006). WPA was in 19% and the beginning of 20t century,
NPM and post-NPM was from 1980s on, NWS is from late 1990s to present and
GG is from 2000s and on. According to (Randma-Liiv & Drechsler, 2017) were
in last three decades in Central and Easter Europe four phases of public
administration paradigm. From 1989 to 1996 was NPM, from 1997-2004/07
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Post-NPM, from 2004/07 to 2014 NWS and New Public Governance (INPG),
Joined-up Government (JUG) and Whole-of-Government (WoG) and from
2014 to today Public Sector Innovation (PSI). In addition to traditional model
few new governance and hybrid models has emerged Some of these models are
New Public Governance (NPG), New Public Service (NPS), New Weberian
State (NWS) and Public Value (PV) (Lampropoulou & Oikonomou, 2018). To
sum up public governance theories, we have Weberian public administration
(WPA), New Public Management (INPM) and post NPM, New Weberian State
(WBS) with New Public Governance (NPG), Joined-up Government JUG) and
Whole-of-Government (WoG), Public Value (PV) and Public Sector Innovation

(PSI).

Table 1 presents the roles of service beneficiary within different public governance models
with the stress on collaboration dynamics between government and citizens.

PUBLIC GOVERNANCE
SERVICE BENEFICIARY
MODEL
WPA Citizen as legislation addressee
NPM Customer, client, user, consumers
POST-NPM Customer, client, user, consumers
WBS Citizen, more as a subject
NPG Active citizen, co-decision maker
JUG Ifl-creased citizen participation,
citizen-centered models.
Public-private cooperation,
WwWOG ..
coordination
Citizen as stakeholder,
PV ..
citizen/customer
PSI Valuable partners, co-creators

Table 7: Public governance models

Source: Authors own interpretation of: (Christensen & Lacgreid, 2007;
Katsamunska, 2016; Kova¢, 2015; Lampropoulou & Oikonomou, 2018;
O’Flynn, 2007; Randma-Liiv & Drechsler, 2017; Suzuki & Demircioglu, 2017;
Thapa, Niehaves, Seidel, & Plattfaut, 2015)
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1.3 User roles

Citizens can have different roles in co-creation. (Nambisan & Nambisan, 2013)
defined four roles in citizen co-creation such as citizen as explorer, citizen as
ideator, citizen as designer and citizen as diffuser. In work (W. H. Voorberg
et al,, 2015) identify three types of roles a citizen can have in co-creation/co-
production: citizen as a co-implementet, citizen as a co-designer and citizen
as an initiator. According to (Echeverri & Skélén, 2011), citizen can have four
roles: value co-creator, value co-recover, value co-reducer and value co-
destroyer. Last two roles came from co-destruction, because co-creation and co-
destruction are intertwined. Citizen may have different roles based on
participation in, for example, smart city project. There were 6 roles for citizens
such as citizens as sensors or data providers, citizens as problem reporters
and feedback providers, citizens as hackers, citizens as neighborhood
innovators, citizens as idea generators and budgeters and lastly citizens as
collaborator and project partners (Glnter, 2010).

With the change of public governance models, citizens are taking new roles —
they are becoming more and more active in collaboration with government.
Three broad issues have made imperative for government agencies at all levels to
change the nature of their relationships and engagement with citizens in problem
solving. Fiscal austerity encourages new, less resource-intensive modes of
problem solving. Complex problems call out for more collaborative approaches
with external partners, including citizens. New information technologies make
connecting with citizens easier and reduce the cost of such collaboration
(Nambisan & Nambisan, 2013). These three factors have set the context for
redefining citizens role in public services. Citizens are not passive anymore, but

are valuable partners, co-creators in achieving business goals and main objectives.

The reminder of the paper is organized as follows: section “Methodology of a
Literature review” presents literature review on research trends in the field of
public services co-creation. In section 3 we present problem definition, section
“Methodology and preliminary/expected results” presents our conceptual

framework and the last section summarizes our future development beliefs.
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2 Methodology of a Literature review

Previous definitions of co-creation share some key points. Co-creation is an
activity of process between the company/otganization and the
consumer/user/citizen/customer. It requires joint collaboration of both sides
and the main objective is to create value for both sides (Garcia Haro et al., 2014).
Based on these key points, we can sum up, that in the context of public
administration, the room for co-creation was created within the New Public

Governance and forward.
2.1 Research Trends in the Field of Public Services Co-Creation

Relevant literature in the field of public services co-creation will be searched in
the Web of Science and ScienceDirect. We will run few searches in electronic

database using different terms:

e  [co-creation] or [co-production] or [co-innovation| and [public services]
ot [public administration| or [public domain| or [local government],

e  [co-creation] or [co-production] or [co-innovation] and [maturity model]
or [maturity assessment| or [maturity level] and lastly

®  [co-creation] or [co-production] ot [co-innovation| and [decision model]

ot [decision support system].
The results of the above presented search strategy are presented in Table 2.

Table 8: Search parameters and results

Search parameters Results
Web of

Science

ScienceDirect | Scopus

1. co-creation or co-
production or co- 9132 23582 11444

innovation

2. (co-creation or co-
production or co- 269 33 422

innovation) and
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(public services or
public
administration or
public domain or
local government)

(co-creation or co-
production or co-
innovation) and
(maturity model or
maturity assessment

or maturity level)

10

(co-creation or co-
production or co-
innovation) and
(decision model or
decision support
system)

10

38

(co-creation or co-
production or co-
innovation) and
(decision model or
decision support
system) and (public
services or public
administration or
public domain or

local government)

(co-creation or co-
production or co-
innovation) and
(public services or
public
administration or
public domain or

local government)

and (maturity model
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or maturity
assessment or

maturity level)

(co-creation or co-
production or co-
innovation) and
(decision model or
decision support
system) and (maturity
model or maturity
assessment or

maturity level)

(co-creation or co-
production or co-
innovation) and
(decision model or
decision support
system) and (maturity
model or maturity
assessment or
maturity level) and
(public services or
public
administration or
public domain or
local government)

In our review, we will include records from 31, 4th 5t and 6th search in the Web

of Science, ScienceDirect and Scopus. These records include search parameters

that are relevant to the topic of research. 3t search parameter revealed 21

different articles and 4% search parameter 42 different articles. Articles that

include the 5% and the 6t search parameters are already part of 31 and 4t search

parameter. In total, without duplicates, we identified 63 different articles to be

included in the literature review. We will divide research trends into five

categories: subject area, user roles, digital dimension, role of decision support

systems and role of maturity models. Figure 1 shows number of articles published
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per year. As we can see, the trend is growing, indicating that we are addressing a
relevant topic. Number of articles for year 2019 is not relevant, because year has

just started.

Articles per year
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Figure 12: Number of articles per year

2.1.1  Subject area and user roles

Table 3 shows number of articles and references per category. We can see that
most of the research in the observed field was made in the field of environment,
marketing, computer science, health and industry. These subject areas seem to

practice a high level of collaboration between citizens and organizations.



1188

32ND BLED ECONFERENCE

HUMANIZING TECHNOLOGY FOR A SUSTAINABLE SOCIETY, CONFERENCE PROCEEDINGS

Table 9: Number of articles and references per subject area

Number of
Subject area articles References
(percentage)
Agtriculture 2 (3,2 %) (Eastwood, Dela Rue, & Gray, 2017; Rossi,
Salinari, Poni, Caffi, & Bettati, 2014)
Biology 1(1,6 %) | (Altieri, Di Renzo, & Genovese, 2013)
Business 1 (1,6 %) (Adrodegari, Saccani, Kowalkowski, & Vilo,
2017)
Car industry 1 (1,6 %) (Beelaerts van Blokland, van de Koppel,
Lodewijks, & Breen, 2018)
Computer 6 (9,5 %) (Carroll, 2017; Carroll & Helfert, 2015;
science Gonzilez-Rojas, Correal, & Camargo, 2016;
Hofmann, Lauber, Haefner, & Lanza, 2018;
Hwang, 2010; Zainuddin & Gonzalez, 2011)
Education 3 (4,8 %) (Basanno, D’Aniello, Gaeta, Perano, &
Rarita, 2016; Piroozfar, Adeyeye, Rosenkind,
& Winstanley, 2013; Valentin, Hegmans,
Emrich, Werth, & Loos, 2013)
Environment 17 (27 %) | (Adem Esmail, Geneletti, & Albert, 2017;

Barnhart et al., 2018; Capaz & Seabra, 2016;
Conraud, Jammes, Vera Morales, &
Cordoba, 2014; Dahl et al., 2018;
DeCrappeo, Bisbal, & Meadow, 2018;
Dilling & Lemos, 2011; Gebetsroither-
Geringer, Stollnberger, & Peters-Anders,
2018; Lobbrecht, Einfalt, Leanne, &
Poortinga, 2011; Mann & Schifer, 2018;
Pérez-Fortes, Bojarski, & Puigjaner, 2011;
Polese, Carrubbo, Bruni, & Maione, 2017;
Rayl, Young, & Brownson, 2013; Rose et al.,
2018; Stewart & Bennett, 2017; Wissen
Hayek, Teich, Klein, & Grét-Regamey, 2016;
Wood, Stillman, & Goss-Custard, 2015)
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Geochemistry

3 (4,8 %)

(Barth, Andresen, Iden, & Johansen, 1996;
Fang et al., 2016; Yang, He, Hu, Hu, & Y1,
2017)

Health

5 (7,9 %)

(Freebairn et al., 2017; Horrocks, Michail,
Aubeeluck, Wright, & Morriss, 2018; Sawtell
et al., 2018; Schalkers, Enthoven, Bunders,
& Dedding, 2017; Seymoens, Ongenae,
Jacobs, Verstichel, & Ackaert, 2019)

Industrial

services

1 (1,6 %)

(Kohtamiki & Helo, 2015)

Industry

5 (7,9 %)

(Caner Taskin & Tamer Unal, 2009; Dumetz
et al., 2016; Li, Zheng, & Wang, 2013;
Ojanen, Kolehmainen, Ahonen, &
Tuominen, 2010; Resteanu, Mitan, & Masei,
2001)

Marketing

7 (11,1%)

(Chuang, Lin, Chen, & Chen, 2013; Lee &
Lee, 1999; Motamarri, Akter, &
Yanamandram, 2017; Mukherjee, 2016;
Pantano & Migliarese, 2014; Roser,
DeFillippi, & Samson, 2013; Tung, Yuan, &
Chi, 2009)

Not specified

5 (7,9 %)

(Chiu, Liang, & Turban, 2014;
Constantinescu, Devisch, & Kostov, 2017;
Grace, Finnegan, & Butler, 2012; Karmarkar
& Roels, 2015; McPhee, 2016)

Other areas

3 (4,8 %)

(Haahr, 2014; Kutsikos & Kontos, 2012;
Tonelli, Demartini, Loleo, & Testa, 2016)

Social policy

2 (3,2 %)

(Hildebrandt, 2018; Santos, Tonelli, &
Bermejo, 2014)

Space science

1(1,6 %)

(Sherwood & McClLeese, 2013)

Similatly, user roles as identified in section 1.3 were identified only in one article,

where there were four user roles: innovators, differentiators, enablers and

coordinators (Motamarri et al., 2017). In other articles, user roles in context of

co-creation or co-production were not specified. We can find other roles in the

context of decision making, such as stakeholders, experts, decision makers, etc.



328D BLED ECONFERENCE

1190
HUMANIZING TECHNOLOGY FOR A SUSTAINABLE SOCIETY, CONFERENCE PROCEEDINGS

2.1.2  Digital dimension

In this section, we show how often a digital dimension is addressed in the co-
creation research. From total of 63 articles, 34 articles have digital dimension (54
%) and 29 do not (46 %). In those 34 articles, we can find different tools for
decision support systems or maturity models, web-based visualization platforms,
Saa§ applications, electronic guided decision support systems, different practices
on social media platforms, usage of machine learning for decision-making, etc.

Many of them could be reused with little or no changes.

Number of articles that have digital dimension

= Yes = No

Figure 13: Digital dimension in the co-creation literature
2.1.3  Role of decision support system or decision models

From 63 articles, 42 articles (66,67 %) were found with search parameters
“decision support system” or “decision model”. Of 42 articles only in 3 articles
(7 %) role of decision support system or decision models were not clearly shown.
Role of decision support systems can be found in different decision support
systems (e.g. spatial DSS, DSS for vineyard managers, DSS for farmers, DSS for
seasonal climate forecasting, etc.). In some articles we could find which method
was used (e.g. ANP, AHP, Theory-based, Multi-attribute decision making, Pareto
frontiers, Machine learning as part of DSS, decision chats, etc.). In some cases,
authors wrote about (decision support) tools or decision models for decision
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making and not decision support systems (e.g. decision support tool for
watershed management, dynamic decision support tool for comparing policy
options, spectral analysis tools, decision aid tool based on System Perception
Analysis, Emergency decision model for distribution plan, Decision analytical
model for evaluation of interventions, etc.). Decision models can be also found
as part of larger applications, as it is the case in (Lobbrecht et al., 2011; Tung et
al., 2009). We can summarize that different authors use different methods for

decision making.
2.1.4 Role of maturity models or maturity assessment

From 63 articles, 21 (33,33 %) were found with search parameters that contained
“maturity model”, “maturity assessment” or “maturity level”. Of 21 articles in 7
articles (33,33 %) role of maturity models was not clearly shown. Some authors
proposed new or updated maturity models (e.g. Enterprise interoperability
framework for assessing maturity level, Inner Source Capability Maturity Model,
Stability-value leverage maturity model, Model Predictive Control, etc.). Role of
maturity model can be also seen as part of Manufacturing Value Modeling
Methodology, that uses Gartner Maturity Model. Nonetheless authors mostly
assessed maturity with 3 to 5 Likert Scale, where 1 was the lowest score and 5

was the highest score.
2.2 Mayor Subsections

According to (Urze & Abreu, 2012) if you want to achieve high levels of
performance and competitiveness or competitive advantage, you need
innovation capacity, which requires access to new knowledge that enterprises
usually do not hold. For example, in United Kingdom patient and public
involvement in health care research is a requirement in most publically funded
researches. Co-production emerged as a critique of the lack of recognition of
service users input in the successful delivery of a service. Co-production, as a
service delivery model where the service user is an active contributor in the
delivery of service, has often been cited in UK health and social care policy as a
way forward (Realpe, Wallace, Adams, & Kidd, 2015). Different actors are
participating in the process of knowledge production which is becoming more
socially accountable (Gillard, Simons, Turner, Lucock, & Edwards, 2012). Lack

of accountability, autonomy, capacity, trust, efficiency and legal basis of the
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modern state are five concepts criticizing public-private partnership (3P model).
According to (Puerari, Concilio, & Longo, 2014), a solution might be a public-
private-people partnership (4P model). Governance model based on 4P model
shows that governance is the result of a learning process that involves knowledge
in action, or better action as knowledge. Involved actors in the making of the
governance are transforming their own experiences into a cognitive

infrastructure of the emerging governance.

According to (Nascimento, Sousa Neto, Milito, & Oliveira Janior, 2014) there
are eight factors contributing to the growth of maturity in project management
in public organizations. These factors are Planning and control, Management
skills development, Project management environment, Subject Acceptance
Project Management, Stimulus for Performance, Evaluation of Projects and
Learning, Office of Project Management and Visibility of Project Managers.
There are probably also other factors that can be used in maturity model for

maturity assessment.

A maturity model is a technique that is valuable in measuring different aspects of
a process or an organization and represents a path towards an increasingly
organized and systematic way of doing business (Proenca, 2016). According to
(Bruin, Freeze, Kaulkarni, & Rosemann, 2005) maturity models have been
designed to assess the maturity of a selected domain on more or less
comprehensive set of criteria. The most popular way of evaluating maturity is
with a five point Likert scale where 5 represent the highest level of maturity.
According to (Shih, Zhang, Li, & Bai, 2018) there could also be readiness level
scale from 1 to 4. 1 represents new technologies that are still in the research phase
and moving toward proof of concept, 2 represents technologies that are in the
stages of optimization, system integration, pilot testing and demonstration, 3
represents technologies that are ready for immediate deployment and 4
represents technologies that are mature and well established. This scale could be
used after the Likert scale, because first, one would evaluate the maturity of the
domain, in order to establish whether it is mature enough to implement new
technology; later, with the readiness level scale from 1 to 4, it would be possible
to assess the maturity of newly implemented technology. If an organization
scores high on both scales, stakeholders would know that this organization is
mature enough to implement new innovative technologies, but uses only mature

and well established technologies.
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When organizations decide to achieve their objectives in co-creating a service or
creating a value, they have to manage to co-ordinate different actors in their
collaboration. Firstly, organizations have to choose general orientation of their
activities in order to secure scheme sustainability on a long-term basis with
efficient service maintenance strategy, secondly, planning process should include
some safety margins or alternative management rules to allow for unexpected
events while the plan is being carried out and making decisions regularly in order
to correctly reacting to unforeseen events and reviewing the initial plans (Le Gal
& Papy, 1998). In today’s organizations, value creation is characterized by
intangible drivers like process improvements, innovation, knowledge and people.
Decision making is becoming increasingly complicated as a result of the
enormous number of alternatives and multiple conflicting goals (Tonelli et al.,

2016).

When researching literature in the field of Public Services Co-creation we did not
tind any article including decision support systems or decision support models
and maturity models. In fact, we did not find any article in the field of co-creation

where decision support systems and maturity models would be included.
3 Problem definition

Previous research in the field revealed that, despite many co-creation processes,
guidelines and instructions, at least to our knowledge, there is no framework
supporting public sector organizations in co-creation of public services. Thus, a
general research question (RQ) to be addressed in the thesis is: What are the
limitations of the existing maturity models for assessment of public services co-

creation? This general research questions will be structured in the following ones:

RQ1: Do current co-creation models support evaluating co-creation maturity of
services?
RQ2: Is it possible to create a decision making model with which we can measure
maturity level of public services co-creation?
RQ2.a: What are key criteria for decision making model for assessing
maturity level of co-created service?
RQ2.b: Can decision making model be sensitive enough to differentiate
between different levels of maturity?
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The purpose of our work is to develop a framework, that would facilitate the
public sector organizations to implement the process of co-creation in the

renewal or innovation of the service.

The contribution of this research is the development of a framework that guides

organizations in public sector in the implementation of process of co-creation.
4 Methodology and preliminary/expected results

Different research methods and models will be used in our research to create
proposed framework. Interviews and questionnaires with experts in the domain
of co-creation will be used to get proper criteria and weights for our decision
making model and maturity model, and case study for testing our framework.
Our framework consists of a few steps. First step is defining the problem. Well-
defined problems lead to breakthrough solution. Most organizations are not
sufficiently rigorous in defining the problems they are attempting to solve, when
developing new products, processes, or even businesses (Dwayne Spradlin,
2012). Usually, finding problems to solve is not a challenge; however, sometimes
identifying the exact problem can be a challenge - and thus we sometimes treat
the wrong problem (Clemen & Reilly, 2014).

Second step is choosing the right collaboration mode. Complex organizational
environment demands effective management not only within but also between
organizations (Huxham & MacDonald, 1992). The right leadership is required
for successful process of co-creation. Leadership has to navigate in conditions of
shared power and voluntary engagement. Participants cannot be ordered to
collaborate but must be convinced of the merits of collaboration (Hedensted
Lund, 2018). When organizations are increasingly collaborating with outsiders to
innovate, they confront critical and complex choices about whom to collaborate
and how to share power with them (Pisano & Verganti, 2008). Previous research
indicates that collaboration may be necessary and desirable, but it is hardly easy
and failures are common (Crosby, Bryson, & Middleton Stone, 2000).

Third step is a design phase. The goal of this step is design of service, which can
be used for production of pilot/prototype. Services are essential to human well-
being, especially in sectors like health care, education, finance and governmental

services (Patricio, 2017). There are three different perspectives to service that
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have to be taken into account: Goods Dominant Logic (G-D logic), Service
Dominant Logic (S-D Logic) and New Service Development (NSD). In G-D
Logic is service as an outcome (new kind of service products or attributes), in S-
D Logic is service as an experience (valuable, subjective expetience) and in NSD
is service as a process (a new, well-functioning process). In S-D Logic value is
always co-created in interactions among providers and beneficiaries, while in
NSD value co-creation is an active, creative and social process based on
collaboration between provider and customer (Kijima & Arai, 2016). According
to (Bartl, 2009) there are three key questions in co-creation process: “At what
stage in the innovation process co-creation should take place? What kind of
customer/user is best suited to co-create with? How the course of co-creation
should be designated?” In this phase customers and providers try to share and
co-define internal model through mutual understanding (Novani & Kijima,
2012). To create optimal settings and conditions for this co-creation design phase
is demanding and expensive in terms of time, money and other resources. The
right people have to be involved in the right time, both in terms of power and
skill and still be sure that progress is being made (Mogstad, Hoiseth, & Pettersen,
2018). Not knowing if the project will result in desired outcome or if we are
colored by our eatlier experiences and past disappointing experiences tends to
lead to cynicism and demotivation (Bowen et al., 2013). Better knowledge on the
co-creation maturity stage within a firm aims to shed light on potential pitfalls of
co-creating offerings and supports practitioners to determine the expected co-
creation outcome. A thorough understanding of when and where to leverage co-
creation becomes even more important to ensure no co-destruction takes place.
(Oertzen, 2018).

Last step is production phase. The goal of this phase is to build working pilot or
prototype based on previous research in design phase and then deliver it to
market. Service concepts are created, conceptualized and developed to be made
ready for delivery. Before delivery, prototype has extensive testing (Mosen Abdel
Razek, Husen, Pallot, & Richir, 2017). Tested interactive prototype will be the
same as the users will experience when using it after delivery (Boukhris, Fritzsche,
& Moslein, 2017). Prototyping is necessary because customers cannot evaluate a
service without experiencing it in person (Ko, Jung, Kim, & Keum, 2013). After
successful extensive testing of prototype new service or product is ready for

delivery.
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Figure 3: Proposed framework
5 Future development

The purpose of this work was to find literature gap in the field of public services
co-creation. Literature review has revealed that even though public service co-
creation is not a new concept, we could not find any work that would combine
decision support systems, maturity models and public service co-creation.
According to (W. H. Voorberg et al., 2015) policy makers and politicians consider
co-creation/co-production with citizens as necessaty condition to create
innovative public services that actually meet the needs of citizens. But what do
we actually know about co-creation maturity of these new services? Decision
making models for assessing maturity level of co-created services and increasing
usage of co-creation practices could help policy makers and politicians get a
thorough understanding of when and where to exploit the benefits of co-creation
and also ensure that no co-destruction would happen. We believe that our work
will also motivate others to start assessing maturity level of their newly innovated
services and thus reduce the possibility of co-destruction and failed public

services.
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1 Introduction

Around the world, drivers of taxicabs protest against private hire vehicle
companies such as Uber. Uber is a transportation network company that offers
services including peer-to-peer ridesharing, ride service hailing, food delivery,
and a bicycle-sharing system. It is not a taxi service company since it does not
own taxi cars, but it is disruptive for the taxi market (The Economist, 2015). This
makes it a good example of blurring organizational boundaries, caused by
digitization, globalization, changing labor relations and social media
(Management Impact, 2018). Another example is Threadless, a clothing company
that fully outsources its core activity, clothing design, to its international online
community of customers. It has never invested in advertising and it also employs
no professional designers. The customer is the company (Marketing Tribune,

2018).

2 Problem definition: marketing faces trust issues

The blurring of organizational boundaries plays a role in all sectors and within
marketing there are three major changes to be seen. Firstly, the rise of the
platform economy has led to more stakeholder complexity (Frenken, 2017).
Value creation takes place in changing compositions within chains and billions
of internet connected objects, devices and robots that will play a role in economic
and social traffic are being added rapidly (Marketingfacts, 2016). The
technological infrastructure exists, but the social infrastructure with paradigms
such as trust, connection, collaboration and development and use of talents are
needed and equally important (Korte, 2010). Secondly, the consumer is changing
the business. As a result of the macro trend digitization via social media, they are
becoming increasingly critical and influential. With one click, they switch to the
competitor or share their experiences with the world. They respond via blogs and
forums, form (purchasing) collectives and communities such as in the example
of Threadless, participate in organizing and implementing organizational
processes (open innovation, help desk functions, rates and reviews or influencer
marketing). Companies are therefore no longer fully in control of their own
products, brands and messages (Vision paper research group MMI, 2016). A
problem with this is that consumer communications are not always reliable either.
Consumers can threaten with bad reviews in exchange for a free product or

service. In the case of Uber, drivers and consumers can agree that they will judge
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each other well. Something that happens frequently on LinkedIn (Marketingfacts,
2016). Reviews are easily purchased (INOS, 2019) and, according to soon-to-retire
Unilever Chief Marketing Officer Keith Weed, many influencers used fake
followers, also called computerized bots to inflate viewing figures (Reuters,
2018). Finally, the macro trend sustainability ensures that consumers find it
increasingly important which ethical values, such as sustainability, authenticity,
honesty, transparency and openness (Nielsen, 2013; World Federation of
Advertiser & Edelman, 2013) organizations and brands represent. Marketing is

therefore increasingly about values rather than value.

In above mentioned changes, trust plays a central role within the total value
creation chain. Carly O’Neill summarizes that consumers find it difficult to trust
moral production, with the same reasons why they mistrust mass production.
The eco system is too complex due to the increased stakeholder complexity; it is
opaque and the chains are long. Consumers do not know which information to
trust and have little confidence in the integrity of organizations (Sociologie
Magazine, 2013). On a global level, several sources show that organizing and
maintaining trust is a major challenge (Gallup, 2018; Weddepohl; Edelman &
PwC, 2017). Organizing trust will therefore be the central theme in this research.

Brand expert and neuroscientist Erik Schoppen (2016) states that trust starts with
transparency and that organizations must be able to put their promises in order
and make them transparent. Bernard Marr (2018) endorses this and adds that in
a world of digitization, where 160 million emails are sent every 60 seconds, 98,000
tweets are shared on Twitter, 600 videos are uploaded on Youtube and 1500
blogs are created, organizations must respond with trust and transparency by
using technology. Professor Henk Volberda (2015) arrived at four levers for
business model innovation of which technology is one: technology, management,
organizational forms and co-creation. An example of technology as a lever for

innovation is social media, which has been disruptive for many business models.

Blockchain technology claims creating an immutable trust through its
characteristics (The Economist, 2015). Ogilvy RED (2017) also concludes that
blockchain's immutable trust stems from the following characteristics: safety,
transparency, authenticity and credibility. Tapscott (2016) compares blockchain
to a general ledger in which transactions are kept. Instead of central control over

the general ledger, a blockchain is distributed to blockchain participants. So there
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is no central database that can be hacked. In addition, the blockchain is in
principle transparent for everyone. Finally, the blockchain is cryptographically
encrypted which guarantees virtual security. Until now, scalable solutions have
not been available and the technology is still in its infancy (Gartner, 2018). This
is also evident from research results from the Capgemini Research Institute
(2018). This research shows that 3% of 447 blockchain interested companies
apply the technology on a large scale and 87% are still in the experimental phase.

A literature research conducted in 2018 towards exploring blockchain in
combination with trust and marketing compared to the same research in march

2019 has the following results:

Database: Business Source Elite | EBSCO

Keywords: Results 2018:
Results 2019:
- Blockchain 3,612 5174
- Blockchain AND Trust 158 207
- Blockchain AND Marketing 86 135
- Blockchain AND Marketing AND Trust 6 6

The results shown below in figure 1 and 2 indicate that academic research into
the claim of blockchain creating immutable trust is increasing in interest.
However, if combined with marketing there has not been any new entry and has
only two hits in academic journals. Especially one article is relevant to this
research: The limits of trust-free systems: A literature review on blockchain technology and
trust in the sharing economy (Hawlitschek, Notheisen & Teubner, 2018). The authors
conclude that de concepts of trust for the sharing economy and for blockchain
technology differ substantially. In order to successfully contribute to theory on
trust in different contexts it is of utmost importance to agree on a set of common
concepts and expressions and to relate those to established work. They proceed
stating that it is necessary to critically assess and discuss the “promises” derived
from nonacademic literature and media, from a scientific, well-structured and

theory-grounded point of view.
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Main Research Question:
How can blockchain technology be set up so that it contributes to organizing

trust between an organization and customers in an ecosystem of stakeholders?

The scope of this research will be the food industry since this industry is facing
the problem of mistrust between organizations and consumers heavily

(Sociologie Magazine, 2013).

“Blockchain technology enables a new era of end-to-end transparency in the
global food system. It allows all participants to share information rapidly and
with confidence across a strong trusted network. This is critical to ensuring that
the global food system remains safe for all.”

Frank Yiannas, VVice President, Food Safety at Walmart

Research questions (RQs):

1. What are the concepts of trust in blockchain and in organizing trust
between an organization and customers in an ecosystem of
stakeholders?

2. What are mechanisms/factors for organizing trust in general and for
blockchains specifically?

3. How can these mechanisms/factors (see RQ2) be operationalized in
blockchain technology to organize trust between an organization and
customers in an ecosystem of stakeholders in the food industry?

4. What is the validity of trust-based blockchain solutions for organizing

trust between organizations and consumers?
3 Methodology: design research

The design science paradigm is chosen as research design since it is
fundamentally a problem-solving paradigm. It seeks to extend the boundaries of
human and organizational capabilities by creating new and innovative artifacts. It
is next to behavioral science much used in the Information Systems discipline
(Hevner et.al, 2004), especially in the context of addressing so called 'wicked'
problems. Therefore it is considered suitable as a design for this research.

The research framework developed by Hevner et al. (2004) is shown in figure 3:
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Figure 1: Information Systems Research Framework

There will be three phases in the research covering the research questions as

follows:

Exploration phase:

1. What are the concepts of trust in blockchain and in organizing trust

between an organization and customers in an ecosystem of

stakeholders?

Method: Knowledge Base literature review

A literature review will be conducted to set boundaries for the theoretical

foundations and context of the research question, bringing the research question

into focus (Okoli & Schabram, 2010).

2. What are mechanisms/factors for organizing trust in general and for

blockchains specifically?
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Methods: Environment literature review and focus groups resulting in
technology-based artifacts, organization based artifacts and people-based
artifacts needed for the development phase.

This literature review will focus on instruments and constructs which are in place
for organizing trust in all industries. The scope will be within and outside the
blockchain as it is relevant to know which factors play a role and can be

transferred to building a blockchain setup in the developing phase.

The focus groups aim to further analyze the business needs towards organizing
trust. It is more efficient than qualitative interviews and it allows for cross
participant communication which achieves more depth in the subject (Morgan,
1996). The participants will be selected on their role and capabilities and there

will be a diversity in sectors.
Development phase:

3. How can these mechanisms/factors (see RQ2) be operationalized in
blockchain technology to organize trust between an organization and

customers in an ecosystem of stakeholders in the food industry?

Method: the blockchain template will be setup following the results of the

exploration phase.

Hevner et al. (2004) state that the following artifacts are necessary to address the

issue of organizations to overcome the predicted acceptance problems:

e Technology-based artifacts (e.g., system conceptualizations and

representations, practices, technical capabilities, interfaces, etc.);

e  Organization-based artifacts (e.g., structures, compensation, reporting

relationships, social systems, etc.);

e DPeople-based artifacts (e.g., training, consensus building, etc.).
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Justifying/Evaluation phase:

4. What is the validity of trust-based blockchain solutions for organizing

trust between organizations and customers?

Method: to be chosen

Hevner et al. (2004) continue their framework with five design evaluation

methods, see figure 4, of which a choice will be made:

1. Observational

Case Study: Study artifact in depth in business environment

Field Study: Monitor use of artifact in multiple projects

2. Analytical

Static Analysis: Examine structure of artifact for static qualities (e.g.,
complexity)

Architecture Analysis: Study fit of artifact into technical IS architecture

Optimization: Demonstrate inherent optimal properties of artifact or provide
optimality bounds on artifact behavior

Dynamic Analysis: Study artifact in use for dynamic qualities (e.g.,
performance)

3. Experimental

Controlled Experiment: Study artifact in controlled environment for qualities
(e.g., usability)

Simulation — Execute artifact with artificial data

4. Testing

Functional (Black Box) Testing: Execute artifact interfaces to discover
failures and identify defects

Structural (White Box) Testing: Perform coverage testing of some metric
(e.g., execution paths) in the artifact implementation

5. Descriptive

Informed Argument. Use information from the knowledge base (e.g.,
relevant research) to build a convincing argument for the artifact’s utility

Scenarios: Construct detailed scenarios around the artifact to demonstrate
its utility

Figure 4: five design evaluation methods

4 Preliminary/Expected results:

Expected results for practice:

e Monitoring tool for measuring trust in the food industry

e Configuration template for blockchain

e Promotion of expertise of participants
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Expected academic results:

e 5 to 6 academic papers of which at least 1 in an ISI Ranked Journal

e DParticipation at conferences
5 Future development:

The relevance of this research to education is high. Many institutes within the
University of Applied Sciences Utrecht focus on digital transformation,
operationalized in big data, blockchain and artificial intelligence. For example,
the institute for business administration focuses on digital transformation.
Teachers at that institute indicate that they would like to include blockchain in
the curriculum, but knowledge is lacking. Opportunities lie in embedding the
results in the curriculum of both the IBA and IMC institutes and developing a
Mastet's program within these institutes. In addition, this topic provides

opportunities for cross-institutional initiatives.

References

Capgemini Research Institute (2018). Does Blockchain hold the key to a new age in
Supply Chain transparency and trust? Capgemini Consulting 2018.

Crabtree, S. (2018). The real future of work: the trust issue. Gallup 2018.

Economist, (2015). The promise of the blockchain: The trust machine. Econ.
10/31/2015, Vol. 417 Issue 8962, p13-13. 1p.

Edelman (2013). Edelman trust barometer. Edelman 01/19/2013.

Frenken, K., Weddepohl (2017). Wat is de tockomst van de deeleconomie? Studium
Generale lezing 10/06/2017.

Hawlitschek, F, Notheisen, B & Teubner, T, (2018). The limits of trust-free systems: A
literature review on blockchain technology and trust in the sharing economy.
Elsevier Electronic Commerce Research and Applications 29 (2018) 50-63

Gartner (2018). 2018 Emerging Technologies Hype Cycle. Gartner 08/16/2018

Geller, M. & Holton, K. (2019). Unilever to pick 'trusted publishers' for digital
advertising. Reuters Technology News 03/28/2019

Hevner, A. R., March, S. T., Park, J., & Ram, S. (2004). Design Science in Information
Systems Research. MIS Quarterly, 28(1), 75-105.

Kreijveld, M. (2016). Met alleen een blockchain bouw je nog geen vertrouwen.
Matketingfacts 05/24/2016

Leeuwen, S. van (2018). Snelheid is het nieuwe concurrentiewapen. Marketing Tribune
12/21/2018

Marr, B. (2018). Why Trust And Transparency Will Drive Success In Our Big Data And
AI Fuelled World. Forbes 11/28/2018.



T. Linde:

Building Trust in a Digitizing World 1217

Motgan, D. L. (1996). Focus groups as qualitative research (16th ed.). Sage publications.

Nielsen (2013). Global trust in advertising report. Nielsen 09/2013.

Nijssen, M. (2018). Hoe organisatiegrenzen vervagen. Management Impact 04/24/2018.

Ogilvy RED Consulting (2017). UNBLOCKED: The Power of Blockchain Technology
to Establish Trust, Build Brands & Transform Business. Ogilvy RED Consulting
06/27/2017.

Okoli, C., & Schabram, K. (2010). A Guide to Conducting a Systematic Literature Review
of Information Systems Research. Sprouts: Working Papers on Information

Systems, 10(20). Retrieved from
https:/ /pdfs.semanticscholar.org/31dc/753345d5230e421ea817dd7dcdd352¢87
ea2.pdf

O’Neill, C. (2013). Het vertrouwen van de 'verantwoorde consument'. Sociologie
Magazine nr. 4 2013

Schoppen, E. (2016). Vertrouwen begint bij transparantie. Vastgoed rubriek vaktaal
11/2016.

Tapscott & Tapscott (2016). The Impact of the Blockchain Goes Beyond Financial
Services. Harvard Business Review 05/10/2016

Vision Paper research group MMI (2016). VISIE PAPER: Ontwikkelingen in het
commerci€le domein tbv herpositionering van de marketing opleidingen binnen
het economisch domein.

Vleugels, A., Schellevis, J. & Felix, N., (2019). Online gesjoemel: reviews eenvoudig te
koop. NOS 02/28/2019

Volberda, H. W. (2015). Disruptieve technologie: hoe bedrijven hun business model
innoveren. Strategie Summit Industrie 03/05/2015

Korte, T. de (2010). Vervagende organisatiegrenzen, wie hoort erbij? Zeggenschap
04/2010.



32ND BLED ECONFERENCE

1218 i -
HUMANIZING TECHNOLOGY FOR A SUSTAINABLE SOCIETY, CONFERENCE PROCEEDINGS




32ND BLED ECONFERENCE %
HUMANIZING TECHNOLOGY FOR A SUSTAINABLE SOCIETY -m-

JUNE 16— 19, 2019, BLED, SLOVENIA, CONFERENCE PROCEEDINGS

A. Pucibar (ed. et al) University of Maribor Press

Development of Governance-Risk-Compliance

Framework for Cloud Environment

MARTIN ZBORIL

Abstract Cloud technology has become an inseparable part of a vast
quantity of nowadays organizations. Cloud services replace the use of
traditional on-premise infrastructure and bring many benefits to the
organizations, including security benefits. However, as at each technology,
many drawbacks are linked to cloud computing as well. Each organization
has different priorities in these drawbacks, nevertheless, security risks and
the whole governing of the cloud security should never be missed.
Moreover, organizations need to be aware of specifics of cloud security,
otherwise, a vast amount of decisions, controls and countermeasures
might not be effective. The subject of the thesis described in this article is
to provide organizations GRC framework (Governance-Risk-

Compliance) that focuses on the security of used cloud services.

Keywords: * Cloud computing ¢ Security * Governance * Risk ¢

Compliance * Framework *

CORRESPONDENCE ADDRESS: Ing. Mgr. Martin Zbofil, PhD Student, The University of
Economics, Faculty of Informatics and Statistics, Prague, Czech Republic, e-mail: zbom01@ves.cz.

DOTI https://doi.org/10.18690/978-961-286-280-0.67 ISBN 978-961-286-280-0
Dostopno na: http://press.um.si



328D BLED ECONFERENCE

1220 ]
HUMANIZING TECHNOLOGY FOR A SUSTAINABLE SOCIETY, CONFERENCE PROCEEDINGS

1 Introduction

Cloud technology is a current subject matter in the business world of IT. In the
last years, organizations have tended to increase the number of used cloud
services every yeat in comparison to the use of traditional on-premise systems.
The increase is proved in many reports that deal with this area. The examples are
Cisco 2018 — Annual Cyber Security Report (Cisco, 2018), Clond Security Report 2018
(Crowd Research Partners, 2018), RightScale — State of Clound Repors™ (RightScale,
2018), Oracle and KPMG Cloud Threat Report 2019 (Oracle, 2019), Cloud Adoption
and Risk Report 2019 (McAfee, 2018) and State of Cloud Security (Cloud Security
Alliance, 2018).

Prior to delving into the security details of cloud computing, it is important to
define how this technology differs from traditional on-premise systems. The
official definition of cloud computing does not exist; however, the most
respected one was published in The NIST Definition of Clond Computing issued by
the National Institute of Standards and Technology (Mell & Grance, 2011):
"Clond computing is a model for enabling ubiquitons, convenient, on-demand network access to
a shared pool of configurable computing resources (e.g., networks, servers, storage, applications,
and services) that can be rapidly provisioned and released with minimal management effort or
service provider interaction." In this publication, National Institute of Standards and
Technology further defines five essential characteristics that each cloud service
needs to fulfil; they include On-demand self-service, Broad network access, Resonrce
pooling, Rapid elasticity, Measured service. Moreover, the document contains
two fundamental models of cloud services. The first one, deployment model,
defines how the services are provisioned and includes four particular types —
public, private, community, and hybrid cloud. The second one, service model, describes
the components that are provisioned within the cloud service; the fundamental
types are Infrastructure-as-a-Service (laaS), Platform-as-a-Service (PaaS) and Software-as-
a-Service (Saal).

The service model is related to one important concept of cloud services — shared
responsibility (Simorjay, 2017). With the use of cloud services, there are always
some responsibilities on the side of the cloud services provider and some of them
on the side of cloud service customer. The question is then who is responsible
for. The examples of responsibilities are the configuration of security controls,

managing applications, managing operating systems, containment actions in the
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case of attack, data retention policy, and software versions control. The most
important tool for how to manage the shared responsibilities is the contract with
the vendor. For that reason, the contract must precisely define the distribution
of responsibilities among the provider and client.

The use of cloud services brings organizations many benefits. Their fundamental
overview is presented in the report (Catteddu & Hogben, 2009). The examples
are more timely, effective and efficient updates (patches), smart scaling of
resource and standardized interfaces for managed security services. The author
of this thesis sees the main security advantage of cloud services in the benefits of
scale. Cloud providers cannot afford to underestimate the security of the services
since security is one of the most important market differentiators in the case of
cloud computing technologies. For this reason, they employ many security
specialists and use advanced security technologies that the clients cannot afford

to pay for in the case of local on-premise solutions.

On the contrary, cloud services bring specific risks that have to be always taken
into consideration. The examples are again presented in (Catteddu & Hogben,
2009). Among the most critical risks belongs mainly the loss of
governance/control. The cloud providers never provide full access to its IT
environment to cloud service clients. For that reason, they must always trust the
cloud provider that it has the security on a sufficient level. Another risk is lock-
in where the clients may be too dependent on one particular cloud service
provider and transition to another cloud provider might be sometimes merely
impossible. The next significant risk is the compliance with security standards
and regulations. Other examples of risks are isolation failure, insider threat, data

protection, and incomplete data deletion.

Organizations that use cloud services need to be aware of issues and
requirements related to many other areas. The examples of such areas are
business continuity, incident response, identity and access management, I'T audit,

malware protection, and asset management.
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2 Problem definition

People responsible for assuring the security related to cloud services in
organizations need to take the specifics of cloud computing into account to
achieve the desired level of security. For this purpose, they may use GRC
framework (Governance, Risk, Compliance) that helps organizations to identify
and manage threats, risks, controls and other aspects of security. T. Kontzer
pointed out in his publication GRCén the Clond (Kontzer, 2011) that organizations
need to maintain all parts of GRC (Governance, Risk, Compliance) for effective

protection of the IT environment.

Several publications have already been focusing on GRC frameworks for the
cloud environment. All these frameworks, however, were only on a theoretical
and too general level. The examples are frameworks published in Securing the Clond
with GRC (Securing the Cloud with GRC, 2010) and Cloud Computing: Security
Model Comprising Governance, Risk Management and Compliance (Al-Anzi, Yadav, &
Soni, 2014).

The only framework that includes also directly implemented tools is GRC Stack
developed by Cloud Security Alliance (Cloud Security Alliance). This framework

is composed of three independent tools:

o Cloud Controls Matrix (CCM) — overview of controls grouped into 13
domains; relevant security standards, regulations, and frameworks are
linked to each control,

o Consensus Assessments Initiative Questionnaire (CALQ) — a questionnaire that
contains questions related to each control from CMM,

o ClondAundit — supportive tool that helps cloud providers in audit

automation.

This framework, however, does not include all necessary parts that the author of
this thesis wants to have in his framework. The examples are risk management,
compliance-supportive  tool, compact governance part and mainly
interconnection of all the parts and information to operate together.
Nevertheless, the author of this thesis intends to use these tools

as the information source for the framework development.



M. Zboril:

Development of Governance-Risk-Compliance Framework for Clond Environment 1223

21 Thesis objectives

The main objective of the thesis is to develop the GRC framework that focuses
on cloud security. This framework will incorporate all the GRC parts together.
In the governance part, the framework will aim at implemented policies and
controls, data sent to the cloud environment, contracts, business continuity, and
other areas. The risk management part will offer mainly unique catalogs, risk
scenarios, controls and countermeasures related to specifics of cloud services.
The compliance part will include standards and regulations related especially to

cloud computing.

The thesis contains several supportive objectives. The first one includes a
description of theoretical basis in the areas of cloud computing technology, cloud
security, and relevant governance, risk and compliance. The thesis further
involves research with the purpose of finding specifics and priorities relevant for
each component of GRC framework. The next supportive objectives closely
linked to the primary objective are the design of the GRC framework and its

verification through a case study.
2.2 Cloud GRC Framework usage

The developed Cloud GRC framework supposed to be used mainly in three

particular scenarios where the organizations perform:

e an internal security assessment of cloud services,
e asccurity assessment of cloud services to external organizations,

e modelling of a security state in the case of transition to cloud services
3 Methodology

The whole thesis is based on the Design Science Research method. The method is
rather a general concept; the particular method that is used within this thesis is
called Method Framework for Design Science Research and was published in .An
Introduction to Design Science (Johannesson & Perjons, 2014) by Paul Johannesson
and Erik Perjons. The individual parts of the framework and their relations are

shown in Figure 1.
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The research problem that is the subject of the Explicit Problem phase was already
outlined in Chapter 2. The Define Requirements phase includes mainly the
clarification of the requirements what the GRC framework should do. The
subject of the next phase, Design and Develop Artefact, is to design and develop the
framework with artefacts like the GRC tool and its guideline how the tool is
supposed to be used. The artefact as the main output of this Design Science
Research method is defined in (Johannesson & Perjons, 2014) as follows: “object
made by humans with the intention that it be used to address a practical problem. (...) Methods
and guidelines can also be artefacts, for exanmple, a method for designing databases." Then,
the subject of the following phase is to demonstrate the artefact in the real-life
ot illustrative scenarios (the phase Demonstrate Artefact). At the end, the artefact
will be verified at the cloud platform of PricewaterhouseCoopers (Czech
Republic). This step is a part of the final phase Evaluate Artefact.

Each of the phases mentioned in the previous paragraph is influenced by two
other parts of Method Framework for Design Science Research. The first one, Knowledge
Base, involves all necessary theory needed for the development of the GRC
framework. The examples are the theory to cloud computing and relevant
governance, risk management and compliance. The second part is called Research
Strategies and Methods, Creative Methods and it includes all the research that is done
to fulfil the objectives of the thesis. At the whole beginning, literature research
with the research of the current GRC frameworks was performed. Along with it,
gathering and processing all required theoretical bases relevant for this thesis
took its part. The next step involves a quantitative pre-research that focuses on
Czech organizations. The pre-research is in the form of a questionnaire and its
aim is to discover the level of awareness and specific priorities of the
organizations in the area of cloud security. Further, the qualitative research is
done for the purpose of the analysis of cloud security specifics with the relevance
to particular areas (e.g. governance, risk management, compliance, business
continuity, cloud providers, data security). The qualitative research is done in the

form of interviews with IT security specialists.
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Figure 14 The concept of Method Framework for Design Science Research (Johannesson
& Perjons, 2014)

4 Preliminary/Expected results

The research of the relevant literature and the existing GRC frameworks was
performed at the whole beginning of the thesis development. Based on it, the
objectives of the thesis were adjusted. Then, the required theoretical bases were
gathered and the majority of them were already described in the theoretical part
of the thesis. Here, the author of this thesis achieved also a certificate in the area
of cloud security; the certificate is named Certificate of Clond Security Knowledge
issued by Cloud Security Alliance.

Based on all the gathered information, the questionnaire for the quantitative pre-
research was composed and it contained 27 questions distributed to the following

groups:

e governance,
e  sccurity, risks,

e sccurity controls, measures,
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e compliance,

e National cloud computing.

The pre-research was distributed among 102 representatives of Czech
private/public organizations and was performed thank to organizations
PricewaterhonseCoopers (Cgech Republic) and Tate International.

Figure 2 shows the exemplary graph with the results of the questions where the
respondents were asked on the current and planned state of used cloud services
in comparison to traditional on-premise systems within their organizations. At
the results, 1 means only on-premise systems used and 10 only cloud services.
The numbers in the two boxes at the bottom represent the average values. The

examples of the other questions from the quantitative pre-reseatrch are:

e What limits and barriers bring adoption of cloud services?

e What do organizations consider as security threats relevant to cloud

services?

¢ How do organizations react to the fact that the providers partly control
the security setting?

e What security controls and measurements of cloud services are used in

the organizations?

30%
20%

10%

5%

15% 15%

0%

B What is the current state of cloud security usage in the organizations?

4’1 B What is the long-term objective of using cloud services in the organizations? 5’6

Figure 15 Exemplary graph with results from the quantitative pre-research
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The fundamental results of the questionnaire were already presented in the two-
part article (Zbofil, Jak na bezpecné zavadéni cloudovych sluzeb — ¢ast IV, 2018)
and (Zbofil & Wojnar, Jak na bezpe¢né zavadéni cloudovych sluzeb — ¢ast V.,
2019). The author of this thesis further cooperated with Ing. Mgr. Simona
Mackova to perform more detail analysis of the data. This cooperation is a part
of the project called Support of the cooperation among PhD students of guantitative and

informatics programs at the University of Economics, Prague.

Besides the quantitative pre-research, one interview from the qualitative research
was realized. This interview was performed with the IT director of one national
bank in the European Union. Although this national bank does not use cloud
services, they are currently thinking about the possibilities of its implementation.

The interview was focused mainly on the security and vendor’s contract issues.
5 Future development

The next step in the thesis development is to complete the interviews. The author
of this thesis plan to have from five to ten interviews depending on the
sufficiency of information from the realized interviews. The interviews are
planned to be finished by autumn 2019.

Then, all necessary information for the complete design of the GRC framework
should be gathered. The design and development of the first version of the
framework are the next steps after the interviews. After that, the framework will
be used on real-life or illustrative use-cases and consulted. Based on the findings,
the framework will be adjusted. At the end, the framework will be validated on

the cloud platform of PricewaterhouseCoopers.

Besides these activities, criteria for the selection of the right cloud provider will
be analyzed. These criteria will be incorporated into the developed GRC

framework then.
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1 Introduction

Sustainability is emerging as a need that has to be urgently addressed by policy
makers, enterprises and consumers (Malhotra, Melville, Ross, & Watson, 2013;
Ripple et al., 2017). With growing human population, environmental and social
degradation is getting more severe and our options are diminishing (Broman &
Robert, 2015). There is a growing need for more responsibility from individuals
and enterprises around the world. As of 2018 large public-listed enterprises in
EU are obliged to report on their environmental and social practices (European
Commission, 2017; European Parliament and the Council of the European
Union, 2014). Even though current reporting standards are loose and rely heavily
on self-assessment, this is important step that will enable policy makers to
identify blind spots of existing regulations and researchers to develop appropriate

metrics for measuring sustainability of enterprises.

Hildebrandt, Hanelt, & Firk (2018) observed that we are experiencing digital and
sustainability transformation at the same time. While our cities are growing and
causing environmental pressures, digitalization is creating opportunities to
fundamentally change how everything operates. These two continuous processes

are developing under internal and external pressures and result in changes of
BMs.

The aim of our research is to highlight how enterprises create belief about
sustainability and implement changes that lead to improved sustainability
performance. Focus of our research is on the role of IT in changes of BM

towards sustainability.

Research questions that we aim to address in our research are the following:

e How technological, organizational and environmental factors influence
changes in BM?

e How changes to BM influence sustainability performance?
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2 Literature review

»Sustainable development is development that meets the needs of the present
without compromising the ability of future generations to meet their own needs«
(World Commission on Environment and Development, 1987). This is the most
widely used definition of sustainability. It has two underlying concepts; needs and
limitations. This concept is vague and challenging to apply — that is why in most
cases it is combined with the concept of triple bottom-line (Elkington, 1997).
Triple bottom-line means that enterprise needs to perform positively in terms of
economic, social and environmental matters to be sustainable —while three

bottom lines need to be in equilibrium.

Sustainability is often used inconsistently as financial viability (Liideke-Freund &
Dembek, 2017), which is nowadays insufficient. Therefore, in our study we adopt
the concept of triple bottom-line.

Even though up until now sustainability was more often researched from the
environmental perspective, it can be argued that environmental achievements
such as lower gas usage and lower carbon emissions caused by lowered car usage
and ownership, also cause societal improvements such as lowered pollution,
reduction in congestion and noise, improved life quality and with this also
improving health and safety of the communal environment (Hildebrandt et al.,
2018). This shows that it is not always possible to separate three bottom lines of

sustainability, since they often overlap and affect each other.

Recent economic crises raised many questions about appropriateness of profit-
normative BMs for fostering sustainability. Profit-normative BMs are considered
a default and not-doing-harm a neutral option (Upward & Jones, 2015).
Sustainability researchers and practitioners now agree that sustainable
development of society is unlikely without sustainable development of
organizations (Schaltegger, Hansen, & Lideke-Freund, 2016).

As was recently stressed by Buropean Commission (2018), in the future
“competitiveness will be dependent on the ability to move towards sustainability and resonrce-
efficiency and the ability to exploit the advantages of digital technologies”.

Impact of digital technologies on business is already enormous and growing.
Reaching digital maturity through digitalization is imperative for enterprises to
ensure competitiveness (Kane, Palmer, Phillips, Kiron, & Buckley, 2017, 2018).
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Resource-efficiency can be achieved through the use of digital technologies
(Gholami, Sulaiman, Ramayah, & Molla, 2013), but IS sustainability research
needs to go beyond Green IT and energy-informatics, that deal primarily with
increasing energy-efficiency of technologies (Dao, Langella, & Catrbo, 2011).

IT can support green technologies, enable creation of hybrid physical-digital
solutions by enhancing the efficiency of business processes through which eco-
innovations are deployed and enabling new functionalities, processes and BMs
(Hanelt, Busse, & Kolbe, 2017). Not only IT enables the creation of innovative
BMs, it also enables their deployment at scale (Hildebrandt et al., 2018).

Pervasive connectivity and IT enable automation and data-driven management
of services that users can book, access and pay with the use of applications, all
while making the BM more efficient and reliable for the enterprise (Hildebrandt
et al., 2018). IT is recognized as a port that provides easily accessible and fitted
to customers' needs setvices with fewer intermediaries (Franca, Broman, Robert,
Basile, & Trygg, 2017).

Some innovative BMs have the potential to alleviate environmental pressure
through better utilization of resources (Hildebrandt et al., 2018; Kathan, Matzler,
& Veider, 20106), but Hanelt (2018) argues that even though they are showing
enormous potential, even innovative BMs are not sustainable by default. They
need to be engineered as such and constantly observed, if they are still in-line

with their sustainable strategy.

Sustainable business model (SBM) is an emerging field of research building
strongly on foundation of business models and corporate sustainability (Lideke-
Freund & Dembek, 2017). SBMs aim to positively influence not only economic
but also environmental and social objectives. It is a promising view that SBMs
drive sustainable consumption and production - and if successful, can transform
the BMs of incumbents, triggering the transformation of industries or whole

economic systems (Bocken, 2019).

Technological advancements were always seen as an important component in
SBM research. Technological innovation is seen as one of the factors helping
advance environmental sustainability (Liideke-Freund, 2010), reduce pollution
and waste (Stubbs & Cocklin, 2008). New technologies are seen as a major factor,
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but are insufficient in changing the system on their own (Boons & Liideke-
Freund, 2013), they have no value until they are marketed through a particular
BM (Chesbrough, 2010).

According to Boons & Lideke-Freund (2013) bundle of BM (as a market device)
and technological innovation can manifest in three ways: new BM employs
existing technology; existing BM employs new technology; new BM that is
enabled by new technology or new technology enabled by new BM.

IT can be seen as both a contributor and a solution in the matter of
environmental degradation (Seidel, Recker, & vom Brocke, 2013), while demand
for sustainability and technological development are external drivers (Hanelt et
al., 2017; Heiskala, Jokinen, & Tinnild, 2016).

IT influences organizational performance. The link might be indirect, through
combination of IT, other resources and synergies in business processes. While
exploring this, Hanelt et al. (2017) specifically found positive influence of IT use
on organizational performance that comes from optimization of business
processes and enabling new processes and BMs. They observed that IT creates
flexibility in deploying new technologies while enhancing organizational

performance.

With increased digitalization, promoting adoption of advanced IT and
infrastructure and also growing number of physical-digital solutions, there are
enormous opportunities for I'T affecting organizational performance (Hanelt et
al., 2017), meaning that there are also opportunities for I'T at least indirectly

affecting sustainability performance of enterprises.

IT enables diffusion of innovative BMs and provides opportunity for increased
sustainability performance at scale (Hildebrandt et al., 2018), meaning that
observing the effects I'T has on sustainability performance of enterprises can help

us harness and boost its effects.

Seidel et al. (2017) urge IS scholars to view sustainability as the imperative in their
research. More research on possible impacts of IT on achieving sustainability is
needed (Hanelt et al., 2017; Hedman & Henningsson, 2016; Melville, 2010). The

need for inter-disciplinary research on sustainability and IS was already observed
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by various researchers (Dao et al., 2011; Malhotra et al., 2013; Seidel et al., 2017)
and is evident from the practice, where emerging sustainability-oriented BMs are
driven by widespread use of digital technologies (Hanelt et al., 2017; Tan,
Cahalane, Tan, & Englert, 2017).

According to Boons & Liideke-Freund (2013) the link between sustainable
innovation and BMs should be better explored. Key areas of research they
propose include case studies on how firms connect elements of BM to
innovation in practice, to what extent BMs allow innovations towards sustainable
and how this translates to business performance. Schaltegger et al. (2016) claim
that more research is needed on what enables the transition to SBMs, how can
performance and societal impacts be managed and measured on the BM level.
Yip & Bocken (2018) argue that research on innovative BMs should be iterative
and ongoing while assessment and measurement of triple bottom-line impact of

SBMs is an important research topic.
3 Preliminary research model

Based on the literature review we developed preliminary research model
Preliminary research model is composed from 3 parts framed upon BAO (Belief
— Action — Outcome) framework (Melville, 2010). BAO framework incorporates
social and organizational contexts, linking society, environment and organization

(macro level constructs) with individual (micro level construct).

Melville (2010) identified 3 classes of sustainability phenomena from the IS

literature:

Belief: emergence of cognitive perception (e.g. perception of opportunities,

threats, urgency, ...).

Action: on what ways individuals and organizations foster sustainability through
practices and processes.

Outcomes: indicators of environmental and economic performance.
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While BAO framework was initially developed to address environmental
sustainability, it was framed upon both World Commission on Environment and
Development (1987) and triple bottom-line (Elkington, 1997) definitions. To our
knowledge, social sustainability in IS literature wasn’t addressed until years later.
However, in recent years, IS researchers are starting to address social perspective
of sustainability as well. Due to recent developments and in line with triple
bottom-line, we aim to include social perspective as an important part of

sustainability.

BAO framework can be used for framing inter-disciplinary research on IS and
organizational sustainability, while it supports diversity of IS research and

incorporates both micro and micro level constructs.

As shown in figure 1, societal structure and organizational structure affect
individual's belief about sustainability, which leads to individual (including
individuals as corporate actors) taking action that translates into outcomes on

both social and organizational level.

Societal MACRO Behavior of
structure 4 social system

Beliefs 2 o
about > Sustatl_nablhly
environment actions
MICRO
1I ) . . .
5
Organizational 4 Behavior of
structure organization
MACRO

Figure 1: Belief-Action-Outcome framework for IS research on sustainability (Melville,

2010)
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Part 1: Forming beliefs through technology, organization and environment

Based on TOE (technology — organization — environment) framework presented
in figure 2. technology, organization and environment are defined as constructs
that influence organizational decision-making (DePietro, Wiarda, & Fleischer,
1990).

In our model, TOE framework will be used as a first part — forming beliefs about
sustainability through technological, organizational and environmental factors.
According to TOE framework, these are factors that affect decision making, in
our case this applies to making decision about appropriate actions for increasing

sustainability performance.

External Task Environment Organization
Industry Characteristics and ( )' Formal and Informal Linking
MarketStructure Structures
Technology Support Infrastructure Communication Processes

GovernmentRegulation Technological Size

Innovation Decision

Making Slack

Technology

Availability

Characteristics

Figure 2: Technology — Organization — Environment framework (DePietro et al., 1990)
Part 2: Observing actions through business model

Based on Business Model Canvas framework (Osterwalder & Pigneur, 2010;
Osterwalder, Pigneur, & Tucci, 2005) we will observe changes made to BMs.

Business Model Canvas is composed of 9 parts. Framed around value
proposition are key partners, key activities, key resources, channels, customer

relationships, customer segments, cost structure and revenue streams. We will
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observe actions taken to increase sustainability performance through changes

made to specific BM building blocks.

Changes made to specific BM building blocks affect organizational performance,
meaning changes made to BM possibly affect organizational sustainability

performance as well.
Part 3: Assessing the outcomes - sustainability performance of enterprise

Sustainability performance, based on triple bottom-line concept, where questions
for assessment of social, environmental and economic performance are taken
from GRI reporting standards 101-419 (GRI, 2016) and guidelines on how to
use them for disclosure of non-financial and diversity information (European
Commission, 2017; GRI, 2017).

3.1 Proposed preliminary research model

Our proposed preliminary research model (figure 3) is composed horizontally
according to BAO framework, and it's first part consists of TOE framework.
The central part consists of Business Model Canvas elements. Changes in BM
leads to outcomes — in our case sustainability performance measures, which are
aligned with triple bottom line concept — economic, environmental and social

perspective.

beliefs about

sustainability action outcomes
CHANGES TO BM
COMPONENTS
TECHNOLOGY - value proposition
- key partners
- key activities SUSTAINABILITY
- key resources PERFORMANCE
ORGANIZATION - channels - economic
- customer - environmental
relationships - social
- customer
ENVIRONMENT segments
- cost structure

- revenue streams

Figure 3: Preliminary research model
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4 Methodology

In this research, we will be using mixed methods; combination of qualitative and

quantitative approach.

We conducted a literature review in the fields of IS (focusing on IS for
sustainability and digitalization), organizational sustainability (particularly the
definitions, important concepts and SBMs) and BMs (focusing on emergence of
BM concept from organizational and managerial perspective, emergence and
evolution of SBMs).

Based on the literature review we constructed preliminary research model, which

will be used to develop questionnaire.

Questionnaire will consist of three parts - we will develop first part of the
questionnaire based on TOE framework. Second part of the questionnaire will
be adapted from large EU Horizon 2020 project Envision (a research project on
business model innovation (BMI) practices in small and medium enterprises
(SMEs)). Third part of the questionnaire will be based upon GRI standards.

The questionnaire and preliminary research model will be tested and adapted
through multiple case-studies in Slovenian enterprises. Adapted questionnaire
wil  be used for survey among  Slovenian  enterprises.
Existing research found differences in how large enterprises and SMEs
implement changes. It needs to be considered for study design that successful
strategies for changing BM to increase sustainability performance might be very

different for large enterprises and SMEs.

Results of our research will be analysed and discussed according to existing body

of knowledge. Where possible, findings will be generalized.
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5 Expected Results

Through our research, we aim to assess the role of IT in sustainability
performance through changes made to BM. We aim to define which
technological, organizational and environmental factors influence innovation
(changes) of enterprises’ BMs and how these changes in BMs influence

sustainability performance.

While existing research consists mostly of literature reviews and case-studies,
according to Lideke-Freund & Dembek (2017) the field is in the phase where

theorization is beginning, so the crucial steps that we see for SBM research are:

e  More qualitative research;

e  Generalization of findings through quantitative studies;

e Development of tools and know-how for enterprises involved in BMI
towards sustainability;

e Development of appropriate measures for measuring impact of
sustainability-oriented efforts in practice;

e Developing multidisciplinary approach, by including IT perspective in
SBM research.

Based on previously stated research gaps and work by other researchers, we
believe that exploring the role of IT as one of the factors leading towards SBMs

is important.

Results of our research will contribute to better understanding of influence of

technological, organizational and environmental factors:

e how technological, organizational and environmental factors influence
enterprises’ decision making about changes and innovation of BMs
e how changes made to BM influence sustainability performance of

enterprises.

Based on our findings we will discuss implications for enterprises (possibly

SMEs) and policy makers.
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