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Smart Business Networks 

 

Lecture 1 – Introduction 

 
The ancient NEFETI framework is the structure for the course. 

 

Definition Business Networking according to Osterle, Alt & Fleish 2001  
Business Networking is the new economy can be seen as the coordination of processes within 
and across companies. More precisely, we define Business Networking as the management of 
IT-enabled relationships between internal and external business partners. 

 
So far, there has been no clear vision of the business units and processes nor of the 

coordination mechanisms that Business Networking has in store for the economy. 

Disintegration, specialization, reintegration, centralization, etc. are certainly among the 

current trends that present a growing challenge for business management and science. 

 

Definition Smart Business Networking according to Van Heck & Vervest 2007  
A smart business network outperforms other firms and networks using IT enabled networks 
(information and communication technologies). 

 
Enterprise Service Bus = the conceptualization of what firms share in order to do 
electronic data exchange. E.g. when ABN AMRO does a money transaction to ING.  
How does a business bus enable redesign of client services, provided by a business network? 

 

Examples of (Smart) Business Networks  
The diagrams shown in the sheets are a combination of Business Networking Structures 
and Business Network Functionings.  
1. DoubleClick – Advertising network  

Network Member Firms is where the money is earned. Firms compare cookie 
information by putting out an app.  

2. Xgratis.nl – Affiliate marketing  
Xgratis.nl uses a trade tracker named Diasycon to track consumers. 

3. Cirqle – Influencer marketing (Facebook scandal that is now in the news)  
Cirqle obtains their data from ‘influencers’ on Instagram. Advertising companies are 

interested in that data since they want to reach a specific target group who for 

example follow an ‘influencer’. It was possible to write a code to get into the 

Instagram database, this is what Cirqle did and got their data from. This however is 

illegal use of data because you have extracted illegally obtained personal data and 

they have sold them to advertisers. Instagram shut down the Cirqle account. 

 

Definition Business Networks  
A business network is a set of more than two firms that provides services to customers 
and uses services from suppliers to operate as one firm that is owned by different owners 
and controlled by different ‘operators’/management teams. 

 

Types of Business Networks 

1. Stable network  
- a long term stable relationship between suppliers, producers, and distributors.  
- designed to serve a mostly predictable market by linking together independently 

owned specialized assets along a given product or service value chain. 
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2. Internal network 

- to create a market inside a company  
- organisational units buy and sell goods and services among themselves at 
prices established in the open market.  

3. Dynamic network  
- components along the value chain coupled contractually for perhaps a single 
project or product and then decoupled to be part of a new value chain for the next 

business venture.  
 

There are two levels of analysis in this course 

1. FIRM level (Straub, firm > dyad > network)  
- investing in IT to connect internal and external processes 

- application portfolio 

- ‘networkability’ of the firm 

- firm performance 

2. NETWORK level (Provan, 2007, whole networks) 

- investing in IT to connect internal and external processes 

- business bus to connect firms in the network 

- networkability (‘connectability’) of the network  
- network performance 

 

Alignment model 

IT provides technologies that can be run by the business according to the business strategy.  
To link two companies, you’ll have to link all these aspects to create strategic alignment. 

Business performance is therefore dependent on strategic alignment. 

 

Lecture 1a – Structure, Process, and Strategy 
 

Impact of Electronic Auctions on Health Care 
Markets by Smits & Janssen (2008) 

 

This article covers the effect reversed electronic auctions by an electronic intermediary 

(CareAuction.nl) within the Netherlands from 2005 to 2006. The electronic intermediary had 

an unsuccessful start in 2004 as cybermediary in the care market between patients and care 

providers.  
In 2005 the system successfully repositioned itself in the care contracting market between 

insurance companies and care provides. This had effects on (1) market performance,  
(2) market structure, (3) and market behavior. The research reports the impact of IT and 

cybermediation on the evolution of electronic markets, influenced by complex interactions 

among market structure, market conduct and market performance. 
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The electronic mediator might play a 

positive role in matching demand and 

supply in the health care market due 

to its role as cybermediator. This 

must reduce increasing health care 

costs, controlling those costs and to 

assure quality of care. The research 

aims to assess how and under which 

conditions electronic auctions can 

help to improve market performance, 

in particular in the health care sector. 
 
 
 
 

 

Auctions = A standard or non-Web auction is defined as ‘a market institution with an 

explicit set of rules determining resource allocation and prices on the basis of bids from the 

market participants’ and as ‘a market mechanism to match supply and demand of a specific 

product or service, where one or more customers (bidders) meet one or more suppliers’. 

 

Reverse auction = The sellers of a good/product determine the price and the 

buyers determine the rules of the auction. (lower prices, faster transactions) 

 

Negotiations = In contrast with auctions, negotiations go on until the parties reach an 

agreement. 

 

Tenders = The European Union defines an electronic auction for tenders as a repetitive 

process involving an electronic device for the presentation of new prices, revised downwards, 

and/or new values concerning certain elements of tenders, which occurs after an initial full 

evaluation of the tenders, enabling them to be ranked using automatic evaluation methods’. 

Before the auction is started, the auctioning firm has issued a call for tender, valuated all 

tender proposals and invited the bidders that meet the criteria to the auction. 

 

Auction mechanisms = Methodology/rules by which the auction is being performed. 

 

Electronic auction = An electronic auction brings buyers and sellers together via some type of 

electronic media, usually the Internet. It is an IT application and allocation mechanism. 

 

Electronic markets = IT-enabled flow of goods with reduced costs of market coordination. 
Multiple theories propose positive and adverse (asymmetry) impacts on the market structure 
due to IT-enablement. Electronic markets are the business network. IT can influence 
electronic markets through the emergence of electronic intermediaries. 
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(IT is an external determinant) 

 

Effects on market structure  
Market participants: Two large insurance companies (Achmea and Menzis) use CareAuction. 

Accessibility: The system increased the accessibility of the market because hitherto 
insurance companies used it to purchase care through intermediaries. CareAuction enabled 

insurance companies to contact more care providers directly by bid and request systems.  
Product: CareAuction did not change the products in the market, yet future change is expected 
in terms of customizability.  
Transparency: CareAuction has increased market transparency for care providers. 

 

Effects on market behavior  
Preferences: an increase in preferred supplier can be explained by the fact that care 
providers gave advice to their clients to submit requests of preferred supplier.  
Bidding behavior: the auctions normalized bidding prices which resulted in a decrease in 
the average winning bid. Suppliers had decided not to make high bids anymore probably 
due to price transparency.  
Drivers for using CareAuction: insurance companies used it to achieve better prices and to 
introduce a system to assess customer satisfaction. Majority of care providers perceived the 
system as an increase in costs and administration. Yet they are forced to use the auction 
because of their contracts with insurance companies.  
Business processes: CareAuction changed business processes for the insurance companies 
and care providers. Conflict in interests between both parties arise regarding what information 
should be shared about bids and reimbursement etc.  
Billing system: CareAuction has an internal billing system, yet extra transaction costs 

were due to double data entry due to a decision about billing by Achmea. 
 

Effects on market performance  
Price: fixed prices disappeared after CareAuction. Variable prices were introduced with 
around 2-4% decrease in tariffs.  
Volume: CareAuction caused a significant increase in the number of auctions for maternity 
care.  
Quality: no changes were detected during the test period. A customer satisfaction evaluation 
system should be the next step.  
Costs: the intermediary role of CareAuction influenced various costs of matching care 

providers to care requests. The net effect of the system was negative for care providers. The 

net effect for insurance companies are positive due to elimination of commission costs and 

intangible benefits due to increased transparency. 
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Discussion and conclusion  
The CareAuction case shows that electronic auctions can be successfully applied to the market 

for maternity care since 80% of requests were through the system. If care had been allocated on 

the basis of best price, a price reduction of about 11% would have been realized. 

 

Cybermediation is successful if it is attractive to the main buyers in a market and if 

these buyers have the power to force suppliers to use the cybermediary. 

 

Further adjustment to the auction mechanism (for instance, by asking preferred supplier 

to customers) might lead to more transparency for all parties and market improvements, 

including better prices, higher quality and product differentiation. 

 

IT and cybermediation result in the evolution of electronic markets, influenced by complex 

interactions among market structure, market conduct and market performance. 

 

More research is needed to evaluate the effects of changes in the auction mechanism on 

intra-and interorganizational business processes and how these changes affect market 

structure, behavior and performance. Insight into these complex relations is valuable for 

health care authorities and for national health policy. 

 

Structures: Intermediaries in business networks 

 

Intermediaries perform three market functions: 

- Matching buyers and sellers 

- Facilitation of transaction 

- Institutional infrastructure 

 

The future of intermediaries with influence of the electronic market lies with: 

- Determination of product offerings 

- Searching 

- Price discovery 

 

Scenarios for intermediaries:  
- Disintermediation scenario = Traditional intermediaries will continue to face 
increasing pressure for survival and large numbers of them will be eliminated.  
- Reinter mediation scenario = Traditional intermediaries may find opportunities to leverage 

their expertise and economies of scale and continue to play an important role in facilitating 
commercial transactions.  
- Cyber mediation scenario = The advent of electronic markets will create unprecedented 

opportunities for wholly new types of intermediaries that will provide the necessary 

infrastructure support for those market functions that will be fundamentally restricted in the 
electronic commerce world. 

 

Smart Business Networks: How the network 

wins by Eric van Heck and Peter Vervest 

 

A “smart network” is a network that wins/outperforms others. Being smart is the new 
business network approach. This includes:  

- Demand driven networks 

- Provide complex services 
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- Distribute control 

- Share information and IT infrastructure 

 

Organizations must move from a stable and slow-moving business network to an open 
digital platform where business is conducted across a rapidly formed network with anyone, 
anywhere, anytime despite different business processes and computer systems.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Characteristics of traditional and new business network approaches 

 

Table 1 shows that the traditional approach has more associated costs that are caused by the 
inability to provide relatively complex, bundled, and quickly delivered products and 

services. The potential of the new approach is to create these types of products and services 

with the help of combining business network insights with telecommunication capabilities. 

 

Dan Braha and Yaneer Bar-Yam found that smart networks have properties (sparseness, 

small world, scaling regimes). They demonstrated that the distribution of incoming 

communication links always has a cut-off while the distribution (restriction), while outgoing 

communication links are scale-free (some nodes act as highly connected hubs). Therefore, 

network structure influences, network functioning, and therefore network performance. 

 

A smart network = a dynamic and rapidly formed network, and: 

- outperforms competing networks 

- participates in multiple networks 

- operates value chain activities simultaneously across multiple firms 

- organizes data flows instead of information flows  
- has ‘higher’ network horizon (a larger network horizon provides a more 
advantageous network position up to a saturation point) (Van Liere & Koppius)  
- can quickly connect and disconnect to actors in the network  
- offers pick, plug & play (networkability) (pick = jump into action, plug = combine 
rapidly, play = specific situation)  
- uses embedded business/network logic (specific capabilities per firm embedded, network 
orchestrated, e.g. each participant becomes a smart insect in an intelligent swarm) 

 

Disconnecting means removing resources, connections, processes, and activities that are no 

longer useful. Connecting means that the network must select the members who can fulfil the 

required goal. Once the connection is made, the process of ‘play’ (performing the business 

transaction) can begin. This can only be achieved if the networks act with modularity: the 
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decomposition of a system by grouping elements into a smaller number of subsystems 
with rules governing the architecture for mixing and matching components. 

 

The capability of quickly connected plug-compatibility enables a superior response 
speed and greater component variety particularly for dealing with new requirements. 

 

Smart Business Networking consists of a set of inter-organizational relationships between a 

focal actor and independent external actors who are closely linked and are working together 
to create value for the customer. 

 

How can we assess the smartness of a network?  
Smartness is a measure of performance of the network. If the network is smarter than 
others, it means it’s outperforming others. 

 

Adaptability framework: 

- automatic responses/assimilation (standard + business reaction as usual) 

- accommodation (incremental innovation) 

- environmental enactment (create new conditions or new domains of action)  
 
 
 
 
 
 
 
 
 
 
 
 

 

Old/Traditional approach New approach 

 

The ‘old/traditional’ network approach show information silos residing either in 
different places in the organization as ‘islands’ or in two different organizations.  
The ‘new’ network approach is based on linking partners through linked processes but 

allowing individual execution according to those processes (shared business logic). 

 

Logistics layer = day to day logistics and uses data (private data).  
Transaction layer = firms store/exchange data to execute transactions (firms decide what 
to share and what not).  
Business operating layer = set of software running to become active after a certain trigger. 

It’s a set of smart contracts shared across the network members. 

 

The BOS resolves the problem of information silos by coupling of underlying systems, which 
are connected together in a business operating layer. This layer allows process execution, 

dynamic behavior and management ‘from a distance’ from the underlying application 

systems. 

 

Case Multiasistencia: The network orchestrator  
Multiasistencia coordinates home insurance claims and repairs. It manages small-trade 
professionals and has evolved into a service coordinator for over 100 large 
corporations including insurance companies, banks, department stores etc. 
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When Multiasistencia faced non-scalability of operating all their communications via the 
telephone, they developed a Networked Business Operating System (BOS) based on their 
call center, Internet, Web services, and mobile systems. 

 

Two critical challenges for Multiasistencia to support the business model and the 
business relationship:  

- Interfacing BOS with human agents (and gaining their trust for transparent control)  
- Negotiating and finding balance between standardization and 

innovative environmental responses 

 

What is in the Network Business Operating System of Multiasistencia? 

- Membership selection  
- linking (processes intern/extern) 

- goal setting 

- risk & reward management 

- continual improvement 

- fault tolerance 

 

Why is Multiasistencia a smart network?  
They embedded business processes to lead to substantial business advantages, 
demonstrating the importance of information sharing in the business network and the design 

and organizational dynamics of the infrastructure. Multiasistencia created productivity gains 

and was able to standardize in the highly fragmented and heterogeneous sector. 

 

Case Network Horizon and Obtaining a Favorable Network Position 

 

The number of nodes that an actor can ‘see’ from a specific position in the network is 
called the network horizon. Firms with a higher network horizon achieved higher 
performance. How to achieve this:  
- Choose your network strategy instead of focusing on internal capabilities (orchestrated 
or contributed)  
- Identify relevant networks 

 

A network position confers sustainable competitive advantage when the network horizon is 
heterogeneous. Firms like Multiasistencia were successful since they were the first to see 

themselves as nodes in a larger business network. In a homogenous, low-horizon network, 
their extensive network horizon enabled them to position themselves as network 

orchestrators connecting otherwise disconnected parts of the network.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2 – Bridging position and network horizon 
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Figure 2 illustrates how the network horizon of firm A is expanded using the opportunities of the 

bridging position in a business network. The network horizon is an important determinant of 

both individual firm performance and the overall network dynamics and performance. 

 

Traditional network All firms have Homogenous 

 limited horizons network 

Developing network Some smart firms Heterogeneous 
 have large horizons network 

Smart network All firms have large Homogeneous 

 horizons network 
 

 

Lecture 2 – Guest Lecture Blockchain Technology 

 

The Economist – The trust machine (article) 

 

Blockchain drivers: 

- Security built-in the protocol 

- Transparency for the customer 

- Immutable data 

- Human trust replaced by mathematics 

- Disintermediation 

- Servification (combination of immutable data and execution) 

- Single source of truth 

 

Blockchain challenges: 

- Concept of regulation 

- Highly complicated technology 

- Transparency for the supplier 

- Maturity (design paradigms) 

- We hate and also love central authorities 

- Lack of standards (every platform has its own technology) 

- Boundaries (on- and offchain) 

- Scaling problem (Merkle root) 

- Too many use cases 

 

Blockchain technology is a distributed consensus system for parties that do not trust each 

other to transact, by irreversibly storing transaction data or logic in a distributed ledger. 

 

Blockchain is nothing new, it is the combination of existing knowledge in P2P (networking), 

cryptography (security), consensus mechanisms (AI) and distributed computing (mainframe). 

 

Blockchain is distributed since every node is connected to another node. 

 

Blockchain types: 

Public = most common and is decentralized (e.g. bitcoins / virtual currency) 

Hybride = used by multiple companies and based on validation (e.g. a group of banks) 

Private = selected miners and in centralized (e.g. government) 
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How does a Blockchain transaction work?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

A transaction is initiated by an actor through a wallet. The transaction is prefunded to ensure 
that there is sufficient balance. The transaction is either simple (default) for one-time value 

transfers or contains contract code (smart contract). Once a transaction is verified and valid, 
it is added to a block. The transaction carries a fee for the nodes to execute it, regardless of 

the outcome. 

 

The transaction is verified by network nodes, validated or mined and consequently executed 

or rejected. Nodes implement a certain codebase with default (Bitcoin) or custom (Altchain). 

Once a transaction is verified and valid, it is added to a block. For enhanced security an uncle 

or cousin is included by the nodes. The nodes update the balance states and are awarded for 

each successful transaction. The winning node propagates the updated chain to other nodes 

in the chain (=forking). The chain can be queried for transaction specifics or state. 

 

A chain is a combination of blocks. Within the blockchain ecosystem, there are multiple 

concepts of chains. A main chain is a chain that contains the block headers generated by the 

network nodes. The main chain can be related to a sidechain, where additional functionality 

is built upon. A sidechain is a chain that allows the transfer of assets from the sidechain to 

the main chain and vice versa. The benefit is that it can store assets and data that cannot be 

saved on the main chain and may increase the transaction speed significantly by using pre-

mined main chain addresses (e.g. Counterparty). An altchain refers to a main chain that is 

implemented to an alternative codebase (e.g. Ethereum and Tendermint). 

 

A drivechain is a sidechain that provides a two-way peg allowing transfers of a 
cryptocurrency form a mainchain to another mainchain requiring low third-party trust. A 

pegged sidechain is a sidechain that enables assets to be moved between multiple main 

chains, thereby illuminating counterparty risk, enabling atomic transactions, enforcing 

firewalled chains and making chains independent. 
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Blockchain enables:  
- Smart contracts = coded contracts on the blockchain that automatically move digital assets 

according to arbitrary pre-specified rules. A smart contract is computer code running on top 
of blockchain containing a set of rules under which the parties to that smart contract agree to 

interact with each other. If and when the pre-defined rules are met, the agreement is 

automatically enforced.  
- Servification = risk-free exploitation of physical goods as a service (e.g. car rental services 

that remotely disable the ignition system in the event that payment fails according to data on 
the blockchain.  
- Tokenization = process of converting rights to real world assets into a digital token on a 

blockchain (e.g. ERC20 is a uniform standard that facilitates low friction peer-to-peer 
exchange of tokesn on a blockchain). 

 

A dApp is a decentralized collection of smart contracts, acting like an application. A dApp is 
a serverless html5 application that uses one or more decentralized technologies. dApp’s and 

SBN are shown in the figure of the new approach showing that boundaries are getting 

blurred between industries and that there is a single source of truth.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Future for blockchain: 

- regulation (that goes beyond ‘no’) 

- real business models (ASML) 

- scaling (sharding) 
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- standards (e.g. ERC20) 

- ecosystem between blockchains 

- lower entry (low coding platforms) 

 

Lecture 2a 

 

Case Sustaining competitive advantage through a value net: 

The case of enterprise Rent-A-Car 

 

Value net = whole network = business network = electronic market 

 

Enterprise Rent-A-Car developed a value net that links the IT-enabled business processes 
of auto-insurance companies, auto body shops, and Enterprise Rent-A-Car. This platform 

provides recurring value to each member, allowing Enterprise to cement and extend these 
relationships. 

 

The authors believe that a firm can gain a sustainable competitive advantage by developing 

and owning the underlying technology platform that its value net members use to 

interconnect their business processes. This paper presents a conceptual framework of the 

drivers that influence the sustainability of this competitive advantage, based on the business 

value the participants derive and the barriers that deter competitors from developing a 

similar technology platform. Enterprise Rent-A-Car’s value net is evaluated using this 

framework with suggestions for sustaining its competitive advantage in the future. 

 

The platform reduces participating insurance companies’ search costs and integrates their 

business processes with their business partners’ processes, enabling them to more easily 
provide their customers with a rental car from Enterprise while their customers’ damaged 

cars are being repaired by an auto body shop. 

 

Who creates the network? 

- neutral intermediaries  
- industry consortia 

- a major player in the network 

- a non-competing player in the network  
The power structure in the industry significantly affects who can initiate the value net 
platform, because every participant has a valid concern about the loss/gain of 
competitive advantage. 

 

Who controls the network? 

The power structure of the network determines network type and whether the network is  
- customer driven (e.g. Dell and Walmart force suppliers to comply to their rules) 

- supplier driven 

- a neutral market 

 

Slides 2a 

 

A business model is “an architecture for the product, service and information flows, 

including a description of the various business actors and their roles; and a description of the 
potential benefits for the various business actors; and description of the sources of revenues” 

(Timmers, 1998). 
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Defining Business Models (Alt & Zimmerman, 2014) 

1. Positioning the Business Model vs. Business Strategy  
BM constructs an organization’s strategic position and offerings in the market. 

BM is the interface between ‘business strategy’ and ‘business process layers’ 

coping with the high dynamics in the digital business world.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

2. Business Model Building Blocks (design elements) for example: 
Mission, Structure, Revenues  

Enablers (channels, network/partners), Structure elements (processes, value 
chain) and Results (value proposition, revenues)  
IT itself is not a necessary ingredient of business models (but: many 

business models are highly dependent on how IT is used to enhance the other 
business model elements)  
E.g. of ‘business model methods’ are Business Model Canvas and Business 
Model Elements (key: value proposition and operating model)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3. Business Model Types can be based on specific BM examples. Can be classified on 

‘degree of innovation’ and ‘functional integration’. 

4. The Business Modelling Process defines how a firm develops a BM:  
Methodologies: prescribing phases and activities for business 
model development.  
IT tools (e.g. Archimate, simulation techniques) that can help to enhance 
decision making on BM (e.g. visualization, what if analysis, impact analysis, 
requirement analysis). 

 

IT can affect (innovate) a Business Model in two distinct ways: 

- By changing the value proposition and/or the operating model  
- By enhancing the (quality and speed of) managerial decision making on business modeling 
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Only effective Business Model Innovation may lead to outperforming other networks and 
Smart Business Networks. 

 

What if infrastructure capabilities are needed to implement e-business models? (Weill 

& Vitale, 2002) 

 

Atomic e-Business Models are the e-business initiatives classified by the building blocks 

they use. The models surprisingly require different IT infrastructure services; therefore, 

the infrastructure services are categorized to prioritize investments based on the firm’s 
business goals. The periodization is mainly based on the firm’s IT governance process. E.g. 

security is a shared IT capability for every Atomic e-Business Model. 

 

This means that when a firm chooses a certain strategy, and business model, then it can 
also know the IT capabilities needed for that strategy.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

From Business Model Innovation to Smart Business Networking  
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Business Model Innovation (BMI) 

by BCG (2009) 

 

A business model consists of two essential elements: 
Value proposition answers what are we offering to whom?  

o Target segment = Which customers do we choose to serve? Which of 
their needs do we seek to address?  

o Product or service offering = What are we offering the customers to 
satisfy their needs? 

o Revenue model = How are we compensated for our offering? 
Operating model answers how do we profitably deliver the offering?  

o Value chain = How are we configured to deliver on customer demand? 
What do we do in-house? What do we outsource?  

o Cost model = How do we configure our assets and costs to deliver on 
our value proposition profitably?  

o Organization = How do we deploy and develop our people to sustain 
and enhance our competitive advantage?  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Innovation becomes BMI when two or more elements of a business model are reinvented 
to deliver value in a new way. Because it involves a multidimensional and orchestrated set 
of activities, BMI is both challenging to execute and difficult to imitate. 

 

Why is Business Model Innovation relevant today?  
It provides companies with a way to break out of intense competition where 
product or process innovations are easily imitated.  
It can help address downturn-specific opportunities, enabling companies to lower 
prices or reduce risks and costs of ownership for customers (i.e. extending a 

business model with current customers).  
It can extract brand value by extending the business model. 

 

Many companies pursue BMI as a defensive move to protect a dying core business or 
defend against aggressive competitors, but it’s most powerful when it is approached 
proactively to explore new avenues of growth. 
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What can go wrong?  
Portfolio bloat = An unbalanced and overlapping portfolio of experiments, none of 
which have enough resources or support of senior management.  
Failure to scale up = A lack of attention and resources can keep a project from 
being scaled up successfully.  
Pet ideas = Ideas whose time has come and gone need to be put away, so that 
more promising ideas can gain traction.  
Isolated efforts = Autonomous teams can be too distant from the business 
to influence or leverage it.  
Fixation on ideation = Some organizations don’t move on from piloting and 
scaling up.  
Internal focus = Near-sighted attention to the organization’s internal needs at 
the expense of the unmet and evolving needs of customers.  
Historical bias = Organizations must resist the temptation to overvalue past 
models and undervalue forward-looking, disruptive ideas. 

 

 

Establishing a capability for business model innovation  
Companies assess the opportunities and identify the most promising projects, prepare the 

organization to pilot the projects and select the best one for scaling up, and then systematize 
these one-off efforts by building the platforms and skills needed to repeat the success. 

Within these steps, a few activities are important: 

Uncovering opportunities  
Implementing the new model  
Building the platform and skills 

 

BMI then begins by assessing the company’s current context, the needs for its customers, 
and the models of its competitors. 
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Lecture 3 – Network performance and Networkability 

 

Project: How to assess the factors in the 2018 research framework?  
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Interorganizational Networks at the Network level: A review of the Empirical 

Literature on Whole Networks 

by Provan, Fish & Sydow (2007) 

 

This article reviews and discusses the empirical literature on interorganizational networks 
at the network level of analysis, referred to as “whole” networks. 

 

Networks = a group of 3+ organizations connected in ways that facilitate achievement of 

a common goal. 

 

Four types of network research: 

(e.g. structure, processes, relations, governance, IT use, business bus, networkability)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Six structural issues from organizational (egocentric) perspective: 
In-degree and out-degree centrality = does an organization occupy a central or a  

more peripheral position in the network based on the number of network ties it 

maintains with other organizations? Degree centrality is based on the number of 

direct links maintained by an organization with others in the network. Calculation of 

in-degree and out-degree centrality is also possible and is based on the extent to which 

assets (e.g. resources, information, clients) are coming into an organization from 

others in the network versus those being sent out to other organizations.  
Closeness centrality = Is an organization in a structural position to spread assets 

that might reside in any organization in the network, even through indirect ties? 

Central organizations have short “paths” (connections) to all other organizations 

in the network. Closeness centrality is thus calculated by considering the shortest 

path connecting a focal organization to any other organization in the network. Direct 

connections are shorter than indirect connections. Unlike the case with degree 

centrality, in closeness centrality, indirect connections are viewed as more valuable 

mechanisms for exchange of network-based resources.  
“Betweenness” centrality = does an organization serve as a gatekeeper within the 

network? If so, it must maintain intermediary links between organizations that are not 

directly connected with one another. Hence, the organization’s betweenness centrality 

is calculated by considering the extent to which an individual’s position in the 

network lies between the positions of other individuals. 
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Multiplexity = what is the strength of the relationship an organization maintains with 

the network partners, based on the numbers of types of links (e.g. research tyies, 

joint programs, referrals, and shared personnel) connecting them? Multiplex ties are 

thought to be an indicator of the strength and durability of an organization’s links 

because they enable the connection between an organization and its linking partner to 

be sustained even if one type of link dissolves.  
Broker relationships = to what extent does an organization span gaps, or 
structural holes, in a network, and what are the implications of this for the 

organization? Organizations that span “structural holes” are considered to be 
brokers, often occupying positions of considerable influence.  
Cliques = clusters of three or more organizations connected to one another. At the 

ego-centric level, the extent of an organization’s connectedness to a clique may affect 

organizational outcomes in ways that are different than when the organization is 
connected only through a dyad. 

 

Five network level properties from the network-level perspective: 

Density = what is the overall level of connectedness among organizations in the 

network? Higher levels of density are not necessarily advantageous, especially in 
light of the increased coordination burden placed on the network members.  
Fragmentation and structural holes = Are all or most network members 

connected, either directly or indirectly, or is the network broken into fragments of 
unconnected organizations, dyads, and cliques? Structural holes = fragmented 

networks may exhibit connections among organizations that are themselves 
unconnected or only loosely connected to other clusters of connected organizations.  
Governance = what mechanism is used to govern and/or manage the overall network? 

Even if networks are considered as a distinct form of governance, the mechanism used 

can considerably vary and range from self-governance, to hub-firm or lead-

organization governed, to a network administrative organization.  
Centralization = to what extent are one or a few organizations in the network 

considerably more centrally connected than others? Highly centralized networks 

may be organized in a manner approximating a hub-and-spoke pattern (“scale free 
networks”). Decentralized networks are far more dispersed, with links spread more 

evenly among members.  
Cliques = what is the clique structure of the overall network? 

 

Two main analytical perspectives: 

Network properties processes (structure)  
o Structure (what are the structural properties of the network?) 

Dense ties improve performance; density and centralization  
cannot simultaneously be maximized. 

o Development (how do networks develop over time?)  
Development is influenced by use of resources, rules 
and norms, preoccupation on past partners  

o Governance (who controls the network?)  
Shared governance = collectively work on strategy 
and operations  
Lead-organization (focal firm) = one powerful organization 
and all firms share strategy 
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Network Administrative Organization = similar to the lead 
network, but the core firm is specifically created to oversee 
the network  

Network performance outcomes (performance)  
Performance is measured in dimensions that follow from strategic perspectives 

(BSG). o Effectiveness  
o Learning = firms/nodes learn from nearby firms on how to operate 

and adapt their (internal) processes and (inter-organizational) relations  
o  Societal effects of the network  
o Sustainability = networks that are formally constructed, not based on 

existing relationships, have higher risk of instability (structure/process) 
and failing (performance) 

 

Measuring Firm Performance at the Network Level: A Nomology of the Business 

Impact of Digital Supply Networks 

by Straub, Rai, Klein (2004) 

 

For decades, information technology has been posited to have a major impact on firm 

performance. Investigations into this line of inquiry have almost always used constructs related 

to individual firm performance as their dependent measures, an approach that made sense 

under historical economic conditions. In recent years, however, value chains are giving way to 

digital supply networks with electronic interactions between tiers in the flow of goods and 

services. Such an environment makes it imperative to develop sophisticated measures of the 

performance of entire networks of firms, as opposed to individual firm performance. 

 

Using game-theoretic concepts, this paper explores several dimensions of networked 
organizational performance as a construct, as a set of measures, and as a construct within 
a nomology. 

 

Interorganizational performance, that is, 

the performance of networked 

organizations (NetOP) is obviously a 

network measure, one that captures output 

activity at the level at which the researcher 

defines the network of organizations. The 

figure shows the relevant levels of 

performance to this paper.  
 

 

* nomology = line of reasoning 
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It shows a basic tiered network 
Structure with a single Tier 0, 
and three each at Tiers 1 and 2.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

It depicts 53 illustrative interactions from the standpoint of the numbered perspective. 

mailto:info@asset-sbit.nl


 

This document is copyrighted, the distribution of this document is punishable by law. 

 

Asset | SBIT  Tilburg University  info@asset-sbit.nl www.asset-sbit.nl 

 

Information sharing = extent to which 
firms share information and the symmetry of 
this sharing in a network.  
Dependence = extent to which firms are 

dependent upon a network, that is, extent 

to which they invest time, effort and 

finances in customizing linkages.  
Networked organizational performance 
(NetOP) = aggregated performance of 
digital supply network partners. 

 

Propositions for NetOP nomology  
P1 Greater information sharing in a digital supply network, which encompasses both the 
extant and symmetry of sharing, leads to higher NetOP.  
P2 Greater dependence of a digital supply network, which encompasses both the extant 
and symmetry of dependence, leads to higher NetOP. 

 

Method 
Network dyadic performance in an empirical field study  
Electronic survey to measure the outsourced supply chain management relationships  

between logistic vendors and its clients focusing on mutual strategic information 

sharing practices and subsequent impacts upon both parties. Outcomes:  
o Tangible effectiveness performance outcomes 
o Intangible effectiveness performance outcomes  

Symmetry in the information sharing practices and in the performance. 

 

Conclusion  
The research of this paper offers a way to gather crucial information about how partners work 

together in sharing strategic information, about which antecedents have downstream effects, and 

about how performance across an entire network can be measured and thereby improved. 
 

 

Intermezzo on Network Performance indicators 
Performance on Electronic Market Places (Electronic Markets)  

o Electronic Market Performance = the efficiency of the marketplace in  
performing its tasks and meeting its objectives, while continuing 
to innovate, grow and expand. 

o E.g. Financial = revenue, profitability, overheads  
o E.g. Customer = buyers, suppliers, volumes, transactions, 

tenders Performance and SCOR (Supply Chain Operations Reference model) 
 

o Supply Chain Performance area (e.g. Make/Assemble) 
o Intra-organizational metrics (e.g. range of products, production speed)  
o Total network metrics (e.g. network response time, flexibility, 

capacity) Performance and Business Maxims (Weill & Broadbent)  
o Costs focus (e.g. low costs, economies of scale)  
o Quality differentiation as experienced by customers (e.g. satisfy 

quality expectations against reasonable costs, selection process)  
o Flexibility and alertness (e.g. fast development of new 

markets/products/services, adequate screening of market change) 
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o Growth (e.g. aggressive expansion, niche markets) 
o Human resources (e.g. job rotation, development of personnel qualities)  
o Management orientation (e.g. synergies, decision making, culture 

for sharing knowledge and learning)  
Performance and Strategy types (Treacy & Wiersema)  

o Customer Intimacy (e.g. customer satisfaction, number of 
complaints, customer retention)  

o Product Leadership (e.g. product quality, degree of 
customization, number of product innovations per year)  

o Operational Excellence (e.g. costs per product, costs per service, 
time to market, market share)  

 
 
 
 
 
 
 
 
 
 

 

Lecture 4  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Alignment as FIT. The dependent variable ‘performance’ is missing in the model. Questions 
that relate the squares:  
What is the degree of fit between business and IT? 

Does IT deliver the system and processes that the business needs? 

Does IT deliver what was planned in IT strategy? 

 

Alignment and Performance in a Business 

Network by Torabkani, Smits, v.d. Pijl (2007) 

 

It is not clear how strategic alignment influences the performance of a business 

network consisting of multiple organizations. This paper presents a method to assess 
inter-organizational Extended Strategic Alignment (ESA) based on the analysis of inter-

organizational alignment processes consisting of drivers, levers, and impacts. 
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It also assesses business and IT governance and performance in practice. The 
following research questions are drafted: 

How does Extended Strategic Alignment (ESA) occur in a business network?  
How does ESA affect performance of individual organizations (in the network)? 

How does ESA affect performance of the business network?  
 

 

The Extended Strategic Alignment 

model analyzes alignment processes  
between business and IT domains within an 

organization and in a business network. 

Alignment is pursued along two dimensions: 

strategic fit (internal infrastructures and 

processes) and functional integration 

(between the business and technology 

domain).  
 
 
 
 

 

Alignment sequence (DLI) consists of: 

- Driver = trigger/start  
- Lever = intermediate action 

- Impact (effect) on structure, process, strategy, performance 
 
 
 
 

The figure is an example of the extended alignment process.  
An example of a driver is a strategy change, which is followed by a number of levers 
(e.g. network structure) which can result in a process change. An alignment sequence 
typically begins in one domain (business) and ends in the other domain. 

 

Case: Unitech (on extended alignment in a business network) 

 

Unitech timeline 

1997 – 2000 Changed their network to a BU structure and focused more globally.  
2000 – 2001 They expanded their business network and set up branches in Europe etc. 

2001 – 2007 Unitech changed to a more complicated network structure, because more 

parties got involved. They had 10 systems integrated at this point. 

 

Extended Strategic Alignment Analysis  
The overall performance of the supply chain was very well. They had an increase of 
revenue and the customers were very happy with the changes. 
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Case: Social Security in the Netherlands 

 

The article analyzed the social security (SUWI) network in the Netherlands. Since the 1990s 

this large and complex nationwide system was drastically reorganized, by merging many 
small and dispersed organizations into a new network aiming to implement the so-called 

‘comprehensive approach’. The new law on the Implementation Structure for Work and 

Income was implemented per January 2002. The objective of the new law is to:  
Reduce unemployment 

Provide income 

Customized and efficient  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

The figure shows the structure of the new network and the two core operational processes. 

 

There are six alignment sequences found in the social security network:  
Changing architectures 

Improving data quality 

Changing coordination 

New functionalities  
Client satisfaction  
Centralized client files 

 

Impact of the alignment sequence on performance at the network level:  
(2006) some performance improvement in timeliness and completeness of data 

(2006) six report sub-applications ready, but not used by the network partners 

 

Conclusion  
From a theoretical perspective it is remarkable that ‘driver’ and ‘lever’ depend on the level of 
analysis: ‘levers’ from a central government point of view can be seen as ‘drivers’ from 
perspective of the network and the individual organizations. 
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Lecture 6 – Alignment, Networkability, and Blockchain Technology 

 

Networkability  
Networkability is the capability of an organization to 

collaborate internally and externally at the level of business 
processes and underlying IT infrastructure. 

 

The degree of networkability determines the efficiency 
of network formation by an individual organization and 
by business networks. 

 

High networkability enhances network development 
and network performance 

 

Networkable Information Systems  
Use of application and communication standards/forms of IT integration (EDI, remote login, 
ERP@Web/ security mechanisms and access rights). 

 

Measuring networkability of a firm  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Alignment  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

There is a need for better tools to enable and align business activities with IT, which is 
why state and process perspectives are being combined.  
State = degree of fit between business and IT functions. What is the fit between Business 

strategy and IT strategy? The better the fit, the better the performance. If your fit is poor, then 

you’ll have systems that do not support your business. There will be a need to re do your IT 
decision making structure. 
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Process = balancing needs and services. Alignment as a process has a driver 
somewhere (strategy or IT) leading to a change (impact). 

 

The aim of the paper by Chan and Reich (2007) is to design and test a quick scan to 
assess alignment constructs and test relations between constructs.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

The above seen model can be successfully applied to trigger discussion on strategic intent 
between business and IT (management). 

 

First analysis shows that: 
Better (satisfaction on) governance means less alignment  

Better (satisfaction on) alignment means better information quality 

Better (satisfaction on) information quality means better performance 

 

Gaps between business and IT managers do not affect performance. 

 

How Blockchain Technology affects performance of financial 

services by Smits, Weigand, De Kruijff & De Valk 

 

How can blockchain technology applications enhance business network performance in 

financial services networks? 

 

The research objective of this explorative paper is to identify the impact of 
blockchain technology on business networks and how such impact can be assessed. 
 

 

Definition and ontology of blockchain technology  
Blockchain technology has been defined as ‘a distributed ledger technology that can 
identify participants, automatically execute transactions, and provide a platform to support 
advanced functions and business logic known as smart contracts’ (Williams et al, 2016) 
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Distributed ledger technology is a new phenomenon, based on a number of established 

technologies in novel ways:  
Blockchain = secure record of historical transitions, collected into blocks, chained 
in chronological order and distributed across a number of different servers to create 
reliable provenance.  
Digital signatures = unique digital keys used to authorize and check transitions 
to identify the initiator.  
Consensus mechanism = rules and techniques to ensure that participants 
recording and processing transactions agree on which transactions are valid, and in 
some implementations.  

Digital currency = cryptographic tokens that represent value. 

 

Enterprise ontology theory describes an enterprise as a heterogeneous system consisting of 
three layers:  

Datalogical layer (technical) = describes blockchain transactions at the technical 
level in terms of blocks and code.  
Infological layer (data) = describes blockchain transactions effectuating open ledger 
system.  
Essential layer (business implementation) = describes the economic meaning 
of transactions.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

At the datalogical level, Weigand and De Kruijff (2016) define blockchain technology 

by the following 12 classes: 
Actor: a virtual ID (for any individual or organization) that owns a wallet.  

Wallet: A wallet initiates transactions on the blockchain and receives the transaction 

output.  
Transaction: a request to the blockchain nodes that contains an input, amount and 

output (Blockchain) or custom data like code (altchain). Verified transactions 
provide a proof that there was authorization to interact with the system.  
Node: an entity in the blockchain network that either proofs (public transactions) or 
validates (hybrid or private transactions) and subsequently adds it to a block with a 

unique hash. The hash will be used as input by the next transaction. Nodes receive 
rewards for every successful transaction that is added to the block.  
Miner: an anonymous node (e.g. server) that cryptographically proofs a 
public transaction to be valid using a proving mechanism like Proof of Work  

Mining Mechanism: to mine transactions in public blockchains, altchain or sidechain. 
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Validator: a non-public node that (cryptographically) validates hybrid or private 

transactions based on validation mechanisms like byzantine fault tolerances or double 
spending.  
Validating Mechanism: to validate transactions in non-public blockchains, 
altchains or sidechains. An example of a validation mechanism is a byzantine fault 
tolerance mechanism.  
Block: a transaction container with a unique block header, which cryptographically 

commits to the contents of the block, a timestamp and the previous block header.  
Uncle: a block that is very close to being the "correct" next block in the blockchain. 

By mining and rewarding for uncles, the proofing process becomes heavier and more 
reliable.  
Cousin: a block that is very close to being the "correct" next uncle in the blockchain. 
By mining and rewarding for cousins, the proofing process becomes heavier and 
more reliable.  
Runtime (or cryplet): enables secure interoperation and communication between 

blockchain middleware and third party clouds like Microsoft Azure, Amazon 
AWS and others.  
Middleware: software included in the blockchain and enables third parties to interact 

with blockchain records to provide services like identity management, data analytics, 
smart contracts and connections to widely used cloud software like Office 365 and 

Exchange. 

 

At the infological level, the blockchain contains the following 7 classes: 
Chain: the highest level of abstraction for a combination of blocks.  

Mainchain: a digital ledger that contains the block headers of all blocks that are 

digitally signed and containing validated records of ownership that are irreversible, 

depleting the necessity for the reconciliation of data. A blockchain that is deployed 

as a service contains middleware and a runtime (or cryplets).  
Blockchain: refers to the main chain implemented according to the Bitcoin codebase  

Altchain: refers to a main chain implemented according to an alternative 
codebase, like Ethereum,  
Sidechain: a chain that allows for the transfer of assets between the sidechain and the 

main chain. The benefit is a sidechain is that it can store assets and data that cannot be 
saved (or is too expensive) on the main chain and may increase the transaction speed 

significantly by using pre-mined main chain addresses.  
Drivechain: a sidechain that provides a two-way peg (2WP) that allows transfers of 
a cryptocurrency from a main chain to another main chain (and vice versa) requiring 
low third party trust.  
PeggedSidechain: a sidechain that enables assets to be moved between multiple main 

chains, thereby illuminating counterparty risk, enabling atomic transactions 

(transaction happens all together or not), enforcing firewalled chains and make chains 

independent from each other 

 

At the essential (business) level, the blockchain contains the following 4 classes: 

Digital Ledger: maintains a continuously-growing list of transaction records called 

blocks. Each block contains a timestamp and a link to a previous block.  
Account: sends and receives value to and from a transaction  

Transaction: is an end to end mainchain transaction as depicted in the 
datalogical ontology 
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Journal: is list of transactions 

 

This ontology is intended to understand applications of blockchain technology to 
automate transactions in business networks. 

 

Smart Business Networks are business networks that effectively use technologies and 

outperform competing networks.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Blockchain technology may provide solutions for storing and executing transactions 
that can be completely self-governed or automated. This change is on the information 
layer, but also effects the other layers. 

 

Blockchain technology will be implemented in the information layer. The decision on 
which data will be part of the blockchain solution is the first step. The decision is triggered 

by strategy/problems/visions in the physical layer. The physical layer will tell this to the 
information layer, who in turn influences the logic layer. 

 

Physical layer 

The physical layer represents the logistic processes between firms (actors) in the network.  
A relevant development is servification. There is an evolution from a goods-dominant logic to 
a service-dominant logic. This not only means that the service sector grows in economic 

significance, but also a shift from the emphasis on control (ownership) of resources to the use 
of resources (access right). In this development, there is, for instance, less a need to own a 

car, if you can have a car, or a taxi service, when you need it.  
These two developments reinforce and are reinforced by blockchain technology: blockchain 

transactions can be used to transfer money (Bitcoin), but also to transfer access keys for 
digital products (software and e-books). When physical entities are accessible by IoT 

services, they become more like digital goods. When the goal of the transaction is to deliver a 

service, then logistic movements become less important than access rights. 

 

Information layer  
The information layer represents the transactions between firms, stored in information 
systems (within firms) or shared ledgers. Internal transactions within the company can be 

stored in a private (local) blockchain. When transactions are stored (internally or externally) 
in an irrevocable way in a blockchain, this not only eliminates duplications (data redundancy), 

but also the related inconsistencies. 
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Another effect of the externalization of data into the shared ledger is mitigation of data 

heterogeneity. Standards and data ontologies will still be needed, but their reach and effect 
at the network level will be much stronger, as they are not only used for exchanging data but 

also for storing the data. 

 

Logic layer  
The logic layer includes the business logic where the smart contracts are automatically 
executed by the blockchain infrastructure. 

 

Four types of logic that can occur in the logic layer:  
Communication logic = for communication between participants in the network. 

Content logic = type of assets (e.g. letters of credit, cryptocurrencies) that are 

distributed over the network.  
Consensus logic = participating nodes use voting to confirm that new transactions 
are valid.  

Contract (automation) logic = the way transactions are animated to trigger events.  
Parties have the possibility to confirm an event or condition has in fact 
occurred without the need for a third party. 

 

Propositions  
We hypothesize that “Blockchain technology ultimately affects business network 
performance” by causing changes in  
(1) the information layer by introducing general ledgers, 

(2) the business operating logic (logic layer) by enabling several forms of business logic,  
(3) the physical layer by affecting the business network structure and business 
network processes. 
 

The use of Blockchain leads to changes is the Business Operating Logic.  
The use of Blockchain leads to changes in the structure of business 

networks. The use of Blockchain leads to changes in the network processes. 

 

The ASX case 

Changes in network structure  
Changes may occur to the relations among the firms in the network. First of all, the density 

of the network will be increased significantly as AMOs will participate in a distributed 

network as a consequence of using Blockchain technology. This is in contrast to the current 

structure, which is highly centralized around ASX. The new structure can be seen as a single 

clique in which every node is directly connected to other nodes, instead of indirect linkages 

via ASX. As a result, fragmentation and structural holes are reduced. This results in 

improved connectivity among the AMOs. 

 

It can be concluded that the ASX case provides empirical support for the assumptions that 
Blockchain technology enhances network performance via changes in the business operating 

logic, network structure and network processes. Network performance is enhanced in terms of 

operating costs, timeliness of information and workflow. No evidence has been found that 
indicates that Blockchain technology enhances business flexibility. 
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Conclusion  
Blockchain technology implementations affect the structure of business networks (since the 

technology influences which firms (do not) participate), the transactions and network 
processes, as well as the communication logic, content logic, consensus logic, and contract 

logic. 

 

The technology itself described by 12 concepts (the data-logic level). The technology 
essentially establishes irrevocable transactions, safe computations, externalized 

databases, externalized data processing, and externalized control. 

 

The implementation of the technology is described in 11 concepts; seven concepts for ‘chain’ 

(the infological level) and ‘digital ledger, account, transaction, and journal (the business 
level). 

 

Following business networking theory, the implementation of blockchain technology affects 

business operations and the business network structure (physical layer), the information layer 
and the business logic layer. 

 

To help predict the success of blockchain technology implementations, the 
following questions have been summarized: 

Who starts the blockchain application (and seeds the first block)?  
Which other firms participate in the blockchain, and is the blockchain closed (private 
blockchain) or open to other firms (public or hybrid blockchain)?  

Which transaction data are stored in the blockchain?  
Who (in the network?) decide(s) on the four types of logic to be applied in the 
blockchain?  
How is the blockchain linked to the other (internal and inter-organizational) 
information systems and applications in the business network? 
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