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Twenty years ago I finished my doctoral dissertation “Designing Organizational Coordination”. Since then I have worked in several business settings, conducted many projects and led many teams to reach the same goal over and over again: the improved functioning of groups of people working together striving for a common organizational goal. 

When Henk Sol asked his Ph.D. students to write a paper on ‘Ennovations’ or ‘Engaged innovative design activities’, my first reaction was: “this is a lot of work, I have left academia long ago, so why should I do this?” Then I realized it was twenty years ago, which is a nice round number and I started looking for the files of my thesis. Luckily I found them untouched for years on my laptop – obviously I had copied them across several laptops in this period without even knowing – and the ancient word files were still readable in the latest version of the software. Browsing through my own work, a research question emerged in my mind:

If Word for mac version 14.6.6. can still decipher my thesis, created on a Windows 3.11 computer, would the content of that thesis also withstand the test of time?

This paper is in fact an experiment.

The assignment I gave myself is to draft an article that could interest readers of today, by solely using a selection of texts taken from my thesis, which I finalized early 1996. I will not use the table of contents as suggested by Henk as to keep it readable as an article, but no worries, the subject of Ennovations will be addressed. So here it goes.

Introduction

Modern organizations are constantly facing the great challenge of improving the performance of their business. Assisting organizations in this task is an even greater challenge. In this article we have taken up this challenge. We developed a design system that assists organizations in improving the performance of their business processes. A design system in which better coordination stands central. A design system inspired and validated by current organizational practice.

A design approach

Organizations tend to merge and cooperate in order to achieve a strategic advantage in a complex and highly competitive market. As a result of growth, internationalization and other market developments, organizations have to operate in a distributed manner, in order to cope with problems of scale. Many organizations try to divide their processes into business units or divisions. Because information is of such great importance to the business processes, distribution generates the need for new information and communication technologies that support these business processes effectively. On the other hand, tendencies of growth and distribution are partly enabled by information and communication technology.

Sol identifies a ‘global, networked society’ in which ‘organizations become like networks of small, independent subsystems, supporting the tasks of staff in their specific working places’. The turbulent, uncertain and highly competitive environment forces organizations to be more effective. The effectiveness of organizations is greatly determined by the way they solve coordination problems. This implies the need for support in the development of coordinated business processes. From the above, we derive the following contemporary features of large organizations in the service industry:

· Business processes are information intensive and interdependent.
· For several reasons, business processes show dispersion.
· To be effective, these processes have to be coordinated. 
· Information and communication technology may help with this.

Poor design of the business processes and the supporting information technology can be disastrous for the corresponding parts of the organization. Organization designers who have to solve the above problems need techniques to create well coordinated business processes, effectively supported by information and communication technology.

Coordination

· Work has to be divided as the resources of one man are limited.
· The division of work into tasks gives rise to the adjustment, the coordination of these tasks.

We will argue that communication is a key to the coordination of even the most basic organizational activities.

Intuitively, it seems logical to say that distributed organizations have fewer possibilities to coordinate interdependent processes than other organizations. For example, the mechanism of direct supervision seems less applicable to geographically dispersed organizations. Mutual adjustment between members of distinct parts of the organization will, for these organizations, involve at least some kind of communication technology. We assert here that distributed organizations are very useful places to examine coordination because, in order to be effective, coordination has to be made more explicit and more formal in these organizations.

To prevent a definition that equates coordination with organization, we restrict ourselves to a definition that enables designing coordination from the point of view of organizational processes and that combines the following three important concepts:
· Organizational actors, being humans, groups or machines, capable of carrying out tasks or actions.
· The mutual influencing and interdependence of processes.
· The attaining of objectives that relate to these processes.

Coordination is the mutual influencing of organizational processes carried out by two or more actors in order to attain a certain objective.

We deliberately chose the term influencing instead of adjustment. The term mutual adjustment denotes only one coordination mechanism, whereas we prefer to focus on all forms of co-ordination in business processes. The concept of objectives or goals is important because having common objectives is the reason why processes are interdependent. Business processes can influence each other without there being a common objective, resulting in non-coordination. In essence, many coordination problems are caused by the pursuit of different goals. Interdependence of processes leading to the need for coordination can take two forms: 

· Synchronization: Two or more processes have to be synchronized before a next step in the overall process can be taken. 
· Control: A process may, by issuing instructions, control other processes. Control can be implemented by plans, by organizational structure and by ad-hoc decisions.

Both synchronization and control assume that processes (and the actors that carry them out) are able to exchange information about their work. In order to synchronize, a process needs to ‘know’ when its partner is finished. In order to control, processes must be able to send and receive instructions. Actors may have to inform each other about the starting or finishing times of their tasks in order to be able to synchronize their work. Actors may issue instructions to other actors in order to get things done. Thus, actors must be able to communicate about their actions and tasks. 

Communication

Communication processes in organizations are 'the processes for gathering, processing, storing, and disseminating the information that enables an organization to function'. These communication processes are needed to coordinate processes within and between organizations. Communication and communication technology play an important role in the coordination of activities and decisions.

The communication processes are mostly part of the business processes themselves. The design of communication processes is therefore part of business process design. Information and communication technology may be implemented to support the designed communication processes.

Design system

We are looking for a methodology, supported by tools, for the organization designer that is focused on process improvement by means of better coordination. The problem area can therefore be found in organizations that encounter performance problems with respect to their processes. From this point of view, we state our research objective as follows:

To develop a comprehensive set of instruments and methods (a design system) that supports the design of coordinated business processes in organizations.

Our design system should:

· Solve problems.
· Address coordination through communication.
· Focus on processes before focusing on structure.

The design system should at least support the following steps:

· Analyzing current processes, implying the choice of the right performance measures for the problem at hand, and measuring the performance of the current situation accordingly.
· Generating alternatives, involving creative thinking based on the description of the current situation and the performance measures.
· Estimating effects of alternatives, involving performance measurement of the alternatives according to the measures as agreed upon, and the comparison of the alternatives with the current situation.
With the help of the design system, we should be able to:

· Analyze communication within and between organizations.
· Draw conclusions about coordination, based on this analysis.
· Derive solutions that solve the coordination problems found.
· Design communication processes that support coordination.

The time dimension is very important and our design system should therefore include ways to analyze and design the dynamics of business processes. We submit that business process design should precede the design of systems that support inter-organizational coordination. Furthermore, the designs of business processes and their subsequent support systems would benefit greatly by being understandable, not only by the owners of the business processes themselves, but also by other participants in the business chain, including consumers. In our opinion, this involves not only static elements such as information sets and task descriptions, but also dynamic aspects such as the timing of transactions between organizations.

A methodology for coordination design

The (re)design of business processes must be based on a thorough analysis of the existing situation, taking qualitative as well as quantitative issues into account. In the methodology, organizations and business processes are seen as dynamic systems, consisting of (inter)acting objects.

We derive the following foundations of our methodology:

· Worldview: Organizations and business processes as dynamic systems of interacting objects.
· Domain focus: Interdependent business processes in organizations.
· Methodological perspective: Business process design as a problem solving approach that takes the existing situation explicitly into account.

Our working method should be problem-oriented, aiming to arrive at a better coordinated business process. Our modeling approach should take the dynamics of business processes and organizations explicitly into account and give a clear understanding of the individual objects as well as the system as a whole. The management approach should support the subsequent stages of the problem solving process.

The description of a system is given by a description of each of its objects. The properties of an object are described by its attributes and actions. The attribute part contains data elements describing the state of the object. The action part contains the tasks and decisions that reflect the possible behavior of an object.

Furthermore, objects may inherit properties from other objects. In our modeling approach, we do not follow the other principles from object oriented programming, like polymorphism and encapsulation, as these properties strictly relate to programming and provide no added value in (conceptual) modeling.

In order to cooperate and coordinate in an organization, the constituting objects need to communicate. Hence, we should see an organization as a communicating system, a nested structure of communicating objects. The description of such a system is given by a description of each of its objects and each of the existing relations between objects. In our modeling approach, we thus have to describe the relevant objects in organizations, how these objects interact, communicate, and thereby coordinate their activities, and how they form part of the organizations’ processes. Consequently we add to our definition of a business process that the sequence of activities is carried out by interacting organizational objects.

Due to the many actors involved, the interdependence of processes and organizational units and the many tasks that have to be carried out in order to arrive at the desired result, improving business processes is a complex activity. Our methodology should support the designer, whenever possible, in reducing this complexity and coping with it when it cannot be reduced. 

It consists of six activities, divided in an understanding phase and a design phase. The understanding phase starts with the first activity, concerning the conceptualization of the problem situation. The aim of this activity is to model the problem situation in such a way that a clear, qualitative understanding of the problem situation is arrived at. The main purpose of the second activity (specification) is to construct a descriptive empirical model of the problem situation that can be experimented with in order to get quantitative results for the analysis and diagnosis of the problem situation. The third activity is called correspondence test, or validation, and is carried out to reach a satisfactory correspondence of the empirical model with the problem situation. The validation activity concludes the understanding phase.
	
The fourth activity initiates the design phase and is concerned with finding solutions for the problem situation. Based upon the results of the problem diagnosis, several alternative solutions may be generated. The alternative solutions are worked out in detail in a number of prescriptive empirical models. These models can be experimented with in order to study the performance of the alternatives in more detail. All solutions should be expressible in terms of the modeling concepts used in the conceptualization activity. This can be checked by a consistency check. The final activity concerns the actual choice and implementation of the preferred solution in the organization to actually solve the problem situation.

Conceptualization

The aim of conceptualization is to provide models of the problem situation, giving a clear qualitative understanding of it. We state that a conceptual model should consist of the following elements:

· A delineation of the problem area, stating the boundary between the problem situation and its environment.
· Models of the problem situation, providing insight in the objects that constitute the problem situation, and the relations between these objects.
· A problem statement, which identifies the problem to be solved in terms of the objects as identified in the models.

We conclude that the models needed for the analysis of business processes should provide information about the resources that carry out the activities, as well as about the activities themselves. The resources should be modeled in terms of the tasks they perform and the decisions they take. Furthermore, the transactions with other organizations should be identified. We discuss three model types that provide this information:

· The network model, specifying the resources in the organizational network in terms of objects and their interrelations. The network model also includes a description of the organizational boundaries where transactions are executed. 
· The process model, specifying the business process in terms of activities (of resources) and transactions (activities that cross organizational boundaries).
· The actor model, specifying the structure of tasks and decisions for one specific active resource.

Specification

An empirical model should, in our opinion, have the following features:
1. It must show a high degree of qualitative as well as quantitative correspondence with the problem situation as perceived in reality.
2. It should be possible to experiment with the model, i.e. it should be executable on a computer in order to obtain numerical results of the model of the existing situation, as well as of the alternatives.
3. It should incorporate the dynamics of the business process under consideration.

A translation from the conceptual model (i.e. the identified object classes) requires the use of a specification language. The above requirements can be met by using a simulation language for specification. With some simulation languages it is possible to stay very close to the objects identified during conceptualization. Furthermore, simulation models naturally reflect the dynamics of the business processes under consideration. Simulation models are also very convenient for testing and comparing alternatives.

Correspondence check

When the simulation model is constructed, the model can be checked against the expectation of the modeler and against reality. This checking is actually done in three different steps called 1) verification, 2) replicative validation and 3) structural validation. After these three steps, the problem can be diagnosed in terms of qualitative and quantitative values.

Verification is carried out to ensure that the simulation model operates as intended. This means that the generation of input data, the operation of the model itself and the calculation of the output data should be checked.

Replicative validation is carried out to test the correspondence of output variables as specified in the simulation model to the values as found in reality. This can be done by different types of statistical tests. Usually, the output values resulting from replications are tested against a representative sample of values from reality, using a χ-square test or a t-test of comparison. The results of these tests can be recorded in confidence intervals.

In structural validation the model is compared to the experience of experts, either people that are part of the modeled situation or people outside the modeled situation, but having a deep understanding of it, or of similar situations. Structural validation can be carried out in several ways, varying from multiple sessions with questionnaires that survey opinions, to a simple meeting where the model and the model outcomes are shown to the experts. Structural validation becomes more crucial where replicative validation is impossible, or where decision makers have not much confidence in model building. Animation of a simulation model can play an important role in structural validation, as it provides the means of matching the model to the visual image an expert has of a problem situation. It may also serve as a medium that facilitates the discussion about the structure of the model, the assumptions that have been made, and the model outcomes.

Solution finding

Solution finding breaks down into two activities; the actual generation of alternatives and the estimate of the effectiveness and efficiency of these alternatives.

Generating alternatives

In this phase, solutions are generated to the situation as diagnosed using the empirical model. Solution finding can be done in many different ways and by many different participants in the process. A very promising method is to organize a brainstorm session in which the model of the existing situation is thoroughly explored by a group of participants.

Evaluating alternatives

For the evaluation of alternatives, the simulation model can be used. The alternatives can be first conceptualized and then programmed into the simulation model of the existing situation. Sometimes this means no more than changing the value of an input variable or constant. Sometimes parts of the model must be reprogrammed. The results as described by the output variables can be compared to the results of the existing situation. When necessary, differences between alternatives can be analyzed by means of statistical tests. The results of the evaluation of the alternatives may form the basis of a cost / benefit analysis. Eventually, a recommendation for a decision as regards the implementation of one or more of the alternatives can be made.

Consistency check

The goal of a consistency check is to prevent the models of alternatives going beyond the scope of the problem. Consistency can be checked by analyzing the solutions in terms of the concepts used in the conceptual model. The concepts forming part of an alternative should always be expressible in terms of the conceptual model. If this is not the case, it is very likely that the boundaries of the problem are exceeded, requiring new conceptual and empirical models.

Implementation

It is unwise to give general guidelines for the implementation phase of problem solving. The way in which implementation is carried out depends on many factors, ranging from financial to social. We confine ourselves here to remarking that the conceptual and simulation models of alternatives provide blueprints for change and can be used for training purposes. When eventually the implementation is completed, it is advisable to perform an ‘ex-post evaluation’.

Support tools

Many methodologies, especially in the field of information systems development, are supported by software packages for generating models. During the development of our methodology, we have encountered several packages that support conceptualization or specification.

Applying the design system

The research presented in this article is strongly influenced by experience from practice. We argued that a design system that aspires to practical use should start with an investigation of practice and be tested in practice, too. Doing so, inductive case studies provided the requirements for our design system. We also applied the design system in five case studies. We found both efforts very stimulating and valuable for the research.

Although these processes were already highly standardized, the organizations we visited faced several coordination problems in their primary processes. The case studies show that communication between actors is a key factor in solving these coordination problems.

The various case studies clearly show very different processes and characteristics. Despite the differences between the cases, the processes we examined all fall within our definition of a business process.

We showed that the design system can be successfully applied to reveal and solve coordination problems. The design system was capable of supporting the improvement of business process performance for all case studies. This is not only our opinion, but also the view of the managers and employees who took part in the case studies. The requests for new projects by several companies are very rewarding in this respect.

Conclusion

In the text above I have changed or added no more than four words compared to the original text of my thesis. These are highlighted in red. I think this abstract still goes as an interesting read about creating a design system for business process design nowadays.

Now is this a good thing or not? One could argue that the design system has not brought us forward as organizations still struggle with solving coordination problems. But that is not the issue. The design system has helped to identify, model and improve situations in various organizations. A simulation approach to improving business processes can still help to solve these problems or at least make them better to understand. The design system albeit changed and further developed, withstood the test of time.

But more importantly, the experiment shows that a research school that takes the design of methodologies and tools as its core objective is still valuable and remains valuable for a long time. A design focus in research forces the researcher to think about improvements that can be made to the world we live in. This is what ‘Engaged innovative design activities’ or Ennovations are all about. And should not all research be focused on improvement?


