

















present system even after a workforce reduction of as much as 25 %. Understandbly this pleased management
greatly.

BUSINESS RESULTS

The modeling project has been a success, it is safe to say. The recommendations have been taken to heart.
This has lead to improvements in logistical and financial performance. The project has also induced several,
less tangible but no less important, organizational improvements. Therefore a separate discussion of both
technical and organizational results.

Technical Results

* Design of and transfer to new lay-out: In the spring of 1992 the transfer to the new building has been
accomplished. A new lay-out has been designed and built, according to the design principles developed
during the project. This new lay-out has become operational without any unexpected problem whatsoever.

* Implementation of new sorting method: The sorting method that turned out to have the best performance
in the simulation experiments is currently being implemented. Since this method requires a highly
automated system, this means a considerable investment. However, there is little doubt about its
necessity and its payback. ’

* Possible removal of packaging bottleneck: One characteristic of the new sorting system is that it makes it
possible to see right away when a package for an outlet can be sealed. This means that the packaging
bottleneck will cease to exist. (Interestingly, the company had just before acquired a new sealing machine
to accomodate the perceived lack of capacity, at a cost of some $ 70,000, which now is no longer
absolutely necessary).

* Continuing reduction of working hours: The company has seen that considerable reductions in working
hours are possible. These reductions happen gradually. Every month fewer.working hours are needed for
the same or higher output. This process will continue for some time. Other personnel management
insights are the importance of well-trained employees and the difference in required capacity during and
outside of the season.

* Accomplishment of early departures: All important was the time the vans loaded with packages for outlets
left at night. At the beginning of the project, external transport often had to start late. Shortly after the
move to the new location however, the transport department had to ask the internal operations manager if
the vans could not depart a little later. For the early departures that had become more and more common
caused problems in the rest of the transport chain..,

Organizational Results

* Belief in findings and commitment for implementation: The findings from the modeling project were
believed, surprising as they sometimes were. No more energy was spent in discussing different
alternatives. Instead attention switched towards getting the recommendations from the project
implemented. Clearly this was due to a large degree of participation in the project, and the model
ownership by the client that resulted from it.

* Appreciaticn of the problem solving approach: Much appreciated by management was the problem
solving approach that the team had chosen. The focus on both conceptual underpinnings as well as
quantification and fact-finding found much appeal. Several people said that this should be the kind of
approach by which other problems of the company should be tackled.

* Higher esteem operations manager: During the course of the project the status of the operations manager
and his crew clearly increased. The fact that advanced tools such as simulation were used within his
department, as well as the proposed investment in advanced automation gained the operations manager
much respect. Also, as he told himself: "I don't have to explain the problems I have to cope with every
day to anyone anymore." More understanding for his problems and, as a consequence, more appreciation
for how he dealt with those problems, was also a "soft" result from the project.

* Higher quality of systems thinking: The quality of reasoning, of systems thinking if you like, has
undeniably increased amongst the team members. This becomes apparent in internal discussions and in
discussions with members from other departments. There is more refinement in the causal reasoning
chains being set up, there is a broader perspective, taking also processes in other departments in account,
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there is a better distinguishing of what is most important and what is less important. It is safe to say that

the mental models of the modeling participants have become enriched through the modeling process.

* Organizational learning: All these organizational results clearly indicate that organizational learning has
occurred. Compared to a conventional "expert” project approach, this participative project approach has
made that:

- The project team members have leamed more about their own system,

- The project team members have learned more about the problem solving approach, i.e. double loop
learning has occurred (Argyris and Schon 1978): Next time a problem like this occurs, they are likely
to solve it a way different from the ad hoc manner in which problems are usually tackled in this
organization ’

- The level of systems thinking, the so-called "fifth discipline of organizational learning” (Senge 1990)
has clearly increased.

DISCUSSION

The "Boil Down" Sessions

As has been described above, the tesearch approach in the LogSim project is such that after the project so-
called "boil down" sessions are held, in which the following three questions are assessed:

- How well did the consultancy / modeling method work in this case?

- What needs to be improved in the method and how?

- What other insights gained may be of interest?

The next paragraphs elaborate on these questions. Since the research project aims to support decision making
on (a) strategic operations issues by way of (b) a consultancy method that (c) employs participative
modeling, it seemed only natural to divide findings into these three categories.

Operations Strategy Insights

* Operations are indeed of strategic importance The client company saw its survival directly linked to an
operations "order wining criterion” (Hill 1985): their delivery speed of newspapers to the outlets. One
might reply however by saying that such was obvious for this company because distribution was its core
business in newspapers: it does not publish these, unlike the magazines it distributes.

* The operations strategy process : forward in reverse? The approach towards implementing an operations
strategy as it was taken by top management was refreshing. No formal SWOT-analysis, no cost-benefits
analysis and gradual introduction of improvements. Instead strategic planning went precisely the other
way round, truly "forward in reverse” (Hayes 1985). First a clear and unambiguous goal was being set:
"delivery to every outlet before opening time". Next everyone tried to achieve this goal. At first this
attempt did result in inadequate performance and large losses. But gradually performance improved and
losses diminished, as the company realigned itself more and more towards achievement of the goal. There
are no operations strategy frameworks mentioned in the literature that work this way (cf Akkermans and
van Aken 1991a, Anderson et al. 1989, Swamidass 1989), but it surely looks like it works...

Consultancy Insights

* The modeling and the consultancy approach cannot be separatedd: A modeler might look at the project
approach depicted in Figure 1 and see nothing unusual: a straightforward modeling approach. Also an
management consultant might look at Figure 1 and see a standard consultancy approach for operations
issues. Both are right, for the approach attempts to be both at-the same time. Some might like to see the
LogSim approach as sound modeling in the system dynamics tradition (Roberts 1977), others might see
it as a consultancy approach for operations issues, with some Operations Research add-ons (Platts and
Gregory 1990, Verstegen 1989).

* A model building project is both a threat and-an opportunity for a manager: At the outset of the modeling
project, the manager whose problems are going to be modeled, may see this project as a threat. Are his
own expertise and capability perhaps being doubted by management? Is the external consultant going to
take over? Only after carefully explaining that it is he or she who is being supported, and not senior
management at a higher level, the manager's trust can be gained. Saying; "I want outside help for my
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problem" is an act which shows vulnerability. However, at the end of the project, this act often tums out
to have been an act of strength,

Switching between the facilitator and the expert role, is beneficiary, but should not be absolute: The
advantages of the facilitator role over the expert role in modeling have well been documented (e.g. Lane
1989, EJORS 1992, Senge 1990, Vennix 1990). Participative modeling works very well to come up
with an conceptual, model of high quality which is "owned" by the client. However, some parts of the
modeling process are still best done by someone with technical modeling expertise, in an expert role. In
particular this is true for the translation of the conceptual model into a computer model. Also this is true
for most of the data analysis, which normally requires quite some technical expertise in both analytical
techniques and computer software programs. The final stages of simulation experiments and dissemination
of knowledge can should once again be highly participatory.

The switch to the expert role should not be too absolute, however, One should continue providing
regular feedback to the client, even during the "expert mode” phase. Such feedback can be provided by
frequently discussing intermediate results presented in graphs and the like, with the client. If this feedback
does not take place, the client may not trust the correctness of the translation of the qualitative model he
cooperated in building into the computer model.

Modeling Insights

Qualitative models may be complex, quantitative models should be as simple as possible: The causal map
of the qualitative model was fairly complex. The implemented computer model wasn't. This was mainly
due to the fact that many of the causal relationships that indirectly influenced the main flow rates and
levels of the model were "frozen” into specific parameter values. These parameter values were derived by
complex calculations using multiple spreadsheets, databases and computer languages. These calculations
were not represented in the simulation model, however. That was not built to show how parameter values
were derived, but to show how these values and their relationships within the model structure influenced
behavior.

There might be a more general rule in here. It has been said that people who distrust simple models

for strategic decision making are mistaken: they think that modeling is simple, so that the model can be
complex. In reality, it's the other way round (Bertrand et al. 1990, p-97, p. 114). Modeling a system, i.e.
taking from the countless phenomena that one observes in reality, the few that are of crucial importance
for the problem at hand and determining the relationships between these few, is very complex indeed. The
resulting model will then often be simple.
Many insights are gained during the data analysis phase: Many system dynamics case studies contain one
or more references to experiences of "counter-intuitive behavior"(e.g. Senge 1990, Sterman 1989, Vennix
etal. 1990 ). These are experiences of surprise when out of the structure of a model arises a behavior that
was not expected by the clients that were involved in its development. Such experiences occurred also in
this study, but certainly not only during the actual running of the model. Also well before that phase
several surprising insights were obtained. _ ‘

In the qualitative modeling phase, the global behavior of the model could already be predicted. It has
been observed before that an experienced modeler can often already guess from the qualitative model what
will be the behavior of the quantitative model (Morecroft 1985). For an experienced modeler at best the
quantitative model helps to clarify more precisely the order of magnitude of model behavior. At worst it
reveals the modeler's limitations as an equation writer” (Morecroft 1985, p.2) .

Also during the data analysis phase many lessons were learned in this project. In retrospect, many of
those lessons could be traced back to basic Pareto distributions. For certainly in the field of operations, it
is essential to find out what 20 % make up for which 80 % of what, and vice versa. To know typical
Pareto distributions for operations systems such as the distributions of processing times, product costs
and product range buildup is invaluable for any real understanding of an operations problem. However,
since in such distributions there are few dynamics in time involved (at least in the short term), no
dynamic simulation model is required for gaining such knowledge.

The availability of company data is a crucial factor for project success: If the project team does not get the
required data available in a short period of time, the project is in danger. Surely this is one of the aspects
that should be very well researched before project duration and price are determined. "Available” does not
just mean that the data is there. It should also be in a computer-readable format, and preferably condensed
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to a level where it is usable for management support purposes. Regarding data, some special phenomena

tend to be the case in operations environments:

- There is an enormous amount of basic, "raw” data being collected on a daily basis. "In the field of
operations, people tend to stand knee-deep in their data”, in the words of Terry Hil3.

- This data is normally not in an easily processable or understandable format. It is often not-computer
readable, or only readable by the computer the company uses itself. Also it needs to be condensed,
aggregated and reformatted in order to be usable for managerial decision making.

- Despite this abundance of data, some of the data one really needs is not available. It will have to be
collected specifically for the problem at stake.

«  Perceived model validity depends not only on the opinion of the client, but also on data: In many system

dynamics studies it is stressed that the main validity test for a model is whether the client understands
both structure and behavior of the model and can explain the interaction between the two (Barlas and
Carpenter 1990). This is not enough in the field of operations, fine as it may be for very hard, ill-defined
problems where the main point is to get some kind of consensus. Fact-finding and sound operations
analysis is just as important, because the client himself does not really know the precise nature of the
relationships in his system. There is a solid, well-developed set of analytical techniques in operations.
This set of techniques is used successfully by many consultants in this field, and should also be used in a
model-building project for operations issues.

The implementation language of the quantitative model (discrete event simulation or system dynamics) is
often not very important: At the outset of this project it seemed that it would be best to develop the
model in a discrete event simulation language. Reasons for this choice were the short time span of the
model (a few hours, versus several years in most system dynamics models), the different characteristics
that different types of newspapers had and the stochastic nature of so many of the processes involved.
Also the fancy animation facilities of the discrete event package demonstrated at the outset clearly
appealed to the client.

The actual choice for a computer simulation language however was postponed until the qualitative
modeling phase was finished. During this qualitative modeling phase, system dynamics techniques and
diagrams were used, simply because they wer judged as most appropriate for this type of conceptual
model building. During the data analysis phase it became apparent that the problem at hand could be
represented very well in system dynamics“. The advantage of the chosen system dynamics simulation
software package Ithink™ then is that the same diagrams that are used in the qualitative modeling phase
reappear on the computer screen.

« After the modeling project, the computer model soon becomes no longer necessary: Although the

simulation model can be investigated from the operations manager's desk, and although he has become
familiar with the software needed for running it and exploring different scenario’s, the model is hardly used
at all by now. This does not mean that the project was a failure, certainly not. It's just that there is
nothing in the computer model anymore that isn't in the manager's mental model by now. The questions
that were pressing him at the beginning of the project have been answered, but now his attention has
shifted towards getting the project recommendations implemented. His problems of today are different. A
different question requires a different model. The model that was developed does not provide answers to
everything. It only gives answers to the questions that it was supposed to answer at the time. Also, as
time goes by, the "base run” of the model, which was supposed to simulate an ordinary night in the old
situation, becomes more and more different from the daily operations of the present date. The model is
still used however to explain to other people who were not involved in the project why certain decisions
have been made. Clearly the dissemination of knowledge has not yet ended in this organization.

3verbal communication with Professor Terry Hill, London Business School. See also Hill (1985).

4Tt is very hard to model an operations system in system dynamics if either the interactions between different
products are important (e.g. in mix decisions) or if questions regarding the stochastic behaviour of individual
products had to be answered (e.g. in determining delivery reliability distributions for different types of products) -
(Akkermans and van Aken 1991b) Neither of these were the case.
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