








STEPS OF THE BEER GAME ! STEPS OF THE BEER GAME

L. Receive inventory and avance - 1. Move the contents of the beer trucks
sluppmg delays ‘ R ) | ‘and receive inventory B

- - -Note down inventory received

2. Fill orders s : 2.Fill orders
Note down i mcommg orders
Ordmlo I I Incoming | + I Backlog of orders

from previous perlod

3. Record inve'ntery OI; baeklog " = MIN( -,) -

Note'.d'o'wn current inventory or backlog

- . Backl -] Ordersto e
4. Advance the order slip - L L- og l | der l me nllynlledl

3 Move orders placed to incoming orders

5. Place orders 4. Place orders and note then down

2a. Original fext 2b. Modffied text
flgure 2. Steps inthe Beer Game : o -

We also created two sheets to draw other useful complementary graphlcs On the ﬂrst are
drawn the incoming inventory and incoming for each position; on the second, once the game is
over, the participants -except the retailer, who is the only one who knows it- draw the demand
from clients as they imagine it to be. This graphic was already envisaged in the originai version
of the game for comparison, in the debriefing, with the real demand. Finally, we added a series
of "comment sheets" on which the participants are to note down impressions, changes in
decision-making , causes, etc., as the game progresses, indicating the period in which they
occur. This is very useful for the debriefing and the later in-depth study of the players’
behaviour in the course of the game.

. Implementation ‘of the game *‘on"a spreadsheet.

The mechamcs of the game require a series of calculations to be carried out to keep up to date
the values of the different variables that come into play (inventory, backlog of orders, orders to
fill, etc.). The speed which is part of the dynamics of the game, together with a faulty perception
on.the part of some p|ayers of some of the concepts used (e.g. backlog of orders, difference
between orders to be filled and orders filled, etc.) give rise to calculation errors and delays in
the progress of the game, due to breaks requested to clanfy doubts or to correct errors that
'have been discovered. In addition, once the game is over, the calculation of costs and the
creation of graphics for the results'is also tedious and time- consummg and breaks the rhythm
generated by the game itself.
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l Record Sheetn*1 ' GIDEAD
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~(1) Orders to fill (i) = Incoming orders (i) + Backlog (i-1)
2) Backlog (i)= Orders to fill (i) - Orders really filled (i)

Figure 3 Record Sheet

in view of the above, using the Excel spreadsheet we created a representative model of the
game, which automatically works ‘out for-each-team all'the- necessary calculations for the
different posmons Each player simply has to feed in the orders placed dunng each period.
(Flgure 4) ' :

Period RECENVED. INORDERS -~ ORDERS. BACKLOG CURRENT - . ORDERS
. INVENTORY -  TOFLL INVENTORY . PLACED
1o 4 4 4 0 12 . . 4
2 .. .4 4 4 0 12 4
3 . 4 4 40 12 4

Figure 4: Spreadsh_eet. Calculations for retailer.

_In another module of the spreadsheet the various costs generated in each posntlon for every
. penod are calculated as well as the lotal cost for each team.

”The evolu’uon'of the effectlve stock of the dlfferent posmons in each team (real stock on the
positive side of the ordinates and’ backlog on the negative) is also obtained in graphlc form,
both separately and supenmposed in one graphic. The latter makes it possnb!e to clearly
observe the phenomena of oscilation, phase lag'and amplification characteristic of the game.
The same procedure is followed as regards the "orders placed" vanable The final series of
graphics covers partial and total costs. (Fig. 5)

To make for easier comparison of the evolution of the above-mentioned variables for the
different positions, it is sometimes advisable to smooth off the variables in order to reflect the
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trends more clearly. An adjustment was therefore incorporated, yielding reasonably satisfactory

results. (Figure 6)
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Figure 5. Graphics for the Beer Game (effective stock, orders placed, costs)
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) Figure 6a. Original Graphic
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Figure 6b. Smoothed Graphic
Figure 6. Smoothing off a series of values in the Beer Game (orders placed)

The software mentroned above can.be used during the whole game (dependmg on the
proportion of computers to posrtlons) thus making full use of its potentral since it is then

- unnecessary to fill in the record sheets or-make calculations, therefore preventing the resulting

errors. However,-we generally use it when the game is over, to calculate costs and create
graphics, which-are projected onto a screen SO that a number of interesting comparisons can -

~_be-made, such as:

costs of the drfferent teams "

evolutlon of teams effective stock/ cllent demand

* evolution of effectrve stock/ evolution of orders placed by each team
evolutnon;,o,t team variables/ evolution of "no strategy” variables (see section 6).
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6. Incorporation of "no strategy” strategy into the debriefing

When the game is over and the various costs and graphics are obtained for each team, the
facilitator conducts the debriefing so that the participants can see that, contrary to what they
might think:

a) there is no one "culprit" in each team. -
b) neither are external events the reason for the behavrour obtarned

Having reached this point, as P. Senge (1990, chapter 3) pornts out, the players have only one
recourse to fall back on: to blame the system and say it is probably unmanageable. To
demonstrate that this is not true and that a better job can be done, the author puts forward the
example of "no strategy” strategy, that is, each player places orders exactly equalling those
coming in, without concerning himself with anything else. In following these guidelines a
certain stability is reached around week 11, and although it is, of course, not a good strategy, it
serves to show that the huge 'oscilations, characteristic of the game (Figure 7) can be
eliminated, better costs results being obtained. in 75% of cases than were obtarned by the
different teams (see Frgure 8) D R
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Frgure 7. Results of the "no strategy" strategy (orders placed, eftective stock)

When faced with these data participants see the last possible excuse for generally deplorable .
results disappear into thin air, for they now see that:
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c) the system is-not unmanageable,

- which brings down the last barrier between them and the final conclusnon Itis: the structure
~of :.the system that-generates its behaviour.

In view of the above, we believe that it was advisable to somehow introduce the "no strategy"
strategy into the game. Depending on the case, we do this in two different ways:
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thure 8. Costs of the "no strategy" strategy compared wnth typlcal game costs

* during the game (when there is a big enough number of partlcrpants) makrng a team
- play this strategy. - Sl
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* after the game, once this point has been reached in the debriefing, through the
spreadsheet-based program mentloned in the prewous section.

We reckon that the results which derive from it make it worthwhile to incorporate this strategy
into the game and use it in the debriefing.

7. Documentation produced for the Beer Game.

in order to make the task of potential Beer Game facilitators easier, and following the lines and
objectives mentioned in another paper presented by us at this Conference (Machuca, J.A.D. gt
al,, 1993), we created comprehenswe documentation (2) (Machuca J.AD. et al., 1991)
consisting of: R :

a) Player's Manual
b) Teacher's Manual
¢) Set of 31 transparencies complementing the Teacher's Manual.

In addition to the above, we have produced the following software: v
d) Presentation for Macintosh to replace the transparencies (1992).
e) Spreadsheet for calculation of the results of the beer game and creation of the
relevant graphlcs (see sectlon 4) (1991).

Notes

(1) These formulas are also permanently projected mto a screen from the transparency showmg
the steps of the game (see section 3).
(2) The Player's Manual and the Teacher's Manual are based on our own experience (see the
present paper) and the following works:
* Senge, P.: "Qutline for postgame discussion". M.I.T. D-3236
* Senge, P.: "The fifth discipline". Ed. Doubleday Currency, 1990.
* Sterman, J.:"Instructions for Running the Beer distribution Game", M.L.T. D-3679,
1984.
* Sterman, J.:"Modelling managerial behavior. Misperceptions of feedback in a Dynamxc
Decision making experiment", Management Science, Vol. 35, n? 3, 1989 '
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