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INTRODUCTION 

The use of comvuter-based simulations to teach decision making - 
was minimal befoie 1981 but has since grown considerably (1). Sim- 
ulations now are emoloved in the areas of oharmacokinetics model- , , 
ing, clinical problem solving, pharmacy management, and other 
areas (2, 3). Simulation models permit the modeling of demands 
under conditions that approximate real life; they are useful tools for 
assessing alternative use of resources in terms of cost-minimization 
and cost-benefit analyses. 

Simulation models have been used primarily in "what if" opera- 
tional management analyses (4). They have particular application to 
systems with random events, such as the delivery of drug services. 
This has been done by two primary methods, sometimes simultane- 
ously. On the demand side, the types of demand for services (e.g., 
new, refill, compounded prescriptions, IVs, consultations) or the 
level (quantity) of that demand may be mixed or adjusted to deter- 
mine its effect on an existing complement of resources. This ap- 
proach addresses the question, for example, of how much unused 
capacity exists within a pharmacy as presently configured or how 

Colette Tompkins is an undergraduate student at the University of Washington 
School of Pharmacy. Dale B. Christensen, Ph.D., is Associate Professor at the 
University of Washington School of Pharmacy, T-341 Health Science Center, SC- 
69, Seattle, WA 98195. 

Journal of Pharmacy Teaching, Vol. l(3) 1990 
O 1990 by The Haworth Press, Inc. All rights reserved. I 



2 JOURNAL OF P H A M C Y  TEACHING 

well existing resources could handle a different mix of demands. 
The second approach focuses on the resource side and involves in- 
vestigation of the optimal resource mix to meet a specified demand 
level. Some employ a combination, characterized by what might be 
called the marketing model. In this case, the student (player) at- 
tempts to influence demand by using various tools at his disposal, 
such as advertising and price. The player may be required to orga- 
nize the firm's resources to produce the product or service at the 
demand levels that have been simulated. 

Communi-PharmTM (version 8 8 4 ,  developed by Arthur Nelson, 
is a community pharmacy simulation game that replicates com- 
munity pharmacy practice. In this game, up to seven pharmacies 
compete against each other for prescription (Rx), over-the-counter 
(OTC), and third-party market share in hypothetical cities. It has 
been widely used as a teaching tool, both in the classroom and in 
countless community pharmacy continuing education seminars 
throughout the country. Use of the program invariably generates 
further interest, as well as some frustrations for the participant. The 
players are often unclear about how and to what extent one's deci- 
sions affect observed results, as opposed to the actions of competi- 
tors. As in the real world, this question cannot be answered during 
the normal course of conduct in the game. 

PURPOSE 

The purpose of this study was to investigate how different input 
variables in the Communi-PharmTM pharmacy management simula- 
tion affected the results. The intent of this study was to determine: 

1. How do changes in promotion affect sales? 
2. What is the impact of services, specifically delivery and offer- 

ing patient records, on sales and net profit? 
3. How do high and low markup, in combination with or without 

services, affect sales and net profit? 
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METHODS 

One city was examined, consisting of seven stores: two medical 
centers, three neigborhood stores, and two shopping centers. Base- 
line data are shown in Table 1. The baseline data were extracted 
from sample data on the Communi-PharmTM 88.8 program disk. 
The pharmacies were typical of those used to initiate the game; each 
was less than optimally managed at the start. A copy of the instruc- 
tor data used for all simulations is provided in the Appendix. 

For each objective, a single pharmacy of each type was exam- 
ined. The three pharmacies were: Number 1 (medical center), Num- 
ber 4 (neighborhood store), and Number 5 (shopping center). The 
pharmacies were examined on an individual basis, and only one 
parameter in one store type was changed at any one time. The same 
period was rerun many times over, changing only the parameter of 
interest. 

Promotion 

To determine the impact of promotion on sales, two different 
approaches were used. The first involved changing the total amount 
of money allocated to the promotion budget. The range of promo- 
tion dollars in the budget was from $0 to $1,600, and results were 
recorded at $200 increments. In each case, 50% of the total promo- 
tion budget was distributed to the prescription department. 

The second approach involved changing the percentage of the 
promotion budget that was allocated to the prescription department. 
In each case, the promotion budget was set at $1,200, and the per- 
centage allotted to the Rx department was changed from 0% to 
100% in increments of 15%. 

Services Offered 

The only services examined in this study were delivery and pa- 
tient records. Results were recorded for four combinations: patient 
records and delivery services offered, delivery only, patient records 
only, and no services offered. 



Tor;d slore sales 
Average Rx cl~arge 
Total number of Rxs 
Number 3rd-party Rxs 
Average Rx markup 
OTC markup 
Promotion budget 
PI-ornolion $ allocated to Rx 
S~orc I~ours open 
Nel profithotal sales 
Rx market share 

TABLE 1. Sununary Statistics for Pharmacies at Baseline* 

Neighborhood Shopping 
Center 

$171,822 
$17.52 
3,990 
1,016 
35% 
34% 

$2,650 
93% 

95 
-14% 
11% 

Medical 
Center 

'Values represent averages for phamacics of each dcsignalcd Lype. 
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Markup and Services 

In this section, markup alternatives consisted of high Rx and high 
OTC markup or low Rx and low OTC markup. For Rx drugs, the 
low, mean, and high markups were 33%, 40%, and 55%, respec- 
tively, regardless of pharmacy type. For OTC drugs, the low, mean, 
and high markups were 28%, 38%, and 42%, respectively. The 
mean values are those at baseline for all pharmacies. 

When services were considered, patient records and delivery 
were cambined. Integrating markup and service options produced 
four combinations for analysis: high markup (Rx and OTC), ser- 
vices offered; high markup (Rx and OTC), no services offered; low 
markup (Rx and OTC), services offered; and low markup (Rx and 
OTC), no services offered. All simulations were based on quarterly 
time periods. 

RESULTS 

Promotion 

The results of changing the amount of the promotion budget are 
presented in Table 2. When one examines the impact of promotion 
on total sales, it is clear that the neighborhood pharmacy is most 
affected by increasing advertising dollars. The increase in total 
sales was approximately $20,000 for the neighborhood pharmacy, 
as opposed to only $3,000 and $4,000 for the shopping center and 
medical center pharmacies, respectively. When total sales were dif- 
ferentiated into Rx sales and OTC sales, it was clear that the OTC 
department was more heavily affected than the Rx department. It 
was also observed that a plateau was eventually reached after which 
an increase in promotion dollars no longer generated higher total 
sales. This plateau occurred at $1,200, the maximum level set in the 
instructor's file. 

The results of the second parameter, altering the percentage of 
the promotion budget allocated to the Rx department, are shown in 
Table 3. The results were unexpected in that there were not substan- 
tial changes in the Rx sales when more money was allotted to the 
Rx department. The results do, however, generally agree with the 



TABLE 2. Impact of Modifying Promotion Expenses on Sales by Pharmacy Type 

NEIGHDORIiOOD STORE 

I'rornotion Sales # OF Rx Rx Mkt. ShaCe % rn Rx ,= 



Promotion 

MEDICAL CENTER 

Sales 
Rx - 

Rx Mkt. Share % 



Promotion 

TABLE 2 (continued) 

SHOPPING CENTER 

Sales 
Rx - OTC 

Rx Mkt. Share % 



Colette Tornpkins and Dale B. Christensen 9 

outcome of the first approach to examining promotion. What is 
more surprising is that regardless of the percentage of the promotion 
budget allotted to the OTC department (0% to loo%), there was no 
change in the OTC sales. This pattern was consistent across all 
pharmacy types. 

Services 

The results shown in Table 4 indicate that offering services has a 
substantial impact on sales, specifically Rx sales. Both the neigh- 
borhood pharmacy and the medical center had an increase in total 
sales (and Rx sales) in the range of $18,000 to $23,000 and in- 
creases in net profit of about $4,000. The shopping center phar- 
macy did not fare as well, only increasing sales by $3,700 and net 
profit by $250. The change in net profit is shown; however, the 
values may be misleading, as expense items such as staffing were 
not adjusted in response to any change in sales. Because the ser- 
vices offered were mainly from the Rx department, OTC sales, as 
expected, were not affected by the changes in the services offered. 
When one compares the impact of the services individually, it ap- 
pears that offering delivery has a slightly higher outcome than offer- 
ing patient records. This difference, however, is minimal. 

Combined Impact of Markup and Services 

The results of the combined effect of markup and services are 
given in Table 5. The impact of moving from low to high markup 
was a dramatic increase in OTC sales and total sales for the neigh- 
borhood and shopping center pharmacies, but not for the medical 
center pharmacy. This held true regardless of the level of services 
offered. In the case of the medical center pharmacy, moving from 
high to low markup actually resulted in a sales decline. Because the 
number of prescriptions filled remained relatively constant, this pat- 
tern reflects the price inelasticity for medical center pharmacies. 
This table also illustrates the impact of services under conditions of 
high and low markup. The presence of services had the greatest 
impact on Rx volume and sales. However, there was little dif- 
ference in the magnitude of impact depending on whether markup 
was high or low. Although sales increased substantially with low 





Promotion 
% to Rx Dept.* 

MEDICAL CENTER 

Sales 
Rx - 

Rx Mkt. 
Share % 



Promotion. 
% to Rx Dept.* Teal 

TABLE 3 (continued) 

Sales 
R x - OTC 
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markup, net profit plummeted. Net profit decreased by $26,000, 
$7,000, and $16,000 in the neighborhood store, shopping center, 
and medical center pharmacies, respectively. The same caveats ap- 
ply in interpreting impact on net profit. 

Promotion 

It is evident that increasing the amount of money spent on adver- 
tising is effective only to a certain extent, a plateau being reached at 
about $1,200. This is consistent with the intent of the program as 
reflected in the instructor's guide. Further, in this analysis, the type 
of pharmacy most affected by promotion was the neighborhood 
pharmacy, and it was the OTC sales that increased, not the Rx 
sales. Increasing the percentage of promotion dollars to the Rx de- 
partment had a minimal effect on Rx sales and no impact on OTC 
sales. Because this finding does not seem reasonable, these results 
warrant further investigation.* 

Services Offered 

As expected, offering both services to the public had a large im- 
pact on total sales, the response mainly affecting Rx sales as op- 
posed to OTC sales. This was the case for both the neighborhood 
pharmacy and the medical center pharmacy but was not so for the 
shopping center. 

Markup and Services 

The impact of moving from high to low markup situations was a 
dramatic increase in total sales, specifically in the neighborhood 
and shopping center pharmacies. Offering services also increased 

'This apparent error was corrected in the 1989 version of the Communi- 
Pharm" program. The analysis was rerun on a 1989 beta test version of the pro- 
gram. The results showed that altering promotion dollars or allocation did not 
greatly affect OTC sales in the medical center pharmacy and had uneven results in 
the shopping center and neighborhood pharmacies. 



Total sales 
Rx sales 
OTC sales 
#of Rx 
Nct profit 

Total sales 
Rx sales 
OTC sales 
# of Rx 
Net profit 

TABLE 4. Impact of Modifying Services on Sales by Pharmacy Type 

DELIVERY = YES 

Patient Records = Yes 
Neigh. Shopping Medical 
SQS 'Center 

Patient Records = 
Neigh. Shopping 
Store m r  

Yes 
Medical 
Center 

Patient Records = No 
Neigh. Shopping Medical 
SDE Center 

$189,433 $133,224 $1 19,470 
$99,506 $7 1,483 $96,384 
$89,926 $61,740 $23,086 

5,997 4,335 5,076 
$11,268 ($11,456) $9,224 

Patient Records = No 
Neigh. Shopping Medical 
&QE Center Center 



TABLE 5. Impact of Modifying Both Markup and Services on Sales, by Pharmacy Type 

HIGH RX AND OTC MARKUP 

Services = Yes Services = No 
Neigh. Shopping Medical Neigh. Shopping Medical 
sQ!E !&!&r Center SmE i2cxu.a Center 

Total sales 
Rx sales 
OTC sales 
# of Rx 
Net profit 

Total sales 
Rx sales 
OTC sales 
#o f  Rx 
Nct profit 

+ 
'4 

LOW RX AND OTC MARKUP 

Services = Yes Services = No 
Neigh. Shopping Medical Neigh. Shopping Medical 
SmE cQm sU2s Gmx 
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the total sales, but the magnitude of the difference, depending on 
whether markup was high or low, was minimal. 

The observed drop in net profit when low markup was imple- 
mented was very likely the consequence of holding all other factors 
within the pharmacy constant. Such a large increase in sales would 
warrant an increase in Rx and OTC purchases, as well as increased 
staffing. Without adjustment, overtime wages and other extraordi- 
nary costs were incurred, and these factors may have contributed to 
the net profit decline. 

This analysis indicates that, in general, the Communi-PharmTM 
simulation game accomplishes its intended purpose of affecting 
sales in the predicted direction when certain options are exercised. 
It is recognized that the results reported herein may very well be 
situation-specific. A different mix of pharmacies in a hypothetical 
city or pharmacies configured differently may produce results that 
are different, at least in magnitude. One must also recognize that 
the results presented herein merely illuminate the dynamics of the 
simulation and do not necessarily reflect or predict the impact of 
similar changes in a real world setting. Nevertheless, the relative 
ease of using Communi-PharmTM on microcomputer systems makes 
the conduct of this type of sensitivity analysis particularly tempting 
to instructor and student alike. Analyses of this type are not only 
valuable learning experiences but also help to refine an already out- 
standing program. 
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APPENDIX. Communi-Pharm Instructor Data 

1. Avg. Rx ingredient cost = 11.30 
2. Avg. copay = 2.00 
3. Avg. 3rd party fee = 2.25 
4: 3rd party Rx of total = .26 
5. Max promotion = 1,000 
6. Store #1 credit sales = .24 
7. Store #2 credit sales = .I9 
8. Store #3 credit sales = .09 
9. Interest rate on current loans = .I50 
10. Avg. # Rx = 5,000 
11. Avg. $ OTC sales = 78,000 
12. Gross margin slippage rate = .0090 
13. # periods in year = 4 
14. Third-party lag = .27 
15. A/Rlag=.15 
16. Stock transaction rate = 6.90 
17. Closing date = 9-30-89 
18. Inflation rate = ,000 
19. Rx inventory level = S O  
20. OTC inventory level = .55 
2 1. Passbook savings rate = .055 
22. Stock E.O.D. quote = 7.40 
23. Money market rate = .081 
24. $ sales clerkhr. = 45 




