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Abstract: The virtual market is a model of industrial enterprise that produces four products. This 

model was created to improve learning in a number of fields of engineering, especially that related to 

industrial engineering. The first project developed is a business game that was projected in two basic 

modules. The first is the environment of the game, in the Internet. In that place players can download 

the game manual, make decisions and receive the results of those decisions and as well as other tasks 

necessary to make the game useful for learning. The second is a system that processes the players’ 

decisions. The two modules are connected by text archive created by both of them. This paper 

presents the main characteristics of the game and possibilities of its use in degree, post-degree and 

university complementary learning. 
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1. INTRODUCTION 

Business games have been used in training and learning since 1957 (BURCHI JR., 1969) and 

nowadays they are employed in educational area with the purpose of facilitating environment and 

behavior reproduction that hardly would be accessible to students. Preoccupation with learning 

development in conditions similar to those found in professional practice is due to the growing 

importance of competences and skills related to decision process. 



Virtual Market is the consequence of accumulated experiences in using business games at the 

Production Engineering Department of UNESP, in Bauru, on teaching production administration and 

planning and control for Engineering Courses. 

The initiative of building business games is due to the limitations that third parties systems 

impose to academic use whereof the following must be highlighted: cost, in the event of games that 

are commercially offered; chronogram imposed by the owners, in the event of free or low cost 

games; restrictions imposed by the manufacturer as a requirement on installing the application and 

only the machine where it is installed can access the system; therefore, the use of such systems is 

highly difficult in laboratories with presential classes, because most Brazilian labs are equipped with 

desktop computers and the crushing majority belong to universities or colleges and not to students. 

Game building started from a general scope, including its environment, definition of the enterprise 

business to be managed by the players and details to be considered during its building. 

Some available solutions in the market were analyzed to reach the final proposal and among 

them, the following ones must be emphasized: Industryplayer (TYCOON SYSTEM, 2005), Industry 

Giant (INTERACTIVE MAGIC, 1998), Jogo de Empresas (MICROSIGA, 1999), Lemonade Stand 

(LEMONADE STAND GAME, 2005), Desafio SEBRAE (FERREIRA, 2002), Beer Game (LI & 

SIMCHI-LEVI, 2005) e Strategy (SIMULATION & ASSOCIADOS, 2004). 

Industryplayer is an internet environment game that requires software to be installed for 

playing. Its main focus is the financial Return on Investment – ROI (LEITE, 1997). One of the first 

activities of the manager is to choose, among several investment options, the one that assures higher 

profits. To help the player in this task, the system makes a list of businesses available with their 

respective returns on investments experimented at the moment (on average). 

One of the skills demanded by the player is to determine the indebtedness level, a crucial task for 

decisions after choosing the sector where the player wants to play. 



Another game that was analyzed is Strategy, from “Simulation & Associados” enterprise, 

which is also an internet environment game. It was built to adapt the environment of a competition 

there from teams compete among themselves in a grouping of eight. The game demands internet 

connection and some basic knowledge of basic accounting, return on investment, cash flow, costs, 

basic variables of market analysis, such as the law of supply and demand, price levels and services 

quality, besides developing analysis strategies of competition behavior. In both cases, the 

management of cash flow is an extremely important ability (SIMULATION & ASSOCIADOS, 

2005). 

The game “Industry Giant” is a stand-alone solution. It demands a lot of ability with 

computer controls, especially if it has only a mouse and keyboard. With these peripherals, the task 

became a bit hard and the tendency is the player’s failure on controlling several variables, because 

computer’s chronology is different from the time that the player has to take all necessary decisions, 

as price level on each store, facilities expansion, distribution system and cash flow. The great 

advantage of this system is that it does not demand an Internet connection and the big disadvantage is 

not having a free option, as the two that were previously mentioned and the games Lemonade Stand 

and Beer Game. 

Beer Game from MIT – Massachusetts Institute of Technology has the main focus on 

understanding the general process of a supply chain. Its structure is mounted in a way to show the 

process that involves manufacturing and distribution of retail and wholesale goods. The objective of 

the game is to provide adequate conditions to the understanding of manufacturing process, 

considering that there is a gap between integrating components of the manufacturing and distribution 

chain. 

The student can understand the intimate relationship among production, distribution, 

wholesale and retail system with the game. This version requires Java Runtime Environment, 



Standard Edition v 1.4 installation and the use of Internet Explorer from Microsoft (LI & SIMCHI-

LEVI, 2005). It has the advantage of being executable and can be used in laboratory or individually. 

Lemonade Stand has the objective of generating the highest cash possible within thirty plays. It is a 

game that requires internet connection, according to the version used, although there are freeware 

and paid executables. With some adaptations, the system can be used to work MPR (material 

requirement planning) concept (CORREA, GIANESI, CAON, 1991) and cost learning. It has the 

advantage of being free and available on the Internet. As a disadvantage, it does not allow a direct 

comparative game, which means that there is no competition among players, which the learning 

object. 

SEBRAE’s challenge is a Brazilian competition among university students, which uses a 

system developed by COPPEAd from the Universidade Federal do Rio de Janeiro (FERREIRA, 

2002). Its advantage is that it is a system with more resources than others and also with larger 

systemized learning content. Almost all game resources may be manually adapted to other systems. 

Its greater disadvantage is to require an executable installation in only one machine, which becomes 

the interface between the system manager and user.  

Due to this feature, it is a system that presents restrictions to classroom use, because it 

demands that all students install its system in the didactic laboratory. It is a task that can be done, 

however, it would require that all students move into the laboratory to study, send their decisions and 

access managerial reports of the system. Due to these features and based on students guidance 

experience in the competition, this system can be considered as an autonomous learning system, 

restricted to the group that constitutes the competition team. 

 

2. VIRTUAL MARKET 

Developing business games called Virtual Market has the goal of taking advantage of some positive 

features of the described games and adding other learning elements. To reach these goals, it was 



modeled to execute the following functions: a) to be a communication interface with the user and to 

the game execution; b) process decisions made by competitors and build reports that help further 

decisions, as well as to establish a performance ranking of the group; c) allow that everybody get into 

direct competition among themselves; d) serve as a material that stimulates learning of disciplines, 

such as business administration, economics, economics engineering and production planning and 

control, among other; e) simulate the behavior of determined markets and, f) to be accessible to 

environments as the Internet, with the lowest possible requirements among resources employed by 

the user. 

These functions were structured in modules and routines whereof modules can be classified in four, 

according to operating logics: a) interface, with the use of graphical elements and intended to be the 

interaction system of users with the system; b) management, considering the probable mobility of the 

manager, it was established that management routine should be operated in an Internet environment; 

c) data processing; module that contains games rules, transformed into computational routines that 

process and analyze decisions made by competitors and, d) information Storage, that is made through 

a database. 

General conception of the game comes from products structure and chronoalaysis. Each 

enterprise must produce any 4 products, P1, P2, P3 and P4, which use productive resources, 

machines, construction and personnel. A structure that shows time spent with each of these resources 

was mounted, as well as additional costs, like management, manager wages, overtime, constructions, 

equipments and installations (RODRIGUES, 2003). 

The model with relations among these elements is described in details in the game manual, 

besides the marketing features of the products. These relations were modeled in Excel therefore 

generating a spreadsheet that in the future may be supplied to players as a guide to elaborate plays 

and moves. 



Practice obtained through student’s guidance in business games competitions showed that 

there is a cumulative learning from one dispute to another. Inclusively, it was possible to verify that 

competitors are able to distinguish fragilities of the system that manages the game and explore them 

as competition strategy. 

It can be concluded that performing competitions and the systematic use can be a strategy of 

game improvement, because users may discover some fragilities and if they are not corrected, they 

may take the system to loose its main focus, which is to provide learning conditions of the contents 

related to business management and productive systems. 

It is probable that the predominant form of organizing competitors into groups in business 

games systems is not putting all competitors in direct confrontation, due to the difficulty in mounting 

a system in a way that inhibits or makes the accomplishment of very aggressive strategies difficult. 

Organizing teams into groups avoid excessive growth of a enterprise that would take advantage of 

the existence of a great number of competitors with none or little familiarity with the game, which 

tends to make decisions that favor more aggressive teams. 

Another important factor that contributes to games development by organizing competitors 

into groups, is the function “market analyst”. This function has the objective of synthesizing 

competitors decision in reports form whereof they give clues about market and their main 

competitors. 

If the game were organized considering direct competition among all participants, there 

would be a need to develop more sophisticated routines for data treatment, as well as more 

elaborated reports. All this would result in larger complexity and system processing capacity, as 

much as in software and hardware. 

Despite the above considerations, Virtual Market is being developed with the objective of 

generating a solution that is capable of not limiting the price practiced by competitors therefore 

implying in determined range of prices that simply does not generate sales as it occurs in real 



markets, where all competitors participate in the same market, which is, all competing among 

themselves; that the enterprise structuring process be part of the decision process, which is trying to 

introduce the economic feasibility study as a knowledge area that takes part of the abilities that can 

be developed with games aid. 

The logical structure of the system is organized using MySQL database from Microsoft, PHP 

interface and Delphi data processing routine. The selection of these systems occurred due to existing 

competences of this University, without the preoccupation on technically determining the system that 

could offer best resources for the development of the proposed environment. 

Due to this form of decision, some difficulties were found during the system development. For 

example, the definition for “variables” in Delphi implies certain processing restrictions that, if not 

properly managed, can make the proposal not feasible. System mounting did not consider this fact 

and during decisions processing it was observed loss of information during fractioning process of 

accounting data in cost elements.  

Accounting Principle of exactness imposes that no information may be lost, which means that 

a cost of $100.00, that is fractioned to be attributed to n products, has to totalize $100.00 

mandatorily, when several cost fractions attributed to n products are summed. This type of limitation 

required changes in some variables denominations and in some computational routines to be solved. 

Variables had to be changed from single to double and computational routines from cost proration 

had to be written again, so that one of the non-null variables could be obtained from the difference of 

the values to be prorated with the sum of the values already prorated. 

This solution does not solve the problem definitively, because there are no guarantees that all 

players’ decisions will produce all products during all plays. Therefore, a checking process is 

necessary to identify which products are assimilating costs that are attributable in each play; 

otherwise, a phenomenon that occurs in real enterprises will take place, which means that during 

periods of low demand, product cost will substantially rise, as fixed costs do not alter. Such fact 



brought the need of establishing a product cost as an average during a planning period and not the 

real cost of the product at the moment of its acquisition, what would take into an instable prices 

policy and many times, not compatible to market prices. 

Standard cost, that in a certain way solves the problem identified previously, creates another, 

the necessity of developing computational routines of accounting conciliation, because standard cost 

does not follow real cost therefore getting to an incompatibility between costs indicated by 

accounting and costs attributed to products. 

In Virtual Market, a variable named idleness was created with the purpose of attributing itself 

all costs that would be attributed to products if the enterprise were operating at full capacity. With 

this solution, exaggerated growth of products cost by demand variation was avoided. 

These pieces of information are peculiar for the system development and players receive only the 

necessary information, so that they can elaborate their competition strategies, which are in the 

game’s manual, built from products’ structure and market behavior that are proposed to the system. 

In practice, Virtual Market was born from two very practical actions. First, it was mathematics 

functions study that could reproduce expected results for each of the following game variables: 

a)quality; b)research and development; c)wages; d)amount sold; e)marketing, and f)advertising and 

publicity. 

Computational development of the system showed need of changes in the original proposal to 

improve it, as well as to facilitate programming process. Marketing function that was originally 

developed considering an efficiency decline of the investment, according to the volume, was rebuilt 

to define two points of inflexion, one with low efficiency in marketing investment, that corresponds 

to investments below those practiced by the market and another one, with efficiency loss in executed 

investment therefore corresponding to the point from where market response is lower than 

investment growth. 



In its current stage, the system demands enterprise formatting by the players, which is the 

moment when production goals and physical dimensions of the enterprise are defined. 

Each player or team will have the mission to format a enterprise whereof the only asset is the 

initial capital, that is provisionally fixed in $50,000,000.00. Under these conditions, the enterprise 

demonstrates Assets and Liabilities Statement from figure 1. 

 

ASSETS LIABILITIES 

CURRENT ASSETS 

LIQUID ASSETS  

Cash               50,000,000.00  

CURRENT LIABILITIES 

SHORT-TERM LIABILITIES 

 

NET EQUITY 

Capital  50,000,000.00 

Total                50,000,000.00 Total   50,000,000.00 

Figure 1: Assets and Liabilities Statement. 

 

Besides initial capital, a pre-approved credit determined in 80% of the initial capital is 

provided to the team. This information has the purpose of putting the student against the dilemma of 

beginning a business assuming the risk of obtaining capital. Therefore, the necessity of a study of 

economic viability is justified, including the use of scenarios formulating resource. 

Tests have not been made yet to analyze the system behavior in its pretension to put 

everybody competing against everybody. However, precautions were taken in formulating internal 

routines of the system, with the purpose of guaranteeing certain stability in this matter. This has been 

achieved, considering that buying attractiveness occurs over the average possibilities on selling the 

enterprise and not over the market as a whole. It is also considered that there is a certain mobility of 

goods across points of sale. This implies that a enterprise that excessively stimulates the market 



through attractive prices, R&D investments, marketing and advertising but does not program its 

production adequately by offering a smaller amount of products than what is demanded by the 

market, ends up contributing to its competitors through moving part of the demand into them. 

After dimensioning the enterprise, decision process follows the pattern of similar systems through an 

Internet page where game participants send their decisions and receive information about market 

behavior and performance, according to figure 2. 

Products 

  Price Production Marketing Quality Publicity R&D 

Product 1 1.980,00 7000 340.000,00 461.000,00 50.000,00 164.000,00

Product 2  2.350,00 4700 280.000,00 400.000,00 35.000,00 151.000,00

Product 3  2.968,00 1560 210.000,00 353.000,00 30.000,00 109.000,00

Product 4  9.450,00 978 190.000,00 296.000,00 25.000,00 106.000,00 

 

Machines 

Machines Quant 

Machine 1 2 

Machine 2 2 

Machine 3 2 

Machine 4 2 

Machine 5 2 

Machine 6 2 

Machine 7 3 

Workers 

  Quant wage (R$)  Total (R$) 

Workers in assembly 100 800,00 80.000,00

Machine Operators 122 800,00 97.600,00

Other workers 1338 800,00 1.070.400,00

     

Management  178 12.000,00 2.136.000,00

     

Total 1738  3.384.000,00

Mean waste   1.947,00  
 

Others informations 

Loan  (R$) 0,00

amortization (R$) 0,00

investment 0,00 
Figure 2: Decision Shit 

 

3. CONCLUSIONS 

The proposal of the game had to be rebuilt in several moments, due to restrictions related to 

the system development. The result of the whole construction process showed that besides 



pedagogical aspects, technical features must be considered, whether in the extent of game 

specifications or in technological field whereof technological resources present their own 

restrictions. 

Although tests with students have been made using spreadsheets and not the system, it was 

possible to observe that support systems will be necessary for the game use, due to the amplitude of 

concepts that it reaches and consequently teaching and learning possibilities. 

When choosing to build a system that works with four products, without defining which 

products are exactly, each player may select to produce several combinations of these products by 

creating a competitive environment, which is extremely assorted and similar to practical conditions 

experienced by students in their professional lives. 

Although they constitute powerful pedagogical resources, as it can be seen in literature and 

also due to well succeeded experiences in the use of these systems in Engineering Courses, other 

forms of teaching and learning must be used therefore teachers and educators will have more 

resources at their disposal to use in several situations of the educational atmosphere. 

Although it is common the use of basic training, only one or two stages for the teams to train 

the use of basic resources, like sending and receiving information, analyzing competitors behavior 

and trying to guess strategies adopted. At this moment, conceptual aspects of the system tend to be in 

second plan and only basic fundamentals prevail. 
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