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TECHNIQUE

an exploration of High Technology Strategy

INTRODUCTION

This simulation is designed to allow participants to experience the strategic development of a business producing products using advanced technology.

As a member of a senior management team you will be involved in making a small range of strategic business decisions covering new product development, marketing, operations and financing in direct competition with several other teams. A computerised business model simulates the market responses and the operation of your business. Your decisions and those of your competitors influence the responses of this model. To help you evaluate the effect of these decisions several reports are produced and you can ask for market research.

THE SIMULATION

The simulation allows you to test and experiment with strategies and business concepts, to share knowledge and experience with fellow participants and learn by doing. It consists of three stages as follows:

PREPARATION

DECISION MAKING

REVIEW AND DEBRIEFING

Preparation involves becoming familiar with the basic business situation, defining individual responsibilities, considering objectives and deciding on possible strategies. When doing this it is important to recognise that it will take time before you fully understand the response of the market and your competitors' strategies. Thus it is probable that you will have to have run the business for some time before you feel that you are making effective decisions.

Decision-Making involves the operation of the business over several simulated periods each representing three months. Each period you must submit your decisions to the simulation director at the times specified. These decisions will be entered into the computer and their effect simulated. Once this has been done the results will be returned to you for analysis. There will be an opportunity consider how well you are meeting your objectives and to review and alter your strategies before submitting the next period's decisions. This cycle will be repeated several times allowing you to develop your management of the business.

Review & Debriefing occurs at the end of the simulation. You will have to prepare and present a directors' report covering your objectives, strategies, results, how you worked as a team and the situation facing the company at the end of the simulation. To facilitate this it is suggested that you ensure that you adequately document you progress during the decision making stage of the simulation.

THE SITUATION

The business that you are to manage has been in operation a short time producing and selling high technology products and is a wholly owned subsidiary of another company. In the markets that you serve there are several like companies.

THE PRODUCT

The company currently assembles a range of high technology products consisting of a system of electronic and mechanical hardware controlled by software.

Electronic Hardware consists of a processor and memory. There are, currently, three types of processor available. These range from the xx1 (a very basic microprocessor) thorough the xx2 (a middle road workhorse) to the xx3 (a top of the line microprocessor). The choice of microprocessor affects the power of the product offered. In addition, power is influenced by the amount of installed memory and software sophistication.

Mechanical Hardware consists of several sensors (handling inputs to the system) and several actuators (providing outputs). At present all these mechanical components are bought as a single mechanism from well-known specialist suppliers. However, one option under consideration is to set-up a facility to produce these mechanisms. The mechanisms are common to all systems but the more powerful systems make more severe demands on them. Therefore it is possible that the mechanisms made in-house will only be suitable for the most basic products and may be unsuitable for the more powerful ones.

Software must be developed for each product offered (i.e. specific combination of microprocessor, memory and mechanism). However, over time the software is progressively improved and therefore later products with the same hardware specification will be more powerful. The current products were developed a year ago and, in the interim, all effort has been directed to improving software. Therefore, if redeveloped today, they would be about 35% more powerful.

System Power is measured in terms of Processed Instructions Per Second (PIPS). The type of processor used, the amount of memory, whether the mechanism is bought or made and the current generation of the software influence this power. The xx2 processor is 4 times more powerful than the xx1 processor and the xx3 processor is 16 times more powerful than the xx1 processor. Each processor has a `nominal' amount of memory associated with it (20 units for the xx1, 40 units for the xx2 and 80 units for the xx3). If less memory is used power falls off quite rapidly (with 15% less memory the power is reduced 10%) if more memory is used power increases but less rapidly (with 35% extra memory the power is 20% higher).

Product Range consists, at present, of two products - a standard product and a premium one. The standard product makes use of the xx2 microprocessor, 40 units of memory and is rated at 400 pips. The premium product uses the xx3 microprocessor, 80 units of memory and is rated at 1600 pips.

All teams start from the same position but each have uniquely numbered products as follows:

Team Number
1
2
3
4
5
6
7
8

Standard Product Number
1
2
3
4
5
6
7
8

Premium Product Number
9
10
11
12
13
14
15
16

It is possible that a more basic product can be offered using the xx1 microprocessor, 20 units of memory with a power rating of 100 pips. However, since the market for this product is likely to be very price sensitive unless the company makes the mechanisms it is unlikely to be able to produce the product at a reasonable price.

Development of a new product takes three months and is necessary even when upgrading existing products to make use of the latest software.

THEORETICAL DESIGN

The power of the product is based on a combination of microprocessor, memory, software and mechanism. Thus:

POWER = (fn(U).fn(M).fn(S)).fn(N)

Where fn(U) is the effect of the microprocessor, fn(M) is the effect of memory, fn(S) the effect of software and fn(N) the effect of the mechanism.

MICROPROCESSOR EFFECT

This effect is based purely on the type of microprocessor and it assumes that the system uses a specific amount of memory (based on the microprocessor):

Processor 
Factor
Memory

xx1
100
20

xx2
400
40

xx3
1600
80

MEMORY EFFECT

This effect is based on the amount of memory relative to the nominal amount (specified above):

Percent of Nominal
40
60
80
100
120
140
160
180

Power Multiplier
52
71
86
100
112
122
132
141

SOFTWARE FACTOR

Provided the design team has time they will spend it so that new designs will benefit. The initial designs were developed based on a factor of 1.00. However, it is believed that, currently, a new design would be based on a software multiplier of 1.4

MECHANISM FACTOR

If a bought mechanism is used the power of the device will equal the product of the microprocessor, memory and software factors (the nominal power). However, if the mechanism is made the power will be reduced. This reduction will depend on the nominal power (with minimal degradation for low power devices). This is believed to be as follows:

Nominal Power 
100
200
400
800
1200
1600
2000

Net Power
96
189
368
709
1034
1344
1640

COSTS

All costs and prices are measured in a `universal' currency - Account Units (AUs).

Microprocessors - xx1 cost 5 AUs each, xx2 cost 10 AUs each and xx3 cost 20 AUs each. However, based on the total volume purchased for each type of microprocessor discounts are available.

VOLUME
DISCOUNT

4000-7999 
10%

8000-15999
20%

16000-31999
30%

32000-63999
40%

64000-127999
50%

128000+
60%

Memory costs 1 AU per unit and cost discounts are available.

VOLUME
DISCOUNT

80000-159999
10%

160000-319999
20%

320000-639999
30%

640000-1279999
40%

1280000-2559999
50%

2560000+
60%

Mechanism Costs depend on whether it is bought or made. Currently they are bought at a cost of 20 AUs per system. It is forecast that the mechanisms could be made for as little as 10 AUs per unit.

Assembly Costs, with staff working at current levels of efficiency, are about 6 AUs per unit.

Marketing Costs depend on the amount spent on advertising, the sales force size and the number of products offered. Each product offered incurs overheads of 10,000 AUs each period. Advertising is set on a per product basis and each salesman costs 5,000 AUs a quarter.

MARKETS

As mentioned there seems to be three possible markets for the product:

· PREMIUM

· STANDARD

· BASIC

The Premium market is for products with a power rating of at least 1200 pips. These products have been selling for about 200 AUs each. However, it is believed that a product, using the xx3 processor and more memory, with a higher power rating than the current 1600 pips, should be able to command a premium price.

The Standard market is for products with a power rating of at least 300 pips. These products have been selling for about 100 AUs each. However, there may be an opportunity for further differentiation in terms of lower price or higher power.

For the Basic product, a mass market would seem to exist using to xx1 processor and minimal memory producing about 100 pips. However, this market is expected to be very price sensitive and the price may have to be substantially below 50 AUs to be competitive.

MARKET INFLUENCES

The following will influence sales into any market segment:

· PRICE

· PROMOTION

· PERFORMANCE

· AVAILABILITY

The effect of price and performance are straightforward.

The products are promoted using advertising (for an individual product) and the sales force (for all products). It is believed that, currently, it requires a sales force of 8 people to adequately cover the current range of products. However, this figure is likely to vary with the mix of product sales and the number of products offered.

Availability depends on the amount of finished inventory held for the product. 

OPERATIONS

The operation of the business will involve managing the following:

· DESIGN

· ASSEMBLY

· (MANUFACTURING)

Design - there are 200 days of design time available each period. This time can be used to create new products (50 days/product) and test competitors' products (25 days/test) with the balance used to advance software performance. If excessive demands are made on the design resource product tests will take priority. The expenses associated with the design are included in the 100,000 AUs General Overhead.

Assembly - this operation is labour intensive and staff must be hired. When first hired, staff are less efficient and therefore it is advisable to maintain a stable staff level. Every quarter, at full efficiency, each team of assemblers can of assemble 1000 products and earn 4000 AUs. Additionally each team needs 10000 AUs of Fixed Assets. This is purchased, automatically, when the number of teams is increased. (If the number of teams is reduced the plant will be kept and will be available if the teams are rehired).

Manufacturing - the mechanisms will be manufacturing using equipment that is fully automated. Staffing costs are fixed at 10000 AUs each period. Material costs are 4 AUs per mechanism and no volume discounts are available. Between 1000 and 24999 units capital investment in Fixed Assets is 40 AUs per unit of capacity. For 25000 units and above investment will be 30 AUs per unit of capacity.

ASSETS

The following assets will have to be funded:

· FIXED ASSETS

· INVENTORIES

· DEBTORS

The Fixed Assets consist of the factory plant and equipment and other fixed assets and is depreciated on a declining balance basis at the rate of 5% per quarter. If it is decided to set-up a facility to manufacture the mechanisms additional investment will be necessary.

Inventories consist of finished product (since the manufacturing facility works on a Just in Time basis and has a short manufacturing cycle). However, it is anticipated that a minimum of one month's finished stock will be held at all times. (If it is decided to withdraw a product from the market it will be possible to reuse the raw material but labour costs and overheads will not be recovered.)

Debtors equal about seventy-three days and it is not envisaged that this will change.

FUNDING

The development of the company will be funded through:

· ADDITIONS TO RETAINED EARNINGS

· ADDITIONAL EQUITY

· BANK LOANS

· OVERDRAFTS

· CREDITORS

Retained Earnings represent the profits earned by the company net of all operating costs & expenses, financial expenses, taxation (equal to 40 percent of Net Profit) and a dividend (equal to 10 percent of the Total Equity).

Additional Equity is available to fund setting up a facility to manufacture mechanisms. The parent company will expect this equity to earn a minimum annual return of 10 percent and this dividend will be levied each quarter. Up to 1,000,000 AUs of new equity is available.

Bank Loans will be arranged provided that capital gearing does not exceed 50%. Interest will be charged at 16%.

Overdrafts will fund short-term cash needs. Interest will be charged at 20% on the average balance. If there is a cash surplus interest will be earned at 12%.

Creditors represents the money owed to suppliers for the purchase of raw materials. This represents about 46 days.

TAXATION

The tax rate on net profit is equal to 40%. This is accrued quarterly and is paid six months after the end of the trading year. Losses will give rise to a tax credit that can be offset against future profits.

RESULTS

Each period (as shown in the accompanying business history) the following business reports will be produced:

· DESIGN REPORT

· MARKET REPORT

· OPERATIONS REPORT

· FINANCIAL REPORT

· STANDARD MARKET RESEARCH

Design Report provides details of the products developed showing its identification number, details of design, its overall power rating and estimated cost. Additionally the report shows software efficiency.

Market Report provides details of the sales activity for each product and in total. It shows the unit demand, actual sales, sales revenue, profit contribution, working capital and return on capital. If there is insufficient capacity to assemble the product (or make the mechanisms) the actual sales will be less than the unit demand. The profit contribution is calculated by subtracting from the sales revenue the sales overheads and the advertising expenditure. The working capital is the sum of finished inventories and debtors. The return is the profit contribution expressed as a percentage of the working capital.

Operations Report provides details of operation of the business in terms of purchases, assembly and, if appropriate, manufacture of mechanisms. Purchases will show the amount purchased for each key component, the discount earned and the total expenditure. Assembly will be reported on in terms of the total need (taking into account sales demand and changes in finished inventories), actual production, staff idle time and staff efficiency. If a manufacturing facility is operating it will be reported on in terms of total need, actual production and idle time.

Financial Report provides details of the companies Profit & Loss Account (both for the quarter and year-to-date), a Cash Flow Statement, the Balance Sheet and several Key Ratios.

Standard Market Research covers a competitive report, final accounts and, if warranted, a special report. The competitive report shows for each product offered by each competitor its price and estimated sales demand. The final accounts consists of a summary of the profit & loss accounts, balance sheets and key business measures for all companies. The special report will only be produced if there is any important news.

DECISIONS

Each period the decisions must be submitted covering:

· PRODUCT DEVELOPMENT

· MARKETING 

· PRODUCT DELETION

· GENERAL OPERATION

· MARKET RESEARCH

Product development decisions relate to each product to be developed:

· Processor Type

· Memory Size

· Mechanism Source

The processor type can be xx1, xx2 or xx3. The memory size is measured in units and the mechanism can either be B(ought) or M(ade). When developed the new product will be assigned a number that will be used to identify the product when it is marketed. It will be necessary to develop a new product even if you wish to take advantage of current software or if you wish to replace a bought mechanism with a made one. Because of staff limitations you cannot develop more than four new products a quarter.

Marketing decisions - for each product to be offered the following must be specified:

· Product Number

· Unit Price

· Advertising Expenditure

· Target Finished Stock Level

The product number is the one allocated when the product was developed. Price must be entered in whole AUs, advertising in thousands of AUs and the finished stock level target in terms of days of stock. It is only necessary to enter decisions for products where decisions are to change.

Product deletion decisions involves entering the number of a product to delete. Once a product has been deleted it is not possible to relaunch it.

General Operation decisions cover the following:

· Sales Force Size

· Assembly Teams

· Mechanism Capacity

· New Equity

· New Bank Loans

The sales force size is expressed in terms of individual staff and assembly is expressed in terms of the change in the number of teams. Both may be increased or decreased. The mechanism capacity is expressed in terms of thousands of units of additional capacity. The new equity and bank loans are expressed in thousands of AUs.

Market Research decisions are to help investigate the markets and products additional market research is available as follows:

· Product Test

· Market Test

· Other

Product Test allows the design staff to investigate a specified competitor's product. The test provides details of the specific hardware (processor used, memory size, source of mechanism) and performance (software effectiveness and overall power). Each product tested involves 25 days of design time.

Market Test allows the investigation of the potential market size for a product with a particular power rating, price and advertising expenditure. The test assumes that all the existing products are offered at their existing price and levels of promotion. The test will provide an estimate of the total potential sales of the product together with estimates sales over the next four quarters. The test can either be done on an existing product (the product number, price and advertising decisions must be entered) or on a prototype (a product number of zero must be entered together with a power rating, price and advertising decisions). A market test costs 10,000 AUs

Other allows any other research to be requested. Before performing this research an estimate of cost will be provide and this must be agreed with the simulation director.

PREVIOUS QUARTER'S DECISIONS

Marketing Decisions - Quarter 0

Product
Standard
Premium

Unit Price
100
200

Advertising
20
8

Target Inventory
25
30

General Decisions - Quarter 0

Sales Force Size
8

New Assembly Teams
0

New Assembly Capacity


New Mechanism Capacity
0

New Equity
0

New Bank Loans
0

No new product were developed, no products were deleted and no market research was done in Quarter 0.

PREVIOUS QUARTER'S RESULTS

Design Report - Quarter 0

No Products Developed

Market Report - Quarter 0

Product
Standard
Premium

Unit Demand
4865
995

Service Level
100
94

Unit Sales
4865
931

Price
100
200

Sales Income
487
186

Costs of Sales
320
101

Gross Profit
167
85

Advertising
20
8

Contribution
137
67

Gross Profit %
34
46

Contribution %
28
36

Inventory Units
1337
307

Inventory Value
88
33

Receivables
389
149

Total Assets
528
192

Return on Assets
26
35

Purchases Report - Quarter 0


Memory
xx2 uP
xx3 uP
B. Mech

Material Purchases
270,760
4,907
931
5,838

Standard Cost
1.00
10.00
20.00
20.00

Actual Cost
0.80
9.00
20.00
20.00

Purchase Value
216,608
44,163
18,620
116,760

Operations Report - Quarter 0


Assembly

Assembly Teams
7

Staff Efficiency
95

Capacity
6650

Production
5638

Capacity Use %
88

Material Cost
0

Direct Labour
24581

Indirect Labour
0

Idle Labour
3491

Depreciation
3001

Total Cost
31001

Average Cost
5.31

Profit & Loss Account - Quarter 0


Current Quarter
Year to Date

Sales Income
672,647
2,356,295

Cost of Sales
424,813
1,495,827

Gross Profit
247,835
860,468

Marketing
88,000
352,000

Overheads
100,000
400,000

Operating Profit
59,835
108,468

Financial Expenses
4,336
14,271

Net Profit
55,498
94,198

Taxation
22,199
37,679

Earnings
33,299
56,519

Dividend
8,707
33,640

Retained Earnings
24,592
22,879

Balance Sheet - Quarter 0

Issued Shares
350,000

Retained Earnings
22,879

Total Equity
372,879

Long Term Loans
50,000

Net Assets
422,879

Fixed Assets
57,015

Inventories
121,272

Debtors
538,118

Cash
0

Current Assets
659,390

Total Assets
716,405

Overdrafts
49,065

Tax and Dividends
46,386

Creditors
198,076

Current Liabilities
293,527

Cash Flow - Quarter 0

Net Profit
55,498

Depreciation
3,001

Inventory Changes
-2,339

Debtor Changes
-12,000

Creditor Changes
-11,487

Operating Cash Flow
32,673

Tax & Dividend Paid
-8,155

Asset Purchases
0

New Bank Loans
0

New Equity
0

Total Cash Flow
24,518

Key Measures - Quarter 0

Gross Profit %
37

Asset Turn
1.07

Net Profit %
9

Return on Net Assets
57

Return on Total Assets
33

Return on Equity
36

Financial Leverage
27

Product Test - Quarter 0

No Products tested

Market Test - Quarter 0

No Market tests
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