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RESERVE

an exploration of the commercial impact of Research & Development 

INTRODUCTION

This brief covers the following:

· INTRODUCTION

· DESCRIPTION OF THE SIMULATION

· THE BUSINESS SITUATION

· DESCRIPTION OF THE DECISIONS

· DESCRIPTION OF THE RESULTS

· RECENT TRADING HISTORY

This simulation is designed to allow participants to manage the development of a business seeing how Research and Development actions link to and support commercial success. So, besides running a complete business making marketing, financial and operational decisions, participants direct research and development effort towards improving the marketability of the products, improving their quality and lowering costs.

A business model simulates the operation of your business. Your decisions and those of your competitors influence the responses to this model. Decisions cover pricing, sales promotion, production, capital investment and research & development effort. Based on the response to these decisions sales demand is generated and the computer produces several reports for you to analyse.

Your objective is to make the business a success.

THE SIMULATION

The simulation consists of the following:

· PREPARATION

· DECISION MAKING

· REVIEW

PREPARATION

Preparation involves becoming familiar with the basic business situation, defining individual responsibilities, considering objectives and strategies and deciding how to measure and control the business. While doing this it is important to recognise that it takes some time before you fully understand the response of the market and all the facets of the business that you are managing. It is probable that you will only fully understand the business after you have made a number of decisions and analysed their results. Thus your understanding and the effectiveness of decision making improves throughout the simulation.

DECISION MAKING

Once the initial preparation is complete the operation of the business is simulated for several periods each representing one trading year. (The first decision period is period 1). Each period involves the following:

· SUBMISSION OF DECISIONS

· SIMULATION OF THE BUSINESS

· ANALYSIS OF THE RESULTS

Decision Submission - the decisions (as described later) must be submitted to the simulation control centre at or before the time set. You must keep to the decision making schedule for, if decisions are not submitted on time, the previous decisions will be used in their place. The decisions must be submitted on the forms provided and should be complete and legible!

Simulation - the decisions are evaluated and their impact calculated. This evaluation takes some time and this time should be used to reflect on your objectives and strategies and to update your business control systems. 

Results - a number of reports are returned to each team. These should be analysed and discussed before making the next set of decisions.

REVIEW

At the end of the simulation there will be a short review of the results. During this review each group may be asked to present a short report on their approach to the simulation.

THE BUSINESS SITUATION

The business that you are to manage has been operating for some time and is a wholly owned subsidiary of another company that, together with the bank, funds the business. The business uses a universal currency the Account Units (AUs).

PRODUCTS

The company currently makes and sells two products that fulfil two different purposes. The first of is well established but makes use of relatively low technology. The second is newer, makes use of high technology and has only recently entered the market. The low technology product is known as Lots and the high technology one as Hits.

These products make different use of raw materials but use the same amount of labour and factory capacity. Therefore the company's factory capacity can be split between the two products. To increase the current factory capacity it you must invest in new machinery.

At the present time the company has the capacity to manufacture 250,000 units. This may be split between the two products. Additional factory capacity can be purchased at a capital cost of about 20,000 AUs per block of 1000 units, but is not available until the following year.

MARKETING

The market for these products can be influenced in four ways, by:

· PRICE

· PROMOTION

· PERFORMANCE

· QUALITY

Price - The market for an individual product is price sensitive. Hence, high prices are likely to depress demand and low prices are likely to stimulate demand. 

Promotion - The amount spent on promoting an individual product influences the customers' awareness and knowledge of the product. 

Performance - The market is performance sensitive and a high performance is likely to make the product more attractive to the discerning customer. Product performance is influenced by R & D effort.

Quality - The market is quality sensitive and so high quality is likely to make the product more attractive to the customer. The quality is influenced by R & D effort.

RESEARCH & DEVELOPMENT

There are a number of teams of R & D scientists who can be directed towards improving the success in the following five areas:

· PERFORMANCE

· QUALITY

· MATERIAL COSTS

· PROCESSES

· BASIC RESEARCH

Performance - this improves the company's competitiveness. Customers require a level of product performance based both on their needs and the performance of the other teams' products.

Each year an industry wide performance index is produced for both your and your competitors' products.

Quality - this improves the company's competitiveness. Customers require a certain level of product quality based both on their needs and the quality of the other teams' products.

A team's quality level influences the cost of after sales warrantee repairs and the cost of scrap and rework during manufacturing. These costs are identified separately in the company's accounts.

Material - this reduces material costs relative to inflation and hence enables the company to maintain or increase its margins and/or reduce prices.

Processes - this increases productivity. There is no impact on existing plant and equipment but new plant is likely to be significantly more productive.

Basic Research - the effect of basic research is more difficult to forecast. Its effect during a year range from minimal to very major in some of the development areas and offers opportunities in addition to the development effort. If a break through occurs you are informed of this but it takes a further period before the effect is felt.

R & D Staff Training - Each period R & D staff can spend time on personal development. This improves or maintains skills and morale, and reduces staff turnover. This training reduces the time available for R & D work. It applies equally to all the teams and cost 1000 AUs per day of training per team.

BUSINESS RESEARCH

Each period you can buy business research. These, optional, reports provide information on customers' views on your products' performance (performance research) and on their quality (quality research). Each report costs 5000 AUs. For the Performance Research the views of customers are classified as follows:

· VERY POOR

· POOR

· ADEQUATE

· GOOD

· SOPHISTICATED

· VERY SOPHISTICATED

For the Quality Research the views of customers are classified as follows:

· VERY POOR

· POOR

· ADEQUATE

· GOOD

· VERY GOOD

COST INFORMATION

Variable Costs - The unit material costs for the LOTS and HITS are about 20 AUs and 30 AUs respectively and labour costs for each are 10 AUs unit.

Production Overheads - the production overheads depend on the current plant capacity and cover indirect manufacturing costs. These overheads are 3 AUs per unit of capacity.

Depreciation - factory machines depreciate at ten percent per year. Thus if the value of the fixed assets at the start of the period is 1,000,000 AUs the depreciation is 100,000 AUs for the period (this is further illustrated in the past history). 

Marketing Expenses - these consist of the total advertising and promotion expenses (which are decisions made by the team) plus the cost of the sales force that is 75,000 AUs per year.

General Overheads - there are general and administrative overheads of 500,000 AUs each year. These covers all other costs together with the cost of the research and development department (with each R & D team costing 40,000 AUs year).

Financing Charges - financing charges consist of two parts - bank interest and dividends paid to the parent company. Bank interest is 20% per annum for overdrafts and 16% per annum for long term loans. Interest earned on any cash balances is 10% per annum.

The parent company requires the payment of a 10% dividend on total equity (share capital plus reserves) each year. This is paid in the following year.

Taxation - Corporation tax equal to fifty percent of the net profit after interest is paid in the following year.

USES OF FUNDS

It is necessary to finance:

· INVENTORIES

· DEBTORS

· FIXED ASSETS

Inventories - these consist of finished inventories that are valued at the average variable production cost. (Variable production costs are made up of material, labour, scrap and rework costs.)

Debtors - Customers do not pay immediately and are taking about 73 days to pay (which means that some 20% of the year's sales revenue is outstanding at year-end).

Fixed Assets - Additions to the factory and its machinery must be financed.

SOURCE OF FUNDS

The finance for the company is available from:

· PARENT COMPANY EQUITY

· BANK LOANS

· OVERDRAFTS

· CREDITORS

Equity - The parent company has supplied 4,000,000 AUs to fund the initial development of the company. They will not supply any further equity. Hence any further growth must be funded by bank borrowing or retained profits.

Bank Loans - Future expansion of the company can be financed by long term loans. These loans are provided if the capital-gearing ratio (the ratio of bank borrowing to total equity) is kept below 50%.

Overdrafts - Any short term funding is provided automatically through bank overdrafts.

Creditors - The value of creditors equals twenty per cent of the total variable production costs.

DECISIONS

The decisions that are made each period are as follows:

· PRICE

· PROMOTION

· PRODUCTION

· NEW CAPACITY

· LONG TERM LOANS

· STAFF DEVELOPMENT

· R & D EFFORT

· BUSINESS RESEARCH

Price - for each product you must set a price.

Promotion - for each product you must set a level of promotional expenditure in thousands of AUs. 

Production - for each product you must decide the number of units to produce in thousands. You must also total the production and enter this figure. (Note: If there is insufficient capacity then a proportionally lesser amount is produced.)

New Capacity - the number of additional blocks of capacity must be entered. (It is not possible to reduce factory capacity by entering a negative number). 

Long Term Loans - the additional loans must be entered in thousands of AUs.

Staff Development - The number of days training and self-development time must be entered.

R & D Effort - The number of R & D teams must be decided for the five R & D areas (performance, quality, materials, processes and basic research.)

Business Research - The Performance Research and Quality Research may be selected.

RESULTS

Each period the following reports are produced:

· MANUFACTURING

· FINISHED INVENTORIES

· SALES

· FORECASTS

· PROFIT & LOSS

· BALANCE SHEET

· PERFORMANCE RATIOS

· COMPARATIVE ACCOUNTS

Costs and prices are shown as decimal AUs (0.00) all other figures are in thousands. Reports covering the last three years are attached.

Manufacturing Report consists of:

· PRODUCTION IN UNITS

· MATERIAL COSTS

· LABOUR COSTS

· SCRAP & REWORK

· TOTAL VARIABLE COSTS

· DEPRECIATION

· PRODUCTION OVERHEADS

· TOTAL MFG. COSTS

The material, labour, scrap and rework, and total variable costs are each shown in total, separately for each product and as average costs. Depreciation, production overheads and total mfg. costs are only shown as totals.

Finished Inventories Report consists of:

· OPENING INVENTORIES

· ACTUAL PRODUCTION

· AVAILABLE INVENTORY

· ACTUAL SALES

· CLOSING INVENTORIES

These are shown in units, as values and as average costs with both product lines shown separately.

Sales Report consists of:

· SELLING PRICE

· ACTUAL SALES

· SALES INCOME

· COST OF SALES

· WARRANTEE COSTS

· PROMOTION

· CONTRIBUTION

These are shown for both product lines and in total.

Forecasts consist of:

· UNIT WARRANTEE COST

· UNIT MATERIAL COST

· UNIT LABOUR COST

· UNIT SCRAP & REWORK

· UNIT CAPACITY COST

· PLANT CAPACITY

· PERFORMANCE 

All these are shown at the yearend and hence provide a forecast for the following year.

Profit & Loss Account consists of:

· SALES INCOME

· COST OF SALES

· GROSS PROFIT

· MARKETING COSTS

· WARRANTEE COST

· SCRAP & REWORK

· GENERAL OVERHEADS

· OPERATING PROFIT

· INTEREST PAID

· PROFIT BEFORE TAX

· TAXATION

· EARNINGS

· DIVIDEND

· RETAINED EARNINGS

These are shown both for the current period and cumulatively. 

Balance Sheet consists of:

· SHARE CAPITAL

· RESERVES

· TOTAL EQUITY

· TERM LOANS

· NET ASSETS

· FIXED ASSETS

· INVENTORIES

· DEBTORS

· CASH

· CURRENT ASSETS

· OVERDRAFTS

· TAXATION

· DIVIDENDS

· CREDITORS

· CURRENT LIABILITIES

Comparative Accounts - this provides a summary of the Profit and Loss Account and Balance Sheet for all the teams together with the following performance measures:

· RETURN ON NET ASSETS

· RETURN ON EARNINGS

· GROSS PROFIT PERCENT

· NET PROFIT PERCENT

· ASSET TURNOVER

· SALES INCOME GROWTH

· CAPITAL GEARING

· CURRENT RATIO

· QUICK RATIO

Market Report - this provides the following information for all teams for each product:

· SELLING PRICES

· UNIT SALES

· PERFORMANCE RATING

(Over the last three years all teams have made the same decisions and received the same results and so, all start from exactly the same position.)

TRADING RESULTS

Attached are the Trading Results for the last three years of operation. This consists of each period's decisions together with its results. Year -2 was the earliest year, -1 the middle year and 0 the third and most recent year.

You should analyse these results to ensure that you are familiar with the decisions and to evaluate how the company has been performing.

Decisions 
Year - 2


Lots
Hits

Unit Price
47
65

Advertising
300
50

Production
230
20

New Capacity
0

Term Loans
0

Development Days
10

Research Effort
Year - 2

Basic Research
1

Performance
2

Quality
2

Materials
2

Processes
2

Performance Research
Yes

Quality Research
Yes

Preliminary Results
Year - 2


Lots
Hits

Demand
220
14

Sales
220
14

Ending Inventory
21
7

Sales Income
11250

Profit before Tax
2216

Cash
903

Overdraft
0

Manufacturing Report
Year - 2


Lots
Hits
Total

Production (units)
230
20
250

Material Cost
3797
541
4338

Labour Cost
1987
173
2160

Scrap and Rework
414
54
468

Total Variable Cost
6199
768
6967

Inventory Report
Year - 2


Lots
Hits

Opening Inventory
11
1

Actual Production
230
20

Available Inventory
241
21

Actual Sales
220
14

Closing Inventory
21
7

Profit and Loss
Year - 2

Sales Income
11250

Cost of Sales
7630

Gross Profit
3620

Marketing Costs
435

Warrantee Costs
460

General Overheads
590

Operating Profit
2134

Financial Expenses
-82

Profit before Tax
2216

Taxation
1108

Earnings
1108

Dividend
382

Retained Earnings
726

Balance Sheet
Year - 2

Share Capital
4000

Reserves
542

Total Equity
4542

Term Loans
0

Net Assets
4542

Fixed Assets
3434

Inventory
838

Debtors
2250

Cash
903

Current Assets
3992

Overdrafts
0

Dividends
1108

Taxation
382

Creditors
1393

Current Liabilities
2883

Product Forecasts
Year - 2


Lots
Hits

Unit Warrantee Cost
1.92
3.53

Unit Material Cost
18.00
28.29

Unit Scrap and Rework
1.88
2.82

Performance Level
1.03
1.11

Other Forecasts
Year - 2

Labour Cost/Unit
9.07

Capacity Cost/Unit
18.39

New Capacity
0

Next Year's Capacity
250

Comments
Year - 2

Lots Performance seems adequate

Lots Quality seems adequate

Hits Performance seems adequate

Hits Quality seems adequate

Decisions 
Year - 1


Lots
Hits

Unit Price
47
65

Advertising
350
100

Production
230
20

New Capacity
0

Term Loans
0

Development Days
10

Research Effort
Year - 1

Basic Research
1

Performance
2

Quality
2

Materials
2

Processes
2

Performance Research
Yes

Quality Research
Yes

Preliminary Results
Year - 1


Lots
Hits

Demand
225
24

Sales
225
24

Ending Inventory
26
3

Sales Income
12135

Profit before Tax
2131

Cash
1780

Overdraft
0

Manufacturing Report
Year - 1


Lots
Hits
Total

Production (units)
230
20
250

Material Cost
4139
566
4705

Labour Cost
2087
181
2268

Scrap and Rework
433
56
489

Total Variable Cost
6658
804
7462

Inventory Report
Year - 1


Lots
Hits

Opening Inventory
21
7

Actual Production
230
20

Available Inventory
251
27

Actual Sales
225
24

Closing Inventory
26
3

Profit and Loss
Year - 1

Sales Income
12135

Cost of Sales
8525

Gross Profit
3610

Marketing Costs
535

Warrantee Costs
515

General Overheads
590

Operating Profit
1969

Financial Expenses
-162

Profit before Tax
2131

Taxation
1066

Earnings
1065

Dividend
454

Retained Earnings
611

Balance Sheet
Year - 1

Share Capital
4000

Reserves
1153

Total Equity
5153

Term Loans
0

Net Assets
5153

Fixed Assets
3091

Inventory
868

Debtors
2427

Cash
1780

Current Assets
5075

Overdrafts
0

Dividends
1066

Taxation
454

Creditors
1492

Current Liabilities
3012

Product Forecasts
Year - 1


Lots
Hits

Unit Warrantee Cost
1.96
3.74

Unit Material Cost
19.42
29.41

Unit Scrap and Rework
1.96
2.93

Performance Level
1.06
1.23

Other Forecasts
Year - 2

Labour Cost/Unit
9.53

Capacity Cost/Unit
19.12

New Capacity
0

Next Year's Capacity
250

Comments
Year - 1

Lots Performance seems adequate

Lots Quality seems adequate

Hits Performance seems adequate

Hits Quality seems adequate

Basic Research - Materials Breakthrough

Decisions 
Year 0


Lots
Hits

Unit Price
47
65

Advertising
400
150

Production
200
50

New Capacity
0

Term Loans
0

Development Days
10

Research Effort
Year 0

Basic Research
1

Performance
2

Quality
2

Materials
2

Processes
2

Performance Research
Yes

Quality Research
Yes

Preliminary Results
Year 0


Lots
Hits

Demand
227
41

Sales
226
41

Ending Inventory
0
12

Sales Income
13205

Profit before Tax
1942

Cash
2826

Overdraft
0

Manufacturing Report
Year 0


Lots
Hits
Total

Production
200
50
250

Material Cost
3885
1471
5355

Labour Cost
1905
475
2381

Scrap and Rework
391
147
538

Total Variable Cost
6181
2094


Inventory Report
Year 0


Lots
Hits

Opening Inventory
26
3

Actual Production
200
50

Available Inventory
226
53

Actual Sales
226
41

Closing Inventory
0
12

Profit and Loss
Year 0

Sales Income
13205

Cost of Sales
9701

Gross Profit
3504

Marketing Costs
635

Warrantee Costs
565

General Overheads
590

Operating Profit
1685

Financial Expenses
-257

Profit before Tax
1942

Taxation
971

Earnings
971

Dividend
515

Retained Earnings
456

Balance Sheet
Year 0

Share Capital
4000

Reserves
1609

Total Equity
5609

Term Loans
0

Net Assets
5609

Fixed Assets
2782

Inventory
501

Debtors
2641

Cash
2826

Current Assets
5968

Overdrafts
0

Dividends
971

Taxation
515

Creditors
1655

Current Liabilities
3141

Product Forecasts
Year 0


Lots
Hits

Unit Warrantee Cost
2.00
3.95

Unit Material Cost
19.59
29.54

Unit Scrap and Rework
2.03
3.04

Performance Level
1.09
1.36

Other Forecasts
Year - 2

Labour Cost/Unit
10.00

Capacity Cost/Unit
19.82

New Capacity
0

Next Year's Capacity
250

Comments
Year 0

Lots Performance seems adequate

Lots Quality seems adequate

Hits Performance seems adequate

Hits Quality seems adequate
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