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INTRODUCTION


SUCH ME (Supply Chain Management Simulator) is a simulated four-firm industry in which individual company success is measured in an interactive competitive environment. SUCH ME is an improved version of LOGA (Logistics Game) proposed by Bowersox et al. (1986).


The first version of SUCH ME, known as LOGA (or LOGA’94, for purpose of distinction from original LOGA proposed by Bowersox et al.) and constructed in Microsoft Excel spreadsheets by Ülengin and Topcu, has been utilized in "Strategy of Distribution Management" class at Istanbul Technical University Industrial Engineering Graduate Program since 1994. 

Students of this course are divided into four teams to form four firms. SUCH ME is run on a single PC, referee intervention is required, and chronologically remote decisions and reporting are made.


The simulator replicates a business operation in which all aspects of logistic operations are managed. All firms in the game compete for achieving the highest performance index, which is determined by multiplying "total to date" cash by "average to date" market share. One must remember that a simulator cannot duplicate all complexities of a competitive business world. However, one will find herself/himself deeply involved and highly motivated. A tangible benefit realized from SUCH ME is the opportunity to manage the total logistical system. Regardless of success or failure, understanding of overall logistical management will be strengthened. SUCH ME requires simultaneous coordination of finished goods and raw materials, inventory management, transportation procurement, production scheduling, warehousing, sales promotion, and advertising, while keeping in mind time lags and competitive interactions from other firms. The game places primary emphasis on decision making and implementation of the total systems approach. 

FIRM AND INDUSTRY COMPETITIVE STRUCTURE


Each firm is located in a local market which is an equal distance from the central market. No firm is located in the central market. Each firm is therefore equidistant from the two of the three other local markets. The remaining local market is twice as far as the central market. The market configuration given in Figure 1 illustrates distance relationships.


All firms have the same manufacturing and potential warehouse facility configuration. In the home market, each firm has a manufacturing plant, a raw material private warehouse, and a finished goods private warehouse. In other markets, each firm has a private finished goods distribution center and public warehousing available for finished goods.

Local Market

No. 1

Local Market

No. 2

1000 mi.

700 mi.

700 mi.


Central Market

No. 5

1000 mi.

1000 mi.

700 mi.

700 mi.

Local Market

No. 4

Local Market

No. 3

1000 mi.

Figure 1. Geographical Market Structure


All the firms produce and market a brand of cereal. Cereals are manufactured from three basic raw materials: rice flour, oat flour, and barley flakes. Raw materials are used in fixed proportions: 80 gr. of rice flour, 160 gr. of oat flour, and 240 gr. of barley flakes per a box of cereal. 


Besides these requirement quantities, raw materials have varying procurement times to reach the manufacturing plant. Oat flour and barley flakes are available locally; rice flour must be purchased from a distant source.


Assuming one unit of cereal as 100 boxes of cereals, basic cereal demand is approximately 960 units per week for all markets combined. The central market demand is about 320 units per week. Each of the local markets demand approximately 160 units per week. When initiating the simulation, each firm has 25 % of the central market, 49 % of its home local market, and 17 % of all other local markets. As the competitive strategies and tactics of each firm interact, these percentages will change.

DECISION MAKING


The logistical management task is to provide a specified level of product availability at the associated lowest total cost. To assist in decision planning, the logistical department’s tasks are discussed by functional areas. The overall decision making responsibilities of the logistical department include the following tasks:

1. Raw material purchasing

2. Scheduling the quantity of cereals to produce, when to produce them, and how fast to produce them, in the light of probable demand and inventories on hand.

3. Determination of warehouse space needed for raw materials at the plant and for cereals in each of five markets.

4. Selection of transportation mode - truck and/or rail

5. Cereal allocation to specific markets

6. Planning advertising and sales promotions for each market

For efficient operations, it is recommended that teams organize along functional areas and designate a member responsible for each decision area. Coordination of the integrated logistical system is the responsibility of the overall team.

Transportation


A significant aspect of logistical success depends upon transportation decisions. One primary transportation decision is modal selection. For fast delivery, to reduce the threats of stockouts or a production shutdown truck transportation is available. On the other hand, lower-cost-per-unit rail transportation may be adequate. In specific situations less-than-car load (LCL) or less-than-truck-load (LTL) shipments may be desired. Charges and transit times for each mode and size of shipments are illustrated in Table 1 and 2. 


Transportation charges are assessed when the order is placed.

Table 1. Inbound Transportation of Raw Materials - Unit Rates and Transit Times

	
	
	Rail Transportation
	Truck transportation

	Material
	
	Car Load

(1.5 tons)
	LCL

(less than

 1.5 tons)
	Truck Load (0.7 tons)
	LTL

(less than

0.7 tons)

	Oat flour
	Rate ($/ton)
	75
	100
	115
	150

	
	Transit Time
	1 week
	2 weeks
	Overnight
	Overnight

	Barley 
	Rate ($/ton)
	105
	145
	155
	200

	flakes
	Transit Time
	2 weeks
	3 weeks
	Overnight
	Overnight

	Rice flour
	Rate ($/ton)
	-
	-
	500
	750

	
	Transit Time
	-
	-
	1 week
	1 week


Table 2. Outbound Transportation of Finished Goods - Unit Rates and Transit Times

	
	
	Rail Transportation
	Truck transportation

	Material
	
	Car Load (30 units)
	LCL

(less than

30 units)
	Truck Load (15 units)
	LTL

(less than

15 units)

	700 miles
	Rate ($/unit)
	5.50
	7.50
	9.70
	11.70

	
	Transit Time
	1 week
	1 week
	Overnight
	Overnight

	1000 miles
	Rate ($/unit)
	7.00
	9.00
	13.00
	15.00

	
	Transit Time
	1 week
	1 week
	Overnight
	Overnight

	1400 miles
	Rate ($/unit)
	9.00
	11.00
	17.40
	19.40

	
	Transit Time
	1 week
	2 weeks
	Overnight
	Overnight


Purchasing


Each ton of oat flour is worth $ 1500; barley flakes, $ 2000; and rice flour, $ 3500. Therefore, raw material purchasing cost is

· Raw Material Purchasing Cost = Oat flour * 1500 + Barley flakes * 2000 + Rice flour * 3500

where oat flour, barley flakes, and rice flour is the size of raw material shipments, respectively.

Production Scheduling


Within the constraint of plant capacity, the logistics department is responsible for scheduling production. To support the production schedule, materials must be procured. 


To initiate the game, 243 units have been scheduled for production (production order is given and raw materials are available for production of 24300 boxes of cereals).


The per-unit manufacturing cost structure is influenced by utilization of plant capacity. Over- or underutilization results in higher per-unit costs of production. 


Normal practice is to schedule production two weeks in advance. Occasions will develop wherein logistics department may desire to increase or decrease scheduled production quantities. “Expedited” orders are adjustments with one week’s delay. “Rush” modifications take place during the current week. If a production schedule must be curtailed because of raw material shortage or production schedules exceeding planned production level, a forced reduction penalty is charged (See Table 3). 

Table 3. Plant Capacity and Production Charges

	Rated plant capacity
	270 units per week

	Optimum level of weekly production
	243 units per week (90% of rate capacity)

	Maximum level of weekly production
	405 units per week (150% of rate capacity)

	Cost per unit of change for expedited changes
	$ 2.00

	Cost per unit of change for rush changes
	$ 3.50

	Cost per unit of change for forced reduction in production schedule
	$ 3.50

	Fixed cost 
	$ 1968



Production charge are assessed according to equation given below:

· Production Charge = 

1968 + Production Made * Variable per-unit cost + Rush Production * 3.5 + Expedited Production * 2 + (Production planned - Production made) * 3.5; if (Production planned - Production made)>0

1968 + Production Made * Variable per-unit cost + Rush Production * 3.5 + Expedited Production * 2; otherwise

where

· Production made [units produced] = min (min.{min.(Oat flour available/0.016, Oat flour required/0.016), min.(Barley flakes available/0.024, Barley flakes required/0.024), min.(Rice flour available/0.008, Rice flour required/0.008)}, 405) '[raw material quantities are in tons]

· Variable per-unit cost = [(Production made - 243) / 29]2 + 0.5

and

· Production plannedt = Regular Productiont / 3 + Expedited Productiont / 2 + Rush Productiont + Regular Productiont-1 / 3 + Expedited Productiont-1 / 2 + Regular Productiont-2 / 3

Inventory Planning


Inventory planning is responsible for having an adequate supply of raw materials and a strategic supply of finished goods in selected markets. Failure to plan properly may result in production shutdown or a stockout. A production shutdown may or may not be critical, depending on inventory levels. In contrast, if finished goods stockouts occur, a company is normally penalized through lost sales and may lose market share. If a firm stockout in a market in which a competitor has adequate finished goods available, it will lose a portion of market share. 


Inventory carrying charges are assessed against both raw materials and finished goods. A 15 % per week carrying charge is assessed against average total weekly dollar value of all raw materials on hand. Cereals are assessed at 24 % per week on an estimated value of $ 250 / unit. All goods on hand at the end of a week are assessed this charge.


For purposes of inventory planning, the following equations are used:

· Inventory (on hand) Carrying Cost = Oat flour on hand [tons] * 1500 * 0.15 + Barley flakes on hand [tons] * 2000 * 0.15 + Rice flour on hand [tons] * 3500 * 0.15 + FG on hand [units] * 250 * 0.24

· Raw Material (RM) available for productiont = RM transportedt + RM on handt-1
· RM on hand = RM in warehouse = RM available for production - RM used for production

· Finished Goods (FG) available on salet [in Home Market (HM)] = FG producedt + FG on handt-1 - FG Shipment to Other Marketst
· FG available on salet [in Other Markets (OM)] = FG transportedt + FG on handt-1 

· FG on hand = FG in warehouse = FG available on sale - FG aggregate sales

· Supply [by a firm in HM] = Shipment made to HM (“Supply to home” on Decision Sheet/Interface)

· Supply [by a firm in OM] = FG available at market

· Aggregate SalesFM (by a Firm in a specific Market( = Base SalesFM + First Pass Extra SalesFM + Second Pass Extra SalesFM + Third Pass Extra SalesFM
Warehousing


The logistical department is responsible for storage of raw materials and finished goods. To facilitate this task, the company operates a raw material and finished goods warehouse at the factory. Finished goods public warehouse space can also be contracted for within the home market. On the other hand, in the other four markets, the firm has the opportunity of utilizing private and public warehousing.


At the start of the game, the firm has the following warehouse space indicated in Table 4.


In some instances, the present warehousing capacity may be inadequate. If the space at the private warehouse is filled, public warehouse space should be contracted. If the contracted space is also filled, the firm will automatically be charged demurrage and detention for storage in transport vehicles. Demurrage and detention charges are included in the assessed warehouse cost.

Table 4. Warehouse Capacity

	Facility type
	Capacity

	Raw material warehouse
	12 tons

	Finished goods warehouse - private
	

	     home market
	170 units

	     small nonhome market
	20 units

	     central market
	60 units

	Finished goods warehouse - public
	

	     home market
	30 units

	     small nonhome market
	10 units

	     central market
	50 units



Additional private space can be obtained within two weeks for both raw materials and finished goods. Public warehouse space can be added immediately. In markets where warehouse capacity is judged excessive, a reduction can be scheduled. For private warehouse operations, two weeks are required before becoming effective. Public warehouse capacity may be reduced instantaneously. Each time warehouse capacity is changed, a fixed charge of $30 is incurred.


The costs to operate private warehouses are basically of two types: space utilization and per-unit handling. Space costs are fixed and based on total available warehouse space. On the other hand, public warehouse handling is fixed per unit and is charged upon receipt of Cereals. The equations used for assessing warehouse costs are given below:

· Cost of RM Warehouse (WH) = Space [tons] * 10 + RM transported [tons] * 30 + Demurrage and Detention Cost (DDC) + Change of Capacity Cost (CCC)

· Cost of FG-WH [in HM] = Space in Private WH [units] * 4 + FG inventory in WHs [units] * 20 + FG produced [units] * 12 + DDC + CCC in Private WH + CCC in Public WH

· Cost of FG-WH [in OM] = Space in Private WH [units] * 4 + FG inventory in WHs [units] * 20 + FG transported [units] *12 + DDC + CCC in Private WH + CCC in Public WH

 where

· DDC [for RM] = 80 * excess RM [tons]

· DDC [for FG] = 64 * excess FG [units]

Advertising and Promotion

Sales analysis and forecasting have determined an expected seasonal pattern of demand for the markets. Table 5 reports these demand index values. 
Table 5. Forecasted Cereal Demand Pattern

	Week #
	Demand Index Value

	1
	1.00

	2
	0.95

	3
	0.90

	4
	1.05

	5
	1.10

	6
	1.15



Due to seasonal demand for Cereal, advertising and promotional expenditures do not start until mid-year. These campaigns will be initiated at week 4. Once advertising and promotions are introduced, market shares are subject to alteration. Expenditures for these programs are necessary to maintain market shares. The effect of advertising and promotion is immediate.


Advertising and promotion causes total demand to increase in the market where the campaign is held. As additional dollars are spent, demand increases at a diminishing rate. In instances where stockout has occurred and the firm has lost a portion of its demand, additional expenditure will help to stimulate market-share recovery.

· Indicated Demand (Demand without advertising effect)  M(t) (in a specific Market( 

= Total DemandM(t-1) * (Demand Index Value(t) / Demand Index Value(t-1))

· Total DemandM =(firms DemandFM (of a Firm in a specific Market(
· DemandFM(t) = Indicated Demand M(t) * Market ShareFM(t-1) + (Advertising ExpendituresFM(t))0.4
· Base SalesFM = min (DemandFM, SupplyFM)

· BacklogFM = max ((Safe PercentageFM * (DemandFM - SupplyFM)), 0)

· Floating CustomersFM = DemandFM - (Base SalesFM +BacklogFM)

· Floating CustomersM = Extra SalesM + Unsatisfied DemandM
· Aggregate SalesFM = Base SalesFM + Extra SalesFM 

· Market ShareFM = (Aggregate SalesFM + BacklogFM + Unsatisfied Demand Share FM) / Total DemandM
· Unsatisfied Demand ShareFMt = (Unsatisfied DemandMt * Market ShareFM(t-1))

(Following formulas present the logic that underlies the computations at the computer program. You do not have to understand these formulas to make practical use of SUCH ME.)

· Extra SalesFM = First Pass Extra SalesFM + Second Pass Extra SalesFM + Third Pass Extra SalesFM 

· First Pass SurplusFM = max (SupplyFM - DemandFM), 0)

· First Pass Floating CustomersM = (firms (DemandFM - (Base SalesFM +BacklogFM))

· First Pass Extra SalesFMt = 0
'if (firms not soldout First Pass Market ShareFMt = 0

min ((First Pass Floating CustomersMt * (Market ShareFM(t-1) / (firms not soldout First Pass Market ShareFMt)), First Pass Surplus FMt)

'otherwise

· Second Pass Surplus FM = max (SupplyFM - (DemandFM + First Pass Extra SalesFM)), 0)

· Second Pass Floating CustomersM = First Pass Floating CustomersM - First Pass Extra SalesM
· Second Pass Extra SalesFMt = 0
'if (firms not soldout Second Pass Market ShareFMt = 0

min ((Second Pass Floating CustomersMt * (Market ShareFM(t-1) / (firms not soldout Second Pass Market ShareFMt)), Second Pass Surplus FMt)

'otherwise

· Third Pass Surplus FM = max (SupplyFM - (DemandFM + First Pass Extra SalesFM + Second Pass Extra SalesFM)), 0)

· Third Pass Floating CustomersM = Second Pass Floating CustomersM - Second Pass Extra SalesM
· Third Pass Extra SalesFMt = 0
'if (firms not soldout Third Pass Market ShareFMt = 0

min ((Third Pass Floating CustomersMt * (Market ShareFM(t-1) / (firms not soldout Third Pass Market ShareFMt)), Third Pass Surplus FMt)
'otherwise

· Unsatisfied DemandM = max (Third Pass Floating CustomersM - Third Pass Extra SalesM), 0)


To accommodate competitive dynamics, customer loyalty is introduced. By having customer loyalty, a certain portion of each firm’s previous week’s market share is considered “safe” from competitive inroads. That is, a certain percentage of customers will postpone purchases until succeeding weeks if a stockout occurs. This concept is formulated by introducing Safe Percentage. The safe percentages are 60 in home market, 55 in central market, and 40 in nonhome market for all the firms.

COMPETITIVE OBJECTIVES – PERFORMANCE CRITERIA


SUCH ME has two closely related competitive objectives. First, each company should attempt to earn the highest total cash during the competition. Second, each company should attempt to maximize its mean market share. Present cash and mean market share are indication of overall past performance.


The winners are those teams achieving the highest performance index:

· PERFORMANCE INDEX = (Present Cash * Mean MS) / 1000

where

· Present Cash [for a firm] = Revenue + Cash at previous period - (Advertising & Promotion Cost + RM Transportation Cost + RM Purchasing Cost + Production Charge + Warehouse Cost + Inventory Carrying Cost + FG Transportation cost)

· Revenue [for a firm] = Aggregate Sales [for a firm in all markets] * 250
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Before reaching a final decision on who wins, game administrators will check “in transit pipelines”, Cereal inventories, warehouse capacity, and raw materials on order to determine a firm’s competitive posture. If a firm has attempted a “game end” strategy, its performance index will be discounted by the game administrator.

MANAGEMENT REPORTS


A report of financial, operational, and market shares statements is presented to the firm after each round. Financial statement summarizes all cost and revenue data. Operational statement enumerates current and in-transit raw material and Cereal inventories. It also shows the current and contracted warehouse space in each market. Market shares statement shows market shares in each market, overall and mean market shares.
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