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Production & Operations Production & Operations 
ManagementManagementManagementManagement

Chapter 5Chapter 5

Process MappingProcess MappingProcess MappingProcess Mapping

Process MappingProcess Mapping

A process map is a description of a A process map is a description of a 
method or process of accomplishing a taskmethod or process of accomplishing a task

A geographical map of movementsA geographical map of movements
A list of movements madeA list of movements madeA list of movements madeA list of movements made

Both materials and informationBoth materials and information
Drawings, charts, diagrams, layouts, etc.Drawings, charts, diagrams, layouts, etc.
An enterprise budgetAn enterprise budget

Figure 5.1. Process map of a whole Figure 5.1. Process map of a whole 
cropcrop--livestock farmlivestock farm
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Figure 5.2. A process map for Figure 5.2. A process map for 
producing soybeansproducing soybeans, part 1, part 1

Finalize rental agreement

Shred corn stalks

Chisel plow field

Evaluate potential weed, pest, & disease problems

Choose variety & weed control program

Figure 5.2. A process map for Figure 5.2. A process map for 
producing soybeansproducing soybeans, part 2, part 2
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Figure 5.2. A process map for Figure 5.2. A process map for 
producing soybeansproducing soybeans, part 3, part 3

Harvest

Store cropStore crop

Gather market information

Sell crop

Steps for Reloading the Corn Steps for Reloading the Corn 
Planter Planter (from Table 5.3)(from Table 5.3)

1.1. Stop at end of fieldStop at end of field 0 minutes0 minutes
2.2. Inspect supplies on planterInspect supplies on planter 11
3.3. Walk to supply truckWalk to supply truck 33
4.4. Drive to planterDrive to planter 11
5.5. Check seed varietyCheck seed variety 11
6.6. Load seedLoad seed 1313
7.7. Load fertilizerLoad fertilizer 88
8.8. Check equipmentCheck equipment 44
9.9. Move supply truckMove supply truck 22
10.10.Start plantingStart planting 00

Draw your own process mapDraw your own process map

Either:Either:
Whole farm diagramWhole farm diagram
Flow Diagram or List of activitiesFlow Diagram or List of activities
Activities with time estimatesActivities with time estimates

Improving the Current Improving the Current 
ProcessProcessProcessProcess

I keep six honest serving menI keep six honest serving men
(They taught me all I knew);(They taught me all I knew);

Their names are What and Why and When;Their names are What and Why and When;
A d H d Wh d WhA d H d Wh d WhAnd How and Where and Who.And How and Where and Who.

--Rudyard KiplingRudyard Kipling

Ideas for improvement:Ideas for improvement:

Reducing input useReducing input use
Substituting inputsSubstituting inputs
Increasing productivityIncreasing productivity
ExpandingExpanding
ReorganizingReorganizing
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Figure 5.3. A revised process map Figure 5.3. A revised process map 
for producing soybeansfor producing soybeans, partial, partial
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Figure 5.4. Partial budget for Figure 5.4. Partial budget for 
substituting cultivation for postplant substituting cultivation for postplant 
herbicideherbicide

POSITIVE EFFECTS:POSITIVE EFFECTS: ($/acre)($/acre)

1. Additional Receipts1. Additional Receipts 0.000.00
2. Reduced Expenses2. Reduced Expenses 16.1916.19
Total Positive EffectsTotal Positive Effects 16.1916.19

NEGATIVE EFFECTS:NEGATIVE EFFECTS:
3. Reduced Receipts3. Reduced Receipts 21.0021.00
4. Additional Expenses4. Additional Expenses 4.014.01
Total Negative Effects =Total Negative Effects = 25.0125.01

NET EFFECT =NET EFFECT = --8.828.82
= Positive effects minus Negative effects= Positive effects minus Negative effects

Enterprise SelectionEnterprise SelectionEnterprise SelectionEnterprise Selection

Gross Margins Gross Margins 
for Enterprise Selectionfor Enterprise Selection

Gross Margin = Gross Income Gross Margin = Gross Income –– Variable Variable 
CostsCosts

or:   GM = GI or:   GM = GI -- VCVC

Crop Selection using Gross Crop Selection using Gross 
MarginsMargins

1.1. Select the crop with the largest GM/acre & Select the crop with the largest GM/acre & 
increase the acreage up to limitincrease the acreage up to limit

2.2. Select the crop with the second largest Select the crop with the second largest 
GM/acre & increase the acreage up to limitGM/acre & increase the acreage up to limitgg

3.3. Continue selecting crops until acreage limit is Continue selecting crops until acreage limit is 
reachedreached

4.4. Repeat the process using GM/hourRepeat the process using GM/hour
5.5. Add livestock enterprisesAdd livestock enterprises

From Table 5.5. Estimated Gross From Table 5.5. Estimated Gross 
MarginsMargins

CornCorn SoybeansSoybeans Spring Spring 
wheatwheat

Sweet Sweet 
corncorn

Sweet Sweet 
peaspeas

Gross Gross 
incomeincome

335335 250250 193193 292292 403403

V i blV i bl 164164 8585 7676 106106 5757Variable Variable 
costscosts

164164 8585 7676 106106 5757

Fixed Fixed 
costscosts

9797 8484 7474 5555 8484

GM/acGM/ac 171171 165165 117117 186186 346346
HoursHours 2.82.8 2.32.3 1.91.9 2.42.4 1.31.3
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Scheduling OperationsScheduling OperationsScheduling OperationsScheduling Operations

SchedulingScheduling

Scheduling has 3 competing objectives:Scheduling has 3 competing objectives:
CostCost
ScheduleSchedule
PerformancePerformancePerformancePerformance

Two techniques for farm management:Two techniques for farm management:
Sequencing (Gantt charts)Sequencing (Gantt charts)
Dispatching rulesDispatching rules

Symbols for Gantt ChartsSymbols for Gantt Charts

+) Start of an activity
 ), End of an activity
+)), Allowed activity time

A t l k , Actual work progress
X Time set aside for nonproductive activities
M Moving time
R Day set aside for potential rainfall

Fig. 5.5 Gantt chart for Fig. 5.5 Gantt chart for 
one week of plantingone week of planting

                         Sun.        Mon.        Tues.        Wed.         Thurs.         Fri.         Sat.      
FIELD:
North X        +) (Frances)))))))),
Johnson X                                             +) (Frances))),      R     +)(F)),
Watson X            R          +) (Alan)))))))))))))),      R   
Home                                                                                                                  +)(A)),
DRIVER:
Frances X         +) (North))))))))),+) (Johnson)),    R     +) (J)),
Alan X           R          +)) (Watson))))))))))))      R      + (H) ),

Dispatching rulesDispatching rules
FCFS: first come, first servedFCFS: first come, first served
SPT: shortest processing timeSPT: shortest processing time

SPT with truncationSPT with truncation
EDD: earliest due dateEDD: earliest due date
LS: least slack timeLS: least slack timeLS: least slack timeLS: least slack time
MINCR: minimum critical ratioMINCR: minimum critical ratio
ESD: earliest start dateESD: earliest start date
RANDOM: random selectionRANDOM: random selection
Economic importanceEconomic importance

Most beneficial rules for farmers: Most beneficial rules for farmers: 

SPT: shortest processing timeSPT: shortest processing time
EDD: earliest due dateEDD: earliest due date
Economic importanceEconomic importance
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Hughes aircraft studyHughes aircraft study

SPT was the best for efficiency & flow rateSPT was the best for efficiency & flow rate

LS was best for meeting due datesLS was best for meeting due dates

FCFS & ESD did worse than RANDOMFCFS & ESD did worse than RANDOM

Source: LeGrande, 1963Source: LeGrande, 1963


