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A Proposed Framework for Developing Cost-Volume-Profit Analysis in
the light of Theory of Constraints to Rationalize Resources Allocation
and Profitability Planning Decisions

Abstract

Research Objective: the main objective of this research is developing Cost-
Volume-Profit Analysis, that depends on Contribution Margin (CM) concept,
to become Cost-Constraint-Profit Analysis, that depends on the concept of
throughput return in the light of Theory of Constraints environment to take
into consideration the productive capacities available for operational
processes and dropping the assumption of the availability of resources with
no scarcity.

Research Methodology: the research uses the constructive approach for
developing Cost-Constraints-Profit Analysis

Research Results: the research proved the importance of developing Cost-
Volume-Profit analysis by dropping one of its assumptions as it currently
provides inaccurate information for management about resource allocation
and profitability planning, also, it does not take into consideration the
operational processes and the available capacity for them. In terms of that, the
research investigates the relation between Cost-Volume-Constraints-Profit
analysis and the related indicators in an environment that has various types of
constraints. The research used Microsoft Office Excel in analyzing these
relations.

Originality: the study provides a way for analyzing the break-even through
the comparison between the traditional approach that depends on volume in
Cost-Volume-Profit analysis, in one side, and break-even in the light of
Theory of Constraints that depends on constraints in Cost-Constraints-Profit
analysis for the purpose of resource allocation and profitability planning.
Key Words: Theory of Constraints, Cost-Volume-Profit Analysis, Cost-

Constraints-Profit Analysis, Linear Programming Model.
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Z(BEP) = 14 M; +7.6 M2+12.2 M3 +11.1 M4 +12.6 M5 —1.100.000 =0
Subject to :

15 M +10M: +12M3 +8M4 +6M;

10 M; +7M2 +8M3  +6M4 +11M5s

19 M +30M: +20M3  +21My +22M;s

5Mi1 +5M: +4Ms3 +10Ms +5Ms

M

Mz

M;

M4

1.950.000
1.200.000
1.775.000
1.200.000
50.000
25.000
12.500
21.000

Ms 18.000

Mi, M2, M3, My, M5 0
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Solwver Parameters s
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L O pax O min (- walue OT: o
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]

SES2o:SFS20

Subject to the Constraints:

SBS29 <= S0000
SCS29 == 25000 Add
SD352% <= 12500

SESZ0 <= 21000 Change
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SH51% == SJ519 Delete
SHS20 <= SJ520

SHS21 <= SJ521

Reset All

Load/Sawve

Pake Unconstrained Wariables Mon-Megative

Select a Solving Simplex LP = Options
rethod:

Solving Method
Select the GRG Monlinear engine for Solver Problems that are smooth nonlinear. Select the LP

Simplex engine for linear Solver Problems, and select the Evolutionarny engine for Solver
problems that are non-smooth.,

e Sase
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1 Microsoft Excel 16.0 Limits Report
2
3 Objective
4 Cell MName Value
5 $HS37 | Tleayt siiall i =l 73914
6
7
8 Variable Lower Objective Upper Objective
9 Cell Name Value Limit Result Limit Result
10 BS$29 M1 cspralt CIL0 50000 "] -626086 50000 73914
11 C$29 M2 g il a o 73914 o 73914
12 D329 M3 pprdt il 12500 8] -78586 12500 73914
13 E$29 M4 il Ll 8524 o -20700 86273 809524 73914
14 F$29 M5 gpradt it 18000 o -152886 18000 73914

Speal) Alls Jand) g9 b (Soiaad) callal) faal dpusbeaa) Ja 1 (Y0) @b Jganl
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A B C D E E G H
1 Microsoft Excel 16.0 Sensitivity Report
2 Variable Cells
=3 Final Reduced Objective  Allowable Allowable
4 Cell Name Value Cost Coefficient Increase Decrease
] §BS29 M1 50000 3.9571 14 0 3.9571
] $C$29 M2 0 1] 7.6 8.2571 0 ]
7 $D$29 M3 gsudl 12500 1.6286 122 0 1.6286
8 SES29 M4 8524 1] 11.1 0.927272728 5.78 |
9 $F$29 M5 18000 09714 128 0 0.9714
10
11 Constraints
12 Final Shadow Constraint  Allowable Allowable
12 Value Price R.H. Side Increase Decrease
14 1076190 1] 1950000 0 873810
15 8491432 1] 1200000 0 350857
16 1775000 0.528571429 1775000 262000 179000
17 475238 0 1200000 0 724762

Jaadl s ‘”,ﬁ Y] Ciphally Caagd) )y cdlalaal dswlual) Julas (Y1) a2y Joaad)
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A B & D F G
1 Microsoft Excel 16.0 Answer Report
2 |Objective Cell (Max)
3| [cen Name Original Value| __ Final Value |
4 | [EHs3T o 2 a0 402400 | 73914 |
6 Wariable Cells
4 Cell Name Original Value Final Value Integer
8 B52 1 ] 50000 50000 Contin
9 C$2! 12 25000 0 Contin
10 D$2 3 12500 12500 Contin
11 E$2 14 21000 8524 Contin
12 F52 5 18000 18000 Caontin
14 |Constraints
15 Cell Name Cell Value Formula Status Slack
16 H$18 1076190 H$18=<= 18 Mot Binding 873810
17 H$19 849143 H$19<= 19 Mot Binding 350857
18 H$2 1775000 H$20<= 20 Binding 0
19 H$2 475238 H$21<=5J521 Mot Binding 724762
20 B52 50000 B529==50000 Binding [
21 C52 0 C529<=25000 Mot Binding 25000
22 D52 12500 D$29<=12500 Binding o
23 E$2! 8524 E$29<=21000 Mot Binding 12476
24 F52 18000 F$29<=18000 Bindin o
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