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ABSTRACT

One of the most important problems that today’'s pamnes face the
optimum product mix decision problems to maximibeit profit level.
Theory of constraints is one of the methods thathm used to solve these
problems. In contrast to the traditional method3CTensures superiority by
determining the product mix. In this study, diffieremanufacturing
strategies are analyzed in the way of total incame gross profit within a
firm manufacturing three types of products. Fivéfedent manufacturing
strategies are investigated. Finally, it is fouhdttthe best strategy is TOC
strategy according to total income and gross profit

Keywords: Manufacturing strategy, product mix decisions, otlye of
constraint,

Oz
GuUnimuzun en 6nemli problemlerinden biri, firmalakér seviyelerini en
blyukleyecek olurlu trtin karmasi problemleri ilesk&arsiya kalmalaridir.
Kisitlar teorisi, bu tir problemleri ¢c6zmede kullabilecek yéntemlerden
biridir. Geleneksel yontemlerin tersine, kisitlazoiisi bu problemlerin
cb6zimunde Ustunfigé sahiptir. Bu cagmada farkli Uretim stratejileri toplam
gelir ve brut kar yoluyla ¢ tip Grin Ureten bimfia icin analiz edilngtir.
Bes farkll Uretim stratejisi incelenstir. Sonuc¢ olarak kisitlar teori
yaklasiminin toplam gelir ve brut kéra gore en iyi stjateldugu
bulunmutur.
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INTRODUCTION

The TOC demonstrated an implementation of commastesys in the
optimization of manufacturing. TOC utilizes the qmamy’s constrained
actions to divert manufacturing and process devety determinations.
Companies adopted the TOC to increase efficienay qurality, and also
decrease stock, lead time and cycle time (Kee &ty 2000).

TOC finds the most influential factors affecting ripemance in a
negative way, manages and eliminates these fadwrsmprove the
performance of system (Goldratt & Cox, 1992). Muipic of this theory is
that each firm has a constraint at least, and cainss should be eliminated
(Unal et al., 2005). TOC sustains to be activelgcuim industry because of
its respectable potential to define throughput [@mis; to assistant as a
guide to solve the throughput problems; and to pcedconsiderable
improvements in productivity and efficiency (Peg&l8vatrous, 2005).

This study was performed in a manufacturing firin.order to increase
profitability, constraints emerging from productioprocess were
determined. Then five different strategies relatdtch product mix should
be used in manufacturing process were investigdtieelse strategies are (1)
Produce the highest demanded product primarily.P{@duce the highest
priced product primarily. (3) Primarily produce duxt with the highest unit
gross profit. (4) Produce equal quantity from eacbduct. (5) Prioritize
products according to TOC approach and then produce

This paper constructed as following; first a literea survey about
product mix decisions and TOC is performed.Then T@@d its
fundementals are explained. Following this, casdystn a company which
produces three different types of keys is perfornkedally, paper is ended
with results and discussion.

LITERATURE REVIEW

Simons Jr and Simpson Il (1997) aimed "to advaheestate of research
on constraint scheduling in several ways". Theys@néed the solution
algorithm integrated by the Goldratt Institute freit production software.
Finally, they link this algorithm to alternative theds in constraint
scheduling. Bengtsson and Olhager (2000) modeled selection of a
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product mix by integrating the TOC and the acthbgsed cost (ABC) with
the capacity of production-related facilities. The&emonstrated that
management's power over labour and overhead resodetermine that the
TOC and ABC cause optimal product-mix decision, #mely developed a
general model of the product-mix decision. Draméarale(2002) used a
simple Gedunken experiment to asses the differebedseen strategy-
driven product mix decisions based on TOC accograimd traditional cost
accounting. These decisions include four strategiestraction, market
share, product quality and cost leadership. Thesd ubese strategies to
provide a guidance and direction to develop stratdgcisions for product
mix by using traditional and TOC approaches. Led Bredendall, (2002)
examined how three types of management accountysteras (ABC,
throughput accounting and traditional cost accag)tiand two methods
(TOC and linear programming) to determine produit imteraction in both
the short term and the long term to influence tlamufacturing performance
of two shops (a flat, and a deep product structureg highly automated
industry with significantly high overhead conterheu et al (2003)
reviewed and compared the concepts of TOC and AB@y discussed the
managerial impacts of the two theories in varioesiglons such as pricing,
make-or-buy and product mix. They found that AB@& &i©C can provide
management with better performance measurementvefsé production
activities. Pegels and Watrous (2005) used TOC odgetlogy in a detailed
case study of the bottleneck in the manufacturimggss. The bottleneck in
this case was the mold-changing operations, camgisf a plastic injection
process for heavy-duty truck-lighting systems congras.

Mehra et al. (2005) compared TOC and traditionatoanting
performance measures in a process industry by usisgnulation-based
approach. Study of Wu et al. (2006) aimed to stiheeproduct mix decision
problem for a mixed-yield scenario involving thensitaneous production
of high-yield and low-yield products. They develdpea nonlinear
mathematical program in order to model the decigimmblem. In another
study, Karat@ (2012) and Razi & Karatas (2016) used nonlineak larear
programs to determine the optimal mix and allocatid resources for a
decision problem. Bhattacharya et al. (2008) oetlira fuzzy approach
using fuzzy linear programming (FLP) with a suitaldlesigned smooth
logistic membership function (MF) for finding furass patterns at
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disparate levels of satisfaction for TOC-based pcbdmix decision

problems. Utku et al (2011) examined the importantdhe theory of
constraints compared to the conventional cost adoay in making

adequate product mix decisions. They performed pplication in a

chemistry industry to determine product mix deagisi@nd their effect on
profitability by comparing the theory of constrantariable costing method
with the full costing method in respect to the tigbput approach, the
contribution margin approach and the unit profprach respectively.

THEORY OF CONSTRAINTS

Theory of constraints (TOC) is a management phgbgowhich is
developed by Dr. Eliyahu M. Goldratt in the begimmof 1980s. Its point of
origin is that performance of each firm is deteredirby constraints and
each firm has a few constraints at least (Ruhl6)198ccording to Atwater
& Gagne (1997) a constraint is “everything limitisgstem performance”,
and TOC is a management philosophy which focusgzavement by
means of managing constraints in the system.

TOC concentrates on system improvement. A systemefesred as a
series of interdependent processes. A chain isalogy for a system. The
chain is a group of interdependent links workingetiher toward the overall
objective. The constraint is a weakest link in ¢hain. The performance of
the oceralle chain is limited by the strength o tieakest link (Nave,
2009). TOC consists of five steps, these are iniiyethie constraints, exploit
the constraint, subordinate non constraints, edetla¢ constraints, repeat
the process with the new constraints. (TOC, 2008)

Basics of the TOC can be grouped into five priresp{Womack &
Flowers, 1999);Systems and processes are like gh@irere is a constraint
at least. The weakest link of the chain is calledabottleneck. When the
weakest link is strengthen, output of the systeaneiases. Constraints can
be classified according to reasons (such as marestraints, resource
constraints, capacity constraints, political camsts etc.) Any improvement
performed in non-constraint resources or procedsasot influence system
performance.

Huff (2001) defined TOC as a production managena@mroach which
determines and manages constraints during the @emuahg processes,
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and any constraint can be “anything that limitsyateam from achieving
higher performance relative to its goal.” Basicinpoof TOC is that,
contrary to traditional thinking, each constraimbypdes an improvement
opportunity. TOC evaluates constraints positivebgcause constraints
define performance of a system, and eliminatiosarfstraints step-by-step
increases system performance (Spencer & Cox, 1988y internal
situation in the firm can be a constraint or boklek. In this case, a
constraint occurs internally in the firm such asnachine with limited
capacity. Also a constraint can be derived fronemdl situations such as a
market limit that would restrict total sales (HUf)01).

The TOC reviews manufacturing processes and arghons as
“chains”. The overall performance of the systenmisrely determined by
the weakest link. TOC aims to define the weakesk Ijconstraint) in
manufacturing processes, and than strengthen #agesgt link which is no
longer the limiting factor in determining the stgém of the chain (or
process) (Pegels & Watrous, 2005). In manufactugimgcesses, TOC
focused on the process that slows the speed oliprddrough the system
(Nave, 2009).

The TOC optimizes efficiency of the whole systemheToptimal
efficiency for the production system can be readhedefining and feeding
constraints. The optimization outcomes are sumredrias minimizing
stocks, reducing cycle times, reducing manufacturaxpenditures, and
yielding more aggressive and accurate customeveatgltimes. Feeding a
constraint becomes significantly more difficult whthe process is highly
reentrant, and the constraint tools are met mamgdiin the process at
different process rates (Rippenhagen & Krishnaswdr@98).

Before defining the constraint, two prerequisité®wsd be ensured to
acquire perspective in terms of analyses (Coman daeR, 1995); (1)
Identify the system and its aim, (2) Specify howreasure the aim of the
system.

A constraint in a production system can be anythimging the system
to achieve its goal or a desired performance |eVEIC is a production
management technique that identifies and managestramts in the
system. TOC has three principles for productionl) “(to increase
throughput, (2) to decrease operating expenses, (8hdto decrease
inventory” (Huff, 2001). When companies are “makimoney”, they are
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creating value-added at a faster rate than th@ermditures rate. In order to
calculate “making money,” TOC uses three measydgsThroughput, (2)

Operating expense, (3) Inventory. These measurescalled as global
operational measures (Moore and Scheinkopf, 1998).

(1)Throughput (T)is defined as the rate at which the organization
generates money through sales or interest (Ricke@87) .Firms earn
money by selling their products. In order prodwsgrvices. Firms have to
pay money to their vendors for materials/serviaguired for producing
products/services. Thus they create value-addedustomers. This “value-
added” is called as throughput (Moore and Scheif)kt@08). Throughput
Is computed by using equation 1,

Throughput (T) =Sales — Raw material costs (1)

(2) Operating expense (OHEp defined as all of the money the
organization spends in order to turn inventory itltooughput. Operating
expense includes all of the expenses that we typi@ccept “fixed.”
(Moore and Scheinkopf, 1998). It contains direttdr, rent and labor, plus
selling, general and administrative costs (Rick&i@7)

(3) Inventory (l)defined as all money invested in things intended f
(Ricketta, 2007). It is defined with a more commesive definition as “the
money that the system spends on things it intemdsrh into throughput or
the money the system spends on things it intendsetl. (Moore and
Scheinkopf, 1998). It contains totally variabtests such as material, plus
resources used in production such as land, maghinegs and computers
(Ricketta, 2007).

The TOC metrics ofT, I, and OE provide alignment between local
actions and the global aim of fulfillment “more negnnow and in the
future” (Berry and Smith 2005).

Additionally, three following measurements can loeepted as global
measurements that are mentioned above. They cad#irofit, ROl and
cash flow (Mabin & Balderstone, 2003).

Net Profit (NP) = Throughputl{) —Operating Expenses (OE) (2)
Return on Investment (ROI) = Net Profit (NP) / Intcey (1) (3)



Developing Effective Manufacturing Strategies foodRict Mix Decisions
via Theory of Constraints: A Case Study

These financial performance measures are a digtieeisure of money
moving into and out of the manufacturing systentinme. Thus, a preferred
optimum operating condition for the firm is to f@ecan what influences the
“total” system and not just what influences a “past the system. This
situation is called as the global optimum (Moor&éheinkopf, 1998).

THE CASE STUDY

The case study is performed within a Turkish marctufgng company. The
company manufactures three types of keys as Pradu€roduct F and
Product T. Raw material costs for three productsrewdetermined
according to the used weights of grams in a prodadtkilogram prices of
raw materials. Prices and costs are in TurkishsL{fEL). Manufacturing
operations for three products are composed of threeesses: (1) plastic-
injection, (2) metal-cutting and pressing, andg83embling. All operations
are performed by three operators. Sales pricesanfupts are3.68 TLfor
Product Z;1.68 TLfor Product F; 3.90 TL for Product T. Productidages
and raw material costs are shown in Figure 2. Dddgynands of products
are; 1800 units for Product Z, 2200 units for Pidl, 2400 units for
Product F. Operating expenses are 10570.0 TL

Finding constraints of the system: In order to find constraint
process/operation, firstly, the workloads of mawotifeng processes are
calculated. Then the workloads and capacities efgiocesses/operations
are compared. Then processes which their workleadsed their capacities
are determined as constraints/bottlenecks. If nunolbeconstraints more
than one, the process with the highest workloatktiermined as CCR.

Unit processing times of all products for each apien are presented in
Table 1. All processing times determined as se@ndithey are illustrated
as sec. Product Z provided after stages of framigom, cover, fixing, plug,
pad, sub-mechanism, body and product. Total uroicessing time for
Product Z is 36.84 sec. Product F transforms aymioafter stages of frame,
button, cover, piston, pad, sub-mechanism and ptodiotal processing
times for Product F is 35.12 sec. Product T trams$oa product after stages
of frame, button, cover, fixing, plug, pad, sub-mm&gism, body and
product. Total unit processing time for Producs®4.62 sec.
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Table 1: Unit processing times for products

= Plastic injection (sec) Metal cutting and Assemble T.OI?I
5 pressing (sec) unit time
E Sub per
Frame | Button | Cover | Fixing | Plug | Piston | Pad | mechanism | Body | Product | product
Z 3.22 3.43 1.96 1.78 | 4.03 - 1.92 6.32 5.02 9.16 36.84
6.89 6.02 1.96 1.78 | 4.03 - 1.92 7.44 5.02 9.56 44.62
F 8.41 5.21 1.96 - - 2.02 2.65 8.89 - 5.98 35.12

Required time or work load of each process is d¢aled by multiplying

demand of each product and unit processing timeauh processes as
presented in Table 2. Processes of frame, buttob, msechanism and
assemble are bottlenecks because their workloackeds their capacities.

Assemble process is determined as CCR becausesitthe highest

workload.

Table 2: Finding CCR Bottleneck

Metal cutting and Assemble
‘2 Plastic injection pressing
E Sub
& mechanis Product
Frame Button Cover Fixing Plug Piston Pad m Body (sec)
z 5796 6174 3528 3204 7254 3456 11376 9036 16488
T 15158 13244 4312 3916 8866 4224 16368 11044 21032
F 20184 12504 4704 4848 6360 21336 14352
Work
Load 41138 31922 12544 7120 16120 4848 14040 49080 20080 51872
(sec)
CZZE::)‘W 28800 28800 28800 | 28800 | 28800 | 28800 | 28800 28800 28800 28800
Bottleneck
Bottleneck Bortleneck Bottleneck COR
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Total raw material costs are calculated accordmalt kinds of raw
materials and their used amount for each prodwatal Taw material cost of
Product Z is 0.26636 TL, Product T is 0.27224 TigdRict F is 0.19642 TL
as shown in Table 3. Sales price of Product Z &8 JL. Sales price of
Product F is 1.68 TL. Sales price of Product T.#O3TL.

Table 3: Raw material costs for Products

Unit raw
Raw PAG DKP material
material - ABS PC PC-ABS | GFR20 | MS70 | SAC | cost(TL)
| Weidhtof | 5189 | 651 | 464 | 898 | 384 | 4534
N grams
E Price (TLkg) | 1.79 | 3.2 3 28 | 1050 | 0.83 | 0.26636
o Item cost (TL
& Ioroduen ||| 0:09999 0.08702 0.02478 | 0.04476| 0.04032| 0.04967
Unit raw
Raw PC- PC- material
material - ABS ABS PC ABS ABS PC cost (TL)
Weightof | ) 53 | 464 6.51 898 | 457 | 4534
- grams
g Price (TL/kg) | 1.79 3 32 28 | 1050 | 0.83 | 027224
o
& ltem cost (TL | 55796 0.02478| 0.03708 | 0.04476| 0.04799| 0.04967
/product)
Unit raw
Raw Polyamide| PA6 material
material = | ABS | PC 46 | GFR20 | MS 70 cost (TL)
Weightof | 51 57 | 566 018 | 1079 | 3.89
w grams
g Price (TLkg) | 1.79 | 3.2 26 28 | 1050 0.19642
o
& Item cost (TL | 55579 0.03224| 0.00083 | 0.05378 0.04085
/product)

APPLICATION OF DIFFERENT MANUFACTURING

STRATEGIES FOR THE CASE STUDY

Companies can apply different strategies when pirggaheir production
plans. While applying these strategies, most ingmartonsidering factor is
profit. Companies target maximum earnings and prefiile determining
their product mix. In the case study, five diffdrestrategies were
investigated. These five strategies are sequeraetl explained as
following.

10
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Strategy 1. Market based strategy-Produce the higls¢ demanded
product primarily.

In this strategy, manufacturing priority is givea the most demanded
product. Company produces three different produeteguct Z, Product F
and Product T. Among these products, Product thasmost demanded
product with 2400 units demand per day as presentélchble 4. In this

situation all demand of Product F is produced. fest of time is used to
manufacture Product T which has second highest dgém&2200. In this

time, daily production capacity of Process Assemide 28800 sec

(60x60x8). Required capacity to produce 2400 upitd is 14532 sec
(2400x5.98). Rest of the capacity to produce T4i4B sec (28800-14532).
Production quantity of T is 1511 (14448/9.56). Tatales is calculated as
9926.1 TL (5894.1 + 4032.0) and, total raw mateci@dt is calculated as
882.8 TL (Turkish Lira) (411.4 + 471.4), net incoived043.3 TL (9926.1 -

882.8). Net profit is calculated as -1525.8 TL (3@4- 10570). Firm loses
money.

Strategy 2. Produce the highest priced product prirarily

This strategy is used by salesman while marketirglycts. The highest
priced product is produced primarily. Product T bHas highest sales price
(3.9 TL). Therefore Product T is produced firsthl demand of Product T
is produced, and then respectively, Product Z sdles price of 3.78TL,
Product F with sales price of 1.68 are producegdrasented in Table 4. In
this time, daily production capacity of assembl®cpess is 28800 sec
(60x60x8). Required capacity to produce 2200 uditss 21032 sec
(2200x9.56). In rest of the capacity to producesZ/v68 sec (28800 -
21032). Production quantity of Z is 848 (7768 /®.1Total sales are
calculated as 11785.6 TL and, total raw material ¢® calculated as 824.8
TL (225.9+598.9). Income is calculated as 1096018 Wet profit is
calculated as 390.8 TL (10960.8-10570.0).

11
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Table 4:Strategies for all products

STRATEGY 1 STRATECY 2
Products Product Prodoct Produoct Total Product Product Product Product
z T F z T F Total z
Dlemand 1800 2200 2400 1800 2200 2400 1800
Unit 8alas prica({TL) 378 19 1.68 378 19 1.68 378
Unit Matarial cost{TL) 0.26636 027224 0.19642 026636 0.27224 0.19642 0.26636
Unit production time{sac) in 0.16 0.56 5.08 0.16 9.56 5.98 9.16
Unit eross profit 3.514
Manufacturing priosity 3 2 1 2 1 3 2
Production quantity 0 1511 2400 248 2200 0 B48
Total production tima(zac) 0 14448 14352  2BE0O 7768 21032 ] p] TT6E
Salas (TL) 0 3Bo41 40320 99261 12056 B3RO 0 117856 3205.6
Faw matarial 0 4114 4714 (8B82.8) 2259 3989 0 (824.8) 2259
Incoma{TL) 0 354826 33616 904313 9797 TRl 0 109608
Crperating axpansas(TL) (105700 (10570.0)
Net profit(TL) -1525.8 320.8
STRATEGY 4 STRATEGY £
Product Prodoct Produoct Product Product Produoct
Zz T F Total Z T F Total
Diemand 1800 2200 2400 1800 2200 2400
Unit 3ales price{TL) 3.78 39 1.68 378 39 1.68
Unit Matarial cost{TL) 026636 027224 019642 026636 027224 0.19642
Unit production time{sac) 9.16 9.56 5.98 9.16 9.56 5.98
Throughput 3514 31628 1484
Throughput per unittima in 0384 0379 0.248
Manufacturing priosity 1 1 1 1 2 3
Production quantity 1166 1166 1166 1800 1288 0
Total Production Tirne (s2c) | 106805 111468 69726  2ERB00 16488 12312 0 2EBOO
Salas({TL) 44074 43474 19389 109137 6804.0 50227 0.0 118267
Faw matarial 3106 3174 22940 B37.0 4794 330 0.0 (83010
Incoms{TL) 40969 42209 17303 100367 63246 46711 0.0 109966
Crperating (103700 (10370.00
Net profit(TL) -513.3 416.6

12
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Strategy 3. Primarily produce product with the highest unit gross
profit.

In this approach, raw material costs are considedatt gross profits of
each product are calculating by using equation 6.

Unit Gross Profit = Unit Sales Price - Unit matelieost (6)

Three products are sorted according to unit goosst values. As regard
to this strategy, product with the highest unit sgrgorofit is produced
primarily. Product T is produced primarily becaa$e¢hat it has the highest
unit gross profit of 3.62 as shown in Table 8. thrsall demand of Product
T is produced, then, respectively, demand of Prodweith unit gross profit
of 3.51, and demand of Product F with unit grosdipof 1.48. Results are
same with Strategy 2 as presented in Table 4. N#it ps calculated as
390.8 TL.

Strategy 4. Produce equal quantity from each produc

In this approach, there is an assumption that bathproduction is made
and accordingly each product is produced equal tgyass presented in
Table 4. Any sequencing is not important. Accordimglaily capacity, 1166
(28800/ (9.16+9.56+5.98)) units from each produd produced. Total
sales are calculated as 10913.7 TL. Total raw nadteost is calculated as
856.5 TL. Net income is calculated as 10056.7 Tet profit is calculated
as -513.3 TL. Firm loses money.

Strategy 5.Prioritize products according to TOC appoach and then
produce.

In this strategy, TOC approach is used. Unit thhgug per unit time in
CCR for each product is calculated by using equatiand equation 8 .

Unit Throughput = Unit sales price — Unit materiabst (7)
Unit Throughput

Unit throughput _ anp (8)

per unit time in ~

CCF Processing time in constraint

13
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Then products are sorted according to throughputupé time. Then
Product Z with the highest throughput value (0.384produced primarily
(Product Z), Respectively Product T (0.379), anadct F (0.248)Product
Z is produced 1800 units. In this time, daily protilon capacity of assemble
process is 28800 sec (60x60x8). Required capaxipydduce 1800 units Z
is 16488 sec (1800x9.16). Rest of the capacityrtmlyce T is 12312 sec
(28800-16488). Production quantity of T is 1288313/9.56). Total sales is
11826.7 TL, total raw material cost is 830.1TL. Ngedfit is calculated as
426.6 TL.

Results of five strategies are summarized in Tabkes seen Table 5, the
best strategy is Strategy 5, TOC approach. Accgrdm these results,
Application of the TOC approach provides the higlpsfit value of 426.6
TL when it compared with other strategies. Compahguld manufacture
1800 units of Z, 1288 units of T because this mevmles maximum
throughput.

Table 5: Strategies and provided results

z T F Net Profit
Strategy Sequencing (units)  (units)  (units) (TL)
Strategyl | F(2400),T(2200), Z(1800) - 1511 2400 -1525.8
Strategy 2| T(3.90), Z(3.78), F(1.68) 848 2200 - 390.8
Strategy3 | T(3.62), Z(3.51), F(1.48) 848 2200 - 390.8
Strategy 4| - 1166 1166 11666 -513.3
Strategy 5| Z (0.384), T (0.379), F (0.248) | 1800 1288 - 426.6

RESULTS AND DISCUSSION

This study evaluates difference between strategyenrproduct mix
decisions based on TOC cost approach, and traditmost approach. This
study is performed in a manufacturing company. Tampany produces
three types of keys. In this study “assemble” psscdetermines system’s
output, and it is system constraint. So systemopednce is related to
“assemble” process. Firm developed five differetnategies; Strategy 1
(Market based strategy-Produce the highest demapatiict primarily);
Strategy 2 (Produce the highest priced product gmily); Strategy 3

14
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(Primarily produce product with the highest unibgg profit); Strategy 4
(Produce equal gquantity from each product), anat&jy 5 (Prioritize
products according to TOC approach and then prgdudeve different
strategies were analyzed according to revenue sogs gorofit. A summary
of evaluation results of five strategies presentedable 11. A review of
this table leads to following conclusion. According Strategy 1,
manufacturing priority should be given to the mdstmanded product. In
this strategy all demand which belongs to Produe produced. It is the
worst strategy for profit and revenue amongst offtixtegies. Strategy 2 is
mostly used by salesman, in this strategy produttt thie highest price is
produced first. Strategy 2 doesn’'t consider costofaand capacity factor.
Strategy 3 considers raw material costs. Strategiy&s importance to unit
gross profit and the product with the highest gndss profit is produced
first. For both of Strategy 2 and Strategy 3, Pobdduis produced at first.
These two strategies determine production rankrotiycts in the same
sequence. Strategy 4 insists on balanced produyciot each product is
produced equal quantity. If firm gives importanogptoduct variety, it may
choose this strategy. But Strategy 4 is not endoglperformance targets
such as higher profit and revenue,

Strategy 5 uses TOC approach. According to TOC, dbmestraint's
capacity determines system performance. Revenudethaoughput per unit
time for each product is calculated. As a restlg the best strategy in other
strategies. Obtained results from our study sugpbg TOC theory.

In this study, with only three products, the altgive product mix
decisions are very limited and the impact of thesti@int’s limited capacity
on alternatives can easily defined. Approach usedhis study is very
practical when number of different products is lowhen number of
different products is much larger, definition ofetltonstraint is more
difficult.

From this research, we can see how TOC based appran affect
product mix decisions. Decisions based on TOC ambroproduces
significant effects of firm’'s financial performanaghen compared with
decisions using traditional cost approaches.

TOC contains a new set of performance measureseTimeasures link
together strategic objectives and operational déiped. This paper uses the
set of performance measures (throughput, inverdadyoperating expense)
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defined by Golddratt. Thus this paper provides supgor that these
measures provide a direct link between local prodaoaapabilities of the
constraints and the organizational performance.
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