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1. Introduction

The theory of constraints (TOC) is a management tool, which considers any manageable system as
being limited in reaching more of its objectives by some constraints. According to TOC, there is always,
at least, one single constraint, and TOC implements a concentrating process to detect the constraint and
restructure the remaining of the organization around it. This paper presents an overview on different
perspectives of TOC and its implementation in various industries such as product mix, scheduling,
banking industry, etc.

2. The Theory of Constraint

Over the last two decades, several studies have been published on the contribution of the Theory of
Constraints (TOC) and Throughput Accounting to product mix decisions (Fawcett & Pearson, 1991;
Blackstone, 2001; Cox III & Schleier, 2010; Tulasi et al., 2012). The quality of the TOC-based method
to build good or even optimal solutions can be evaluated with various results, specifically when
compared with other product mix decision tools (Stein, 1997). Jones and Dugdale (1998) compared
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TOC with other management ‘philosophies’, and evaluated the treatment of measurement, behavior
and objectives in enterprises. They also evaluated TOC's prospects of delivering the transformation in
UK manufacturing which it promises. Souren et al. (2005) described that if more than one binding
multi-product constraint happens, optimal product mix decisions can be extracted only in special cases.

According to Lee and Plenert (1993), TOC is a production control methodology, which maximizes
profit in a factory by concentrating on bottlenecks. The process implemented by TOC determines the
product mix in order to determine product mix. Activity-based costing (ABC) (Cooper & Slagmulder,
1999; Schniederjans & Garvin, 1997) and the TOC methods have created a significant literature, which
reflects the relative importance of these topics. These two methods seem to represent conflicting
viewpoints of product expense. Rather than attempting to resolve the question of who is right, each
method is investigated in terms of its implicit assumptions about time horizons (Fritzsch, 2011). Nave
(2002) explained different criteria for choosing TOC method compared with other methods such as Six
Sigma and Lean thinking (Moore & Scheinkopf, 1998). Table 1 presents the preliminary objectives of
each method.

Table 1
The focus of various methods for improvement (Nave, 2002)
Program Six Sigma (Ehie & Sheu, 2005)  Lean thinking (Bhimani, 2002) Theory of constraints
Theory Reduce variation Remove waste Manage constraints
1. Define 1. Identify value 1. Identify constraint
2. Measure 2. Identify value stream 2. Exploit constraint
Applications 3. Analyse 3. Flow 3. Subordinate progress
guidelines 4. Improve 4. Pull 4. Evaluate constraint
5. Control 5. Perfection 5. Repeat cycle
Focus Problem focused Flow focused Systems constraints

According to Nave (2002), TOC concentrates on system improvement. A system can be described as a
series of inter-dependent processes where the performance of the entire chain depends on the strength
of the weakest link. In all manufacturing processes, TOC focuses on the process that reduces the speed
of product through the system. TOC includes five steps:

1. Identify the constraint,

2. Exploit the constraint,

3. Subordinate other processes to the constraint,
4. Elevate the constraint,

5. Repeat the cycle.

Identify: The constraint is discovered through different methods. The volume of work in queue next of
a process operation is a primary indicator. Another instance is where goods are processed in batches.

Exploit: When the constraint is determined, the process can be improved or supported to reach its entire
capacity without major cost changes, which means the constraint is exploited. Subordinate. Once the
constraining process is operating at its maximum capacity, the speeds of other processes are functions
of the speed or capacity of the constraint. Some processes may influence individual productivity for the
advantage of the entire system. Subordinate processes can be determined in advance of the constraint
through the value stream.

Elevate: Once the output of the overall system is not desirable, more improvement is needed. The firm
may require some more changes to the constraint, which could be involved in capital improvement,
reorganization or other major costs of time or money.



M. Orouji / Accounting 2 (2016) 47

Repeat: Once the first constraint is split, another component of the system or process chain represents
the new constraint and the cycle of improvement is repeated. The performance of the whole system is
re-evaluated by looking for the new constraint process, exploiting the process, subordinating and
making new assessment. By concentrating on constraints, this method generates positive impacts on
the flow time of the production through the system. Reduction of waste in the constraint obviously
increase throughput. When the constraint is upgraded, variation is changed, and quality is getting better.
Constraint concentration does not need intimate knowledge of data analysis.

TOC methodology is based on different assumptions as follows,

* The firm places a value on the speed at which its product or service travels through the system.
* Current processes are necessary to generate the desired output.

* The product or service design is assumed to be stable. Value added employees do not require to have
an in-depth knowledge of this improvement methodology. Recommendations made by the workers are
not considered necessary for successful use of the TOC. Firms with hierarchical structure and
centralized knowledge value this technique (Smith, 1999).

Activity-based costing (ABC) and the theory of constraints (TOC) are alternative paradigms for
modeling an organization’s production structure. Kee (1995) explained how different perspectives of
the TOC could be integrated with ABC. The results gave some insight about the interaction between
the expense, physical equipment, and capacity of production activities. The model helped to determine
an optimal production mix based on simultaneous assessment of ABC data and physical attributes of
the production process. The work also gave insight to determine a bottleneck activity that constrains
the company’s production opportunities and could possibly lead to excess resources in the company's
other production activities. Patterson, M. C. (1992) explained how two different methods of activity-
based costing (1995) and theory of constraints (TOC) (Goldratt, 1990; Dettmer, 1997; Rahman, 1998;
Watson et al., 2007) may solve a product-mixed problem and described that the results of their analysis
may be implemented in the field of manufacturing as well as management accounting.

TOC is a multi-faceted systems techniques developed to help people and organizations think about
their issues, develop alternative solutions and implement them successfully. Mabin and Balderstone
(2003) developed a literature-based research project investigating the results of TOC implementation
reported in the literature, which covers over 80 successful TOC applications, based on available
quantitative data. They explained that substantial improvements in both operational and financial
performance could be possible as a result of TOC implementation. In spite of extensive studies, the
detected no evidence of failures. While reports were primarily from manufacturing organizations, the
results could be generalizable to other kinds of firms, specifically to their operational perspectives
(Dettmer, 1995; Zimmerman & Yahya-Zadeh, 2011). Wei et al. (2002) compared the advantages and
disadvantages of traditional project management and TOC project management and offered an
enhanced TOC method for scheduling the project under resource constraint.

Coman and Ronen (2000) offered an analysis of the outsourcing problem by formulating the
outsourcing problem as a Linear-Programming (LP) problem and determined an analytical solution.
They offered an example investigating three decision models: standard cost accounting, standard TOC
and their own solution. Their proposed model helped managers determine which products to produce
and which one has to be outsourced. Fredendall and Lea (1997) proposed a revised TOC product mix
heuristic to determine the optimal product mix under conditions where the traditional TOC heuristic
fails. Lockamy III and Spencer (1998) examined the application of a TOC-based performance
measurement system in an operating environment. Aryanezhad and Komijan (2004) explained the
inefficiency of the traditional TOC in dealing with the multiple bottleneck problem and discussed the
disadvantages and provided an improved algorithm.
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Lea and Min (2003) investigated the effect of various management accounting systems, manufacturing
control systems and time horizon on manufacturing performance in an enterprise resource planning
integrated environment. These systems incorporated traditional costing (Louderback & Patterson,
1996), ACB and TOC accounting. Through a series of simulation experiments, they reported that ABC
could enhance higher short- and long-term profit, better customer service and lower work-in-process
inventory than traditional costing. On the other hand, throughput accounting in situations where
organizations maintained high overhead expenses and relatively low labour and material costs, while
carrying ending inventories because of demand uncertainty. In their survey, traditional costing
performed better than throughput accounting by exploiting the real-time information sharing abilities
of an enterprise resource planning system. Just-In-Time (JIT) manufacturing outperformed TOC in
terms of short- and long-term profitability, customer service, and work-in-process inventory.

Watson and Patti (2008) studied the effect of buffering under JIT and TOC to determine whether or not
a difference in performance exists in systems encountered with unplanned machine downtime.
Comparisons were accomplished based on results achieved from simulation of a five-station cell
utilized in computer substrate manufacturing. They reported that the TOC technique, drum—buffer—
rope (DBR), could achieve relatively higher levels of performance as measured by total output and lead
time while reducing inventory needs relative to the examined JIT technique, Kanban. They also
recommended that DBR systems were more robust than JIT systems because they were able to keep
higher levels of system performance across a different inventory levels.

Gupta and Boyd (2008) described that TOC could serve as a general theory in operations management.
They first studied linkages between TOC and the core concepts/components of operations management
(OM) and demonstrated how OM concepts could be integrated with TOC based on some evidences
from the published TOC literature. Spencer and Cox (1995) and Spencer (1994) discussed optimum
production technology and the theory of constraints. Mabin et al. (2001) re-investigated traditional
views on change management, more specifically the resistance to change, and to recommend alternative
views and a practical method for better managing change. They described TOC, which views resistance
as a necessary and positive force, and explained how it could be applied in a case study involving a
bank merger. Bramorski et al. (1996) are also others who used TOC for banking management. Siha
(1999) provided a classified model for implementing TOC to service organizations. Umble et al. (2006)
presented an empirical investigation on implementing TOC in a traditional Japanese manufacturing
environment.

Balakrishnan and Cheng (2005) provided a comprehensive insight on some methodology based on
spreadsheet LP, which provides enhanced solutions in complex environments with multiple products
and bottleneck situations based on the TOC concept. Kirche et al. (2005) presented a method for
maximizing supply chain profits with effective order management. The method was an integration of
ABC and TOC with mixed-integer modelling. Jones and Dugdale (2001) developed the concept of an
accounting regime in order to explore the nature and power of accounting in totality and to determine
its dimensions. Motwani et al. (1996) and Breen et al. (2002) used the concept of TOC in health care.
Naor et al. (2013) examined whether or not TOC satisfy the virtues of a good theory. Wahlers and Cox
(1994) investigated competitive factors and performance measurement by implementing TOC to meet
customer requirements. Boyd and Gupta (2004) suggested different hypotheses, which might be
empirically examined to build constraints management as a recognized theory in the field of operations
management.

Ioannou and Papadoyiannis (2004) presented a TOC based method for effective enterprise resources
planning (ERP) implementations. They described the reasoning behind long implementation times and
organizational issues that tantalize the deployment of ERP systems. The study concentrated on two
perspectives of most implementation projects that create the majority of technical and functional
problems and constitute the projects’ bottleneck. The study proposed the classification of functional
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necessities into business critical and legally necessary, and discussed the distribution of code
development for system not fully supported processes among these two classes. They applied TOC and
proposed a coherent methodology for handling bottlenecks and efficiently planning the code
development effort. In addition, they derived trade-offs between successful and on-time ERP
implementations with managerial enforcement of best practices fully functional within major ERP
systems. Fenbert and Fleener (2002) implemented TOC multi-project management in a research
organization. The idea of TOC has been extended to problems with uncertainty. Bhattacharya et al.
(2008), for instance, developed TOC method when all parameters were involved with uncertainty. One
of the issues involved in production planning is to decide which product has to be outsourced. Hilmola
(2001) presented a simple method for outsourcing low value added products. Raimona Zadry and Mohd
Yusof (2006) presented a survey on the implementation of total quality management and TOC
implementation in Malaysian automotive suppliers.

3. Conclusion

This brief survey has indicated that TOC has been capable of improvement in many industries such as
product mix, accounting, banking, etc. The idea of TOC is based on detecting a critical bottleneck and
attempting to remove the bottleneck in an attempt to upgrade the system to a new level. The present
survey has indicated that TOC has had good potential to help managers improve productivity of
different organizations. Table 2 shows different implementation of TOC.

Table 2
TOC implementation in various research areas
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2003; Patterson, 1992; Souren et al., 2005; Umble et al., 2006
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Bhimani et al., 2002; Cooper & Slagmulder, 1999; Fritzsch, 2011; v
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& Garvin, 1997; Spencer, 1994; Watson & Patti, 2008; Zimmerman &
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