Abstract

According to the new advances in the form of new firms, including JIT and Agile, further
advances in technologies, computer programs, and the systems of official accounting all become ne-
cessary to be modified. Also, the considerations of -costing systems, in addition to the new
movements towards the concern of the customer, should come first as a result of the new movements
towards the customer profit analysis. In a JIT supply chain, suppliers are responsible for informing
their customers of their products. Within the context of the current research, it was suggested to use
the systems of Back-flush costing as well as throughput accounting systems to simplify the applica-
tion of just-in time systems and agile systems to satisfy the requirements of achieving the policy of
continuous improvement. Furthermore, the continuous debate between the different parties of the

game supposed here will be realized and considered.

Keywords:Back-flush Costing; Throughput Accounting; Continuous Improvement;JIT; Agile
System; Intelligence Supply Chain; Immediate Production.
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orders(Dyckman et al.,1994) (Chhikara and Gahlyn, 2013).Agile supply chains focus on uncertain
customer demand and other endogenous factors (Rosa & Lace 2018; Sharma et al 2020).

The just-in-time production system seeks, by following the policies to reduce spoilage, to re-
duce the volume of direct labor, and also by using computer-supported digital control machines.
Customer knowledge as an intelligent supply chain has led to better values and sustainable levels of
success (Nigri &Baldo, 2018). JIThas a positive effect on most dimensions of performance in terms
of reduced costs, lowered inventory, shortened cycle time, quick delivery, and flexible quantity
(Mackelprang and Naire, 2010; Nestra et al., 1996). In JIT practices, the scheduling of production
and delivery is synchronized and accessible for the supply chain (Lee et al., 2000; Mas'udin and
Kamara, 2018). Olivera and Handfield (2019) have observed that supply chain benefits can be
reaped through building real-time supply chain capabilities, (Elgibaly, 1997) (Kinlaw, 1992). Consi-
dering continuous improvement is the most recent influencer in cost systems, it may have become
the most important endogenous factor affecting the firm's cost model and its performance function
after it was in the past an exogenous factor (Chhikara, N. andGahlyan, A. 2017). Companies should

ing that even the smallest idea has the potential to yield significant outcomes (Jarial, 2012).Hence,

the efficient implementation of Kaizen emphasizes the importanceofadequate employee training.
Kaizen becomes attractive because it enables companies to maximize their human productivity po-
tential and enjoy numerous benefits (Vent et al., 2016). In order to ensure continuous improvement,

the organization should review and analyze its sustainability goals regularly (Medne and Lapi-

na, 2019). The objective of this research is to develop a cost system tailored for just-in-time and




(Mbaya, 2000)! The research also aims to complete the analysis in order to show the impact of using

the accounting approach on the immediate flow of production (i.e., throughput accounting).

SYSTER ACCORding o aCHiVities inhoseprojecis (DavAIENIo8o)| Accordingly, the research aims to try

to work with and employ the various previous methods of cost reduction in order to achieve the phi-
losophy of just in time as well as the agile systems, which aim to reduce cost and achieve continuous
improvement considerations that emphasize the importance of reducing cost continuously in support

of consumer loyalty policies (Medni and Lapina, 2019).

Plausibility and Limitations of the Research

Method

Research Plan
This research into the following sections: The first section deals with an analytical study of

the most important elements of the performance of JIT/Agile systems. The second section deals with
the use of the Back-flush costing system to meet the elements of performance in JIT production
firms. The third section deals with the study of the use of the throughputaccounting, to develop the
application of the back flush costing system. The fourth section deals with the design and develop-
ment of the proposed model for the integration events between the Back-flush costing system and



the throughput accounting system. The fifth section deals with the most important findings and rec-

ommendations of the research.

Based on the foregoing, the loss is represented in many places. It includes various production
activities that do not add value;also, the occurrence of damage or defects in production sometimes
requires a restart of products to rework. In other words, the main objective of the agile system is to
try to predict changes in the endogenous variables affecting the production process in states of un-
certainty (Lyu et al., 2020).

Zhai (2018) and (2016) studied coordination schemes to solve buffer space hedging and lead-time
hedging issues in prefabricated construction supply chain management with game theory models.

Reducing the inventory of merchandise and raw materials until they reach zero stock. It
should be noted here that a set of sub-goals stem from the previous point, the most impor-
tant of which are:

=

Work on the supply in a timely manner, which requires Suppliers to be partners to producers.

N

Reducing the cost of handling raw materials and finished goods.

w,

Reducing the time lost in producing products that may be difficult to dispose of after, and limit-
ing the start of production to what is received by orders from customers

&

Reducing the start-up time so as to result in a speedy start of implementation production orders
and the ability to fulfill those orders in a timely manner.

Job diversity for workers and multitasking, results in the following sub-benefits:



1. Workers do not feel repetition in the work they perform and get rid of the phenomenon of bore-

dom and routine performance.

N

No choking points bottleneck due to a lack of abundance of a particular specialty of workers.

L

Linking one worker to several jobs will result in continuous encouragement to reduce the cost.

Total quality control: In light of the JIT/agile systems, both damaged and defective pro-
duction and those that need to be restarted are considered among the things that are in-
tended to be disposed of.

& Preventive maintenance:

-The internal organization of the factory:

Operational control standards: Considered several performance evaluation criteria that

were appropriate to be used in traditional projects, such as standards of workers' efficien-
y.

(@]

From all of the above, the development of standards has tended to adopt operational standards

that take into account many considerations, including Kaplan’s et al.'s views (1998) and (1992).

e Pull System:
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Accordingly, it is clear that the application of the immediate production system has resulted
in a focus on determining the stages of production flow and production quality problems, which mo-
tivates the administration to quickly treat and solve previous problems, by developing the production
flow and reducing the number of times of handling raw materials and products, and making inte-

grated centers adjacent or shifting to what was previously called the integrated cell system{Fansen

Following the JIT production system in modern projects has resulted in a number of ef-
fects, which the researcher can summarize in the following points:
e Reducing the number of production elements of a product.
e Work to follow the direct download method.

e Low importance of analysis of deviations from cost standards.



Ciated with them and any damages tothe received raw materialsiGunasekaranand Yusuf (2002) indi-

cated that researchers view the agile production paradigm as the post-mass production concept that
focuses on meeting global competition by quickly responding to the dynamic demands of the cus-

tomers.

2- Using the Back-flush costing system to meet the requirements of just-in-

time, agile firms

It has been observed that the control method stemming from traditional costing systems is
not suitable to a large extent for application in JIT/agile production (Harris, 1990), ( Epureanu et
al,2021), and it is considered the best example of the above, that the analysis of efficiency deviations
in the standard costing system, in light of traditional establishments, has encouraged to increase the
volume of production, which is against a lack of acceptance under JIT production firms (Thilak et
al., 2015). Agility was the emerging and gradually dominant concept introduced to explain these
firms’ strategies for thriving in uncertain environments and responding to change (Swafford et al.,
2006). Although there are several definitions of agile production, some authors, like Gunasekara-
nand Yusuf (2002), indicated that researchers view the agile production paradigm as a post-mass
production concept that focuses on meeting global the dynamic demands of customers.

From the above, we note that until now, in light of the considerations and requirements of
JIT production facilities have not been able to formulate an integrated cost model but only some
proposals to simplify performance and evaluate operating results. In the next part we will discuss the
validity of the Back-flush costing system for application in JIT production facilities and thus try to

reach the most important assumptions, principles, and steps necessary.




tory (if'any) is determined. Demirkesen and Bayhan (2019) among others, have pointed to the effec-
tive role played by the Back-flush costing determination system as an accounting method that suits

the nature of JIT production firms, which helps to reduce the accounting procedures for accounting
registration, which saves both the time and the cost associated with accounting rules.

In addition to this, the JIT production system has resulted in the changing of many cost ele-
ments into direct cost elements. Horngren et al. (1996), for example, indicated that, reverse-flow
costing system (Back-flush) focuses initially on the project outputs and then follows the backwards
method in determining the cost of the goods ready for sale, assuming the absence of commodity

stock or raw material stock, which contradicts the traditional method of cost accounting(Cimorelli,

volume of orders is typically'smallin Size bt NUMEroUs i quantity! The matter that leads to the ap-

plication and use of cost standards, whether for materials or for transfer costs, is an obstacle to the
speedy provision of cost data and the application of accounting procedures. This encouraged the
need to shorten the procedures. As some have pointed out, instead of setting cost criteria to complete
the control process,it has become more focused on setting a target cost. From the beginningdesign
and production are carried out in light of it,which ultimately results in a cost reduction and a shorten-
ing of the procedures and steps necessary for the control process.On the other hand, the process of

attention to identifying and analyzing deviations has shifted (Hansen et al., 1997).

lenges in tracking cost elements and allocating indirect costs during production.Horngren et al.

(1996) have pointed out that:
""Back-flushing means looking at the product’s bill of materials and reducing inventory
records"".

In this regard, we are interested in discussing the claim of energy disruption and the occur-
rence of many elements of indirect expenditure in exchange for the actual inventory of final produc-
tion units, until the accounting cycle begins (Luyu et al, 2020), the progress that occurred in the con-
trol methods by introducing digital control machines, which are related to controlling the quality of
products, judging their suitability to the desires of customers, and at the same time automatically
counting the actual sound production , without any additional cost or effort, can refute the previous
claim resisting the application of the reverse flow costing method in the accounting recording.



_. However, to respond to that, it is necessary to point out the big difference be-
tween the two inputs, which is the difference between the time of the end of production and the time

of the end of the accounting period. Production in JIT firms is characterized by its short period and

flexibility, which may take very short periods, which refutes the previous criticism

Above all, the approach targeted for its application focuses on an important aspect, which is
the attempt to get rid of unproductive activities that do not achieve the added values, including, as
many writers indicated, those related to the allocation of indirect costs Cooper et al. (1996), and this
is related to the multiplicity and complexity of the procedures for recording, identifying, and record-
ing deviations in the price of direct materials, as the goal is to try to reach the lowest cost that can
eventually achieve the goals of continuous development (Vento et al., 2016).

According to what the researcher previously indicated, the Back-flush costing system is
based on starting with outputs and considering that the output point is the accounting registration
point. Trigger point, and back-to-back allocate the cost between the goods ready for sale and the
stock (consisting of raw material stock and work-in-progress stock).

At the outset, we briefly refer to the form of accounting registrationswhich summarizes them
in three steps that include determining the purchase cost and recording it, proving the cost of fi-
nished production, and finally the stability of converting complete production into sold production.

o First method: It is to cancel the production in process account. But this method will not help

to shorten a lot of accounting procedures.



Second (shortened) method: It does not recognize an account for merchandise inventory or
production in process, but it is noted on this method that it is very brief and assumes sev-
eral assumptions, the most important of which are:

- Purchases are made in small quantities.

- Purchasesare made immediately before use.

- Immediate sale and delivery.

Third method: It eliminates the production-in-progress account and the finished production ac-
count. It is noted in this method that the accounting registration points are represented at the
point of purchasingraw materials, where the actual cost is used in evaluating the inputs, and at
the point of the goods’ transformation into ready-to-sale goods, where the standard cost is used
in evaluating the outputs. The constraints of proving the cost of full production and at the same
time, becoming more realistic, for fear that purchasing in relatively large quantities, may result
in high deviations in the price, and therefore resorted to the need to refer to the price deviation.

It was found by the researcher from several previous studies, Staubus (1990) andJanjie et al.
(2019), that the large number of activities will complicate the application of activity-based costing,
and the increase in activities that do not add value will complicate the achievement of the basic ob-
jective of activity-based costing, which could be avoided by reducing the volume of accounting ac-
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tivities when applying the Back-flushcosting. However, the problem of the reverse flow costing sys-
tem not indicating the development of high-cost activities and the correction of this criticism may
lead to an additional trend towards further cost reduction, which represents one of the aspects of crit-
icism of the reverse flow costing system that made the application incomplete. It needs an additional
system to complete that deficiency, which is what you see achieved when applying the activity-
based costing system, which includes an analysis of activities with a view to getting rid of those ac-
tivities that do not add value to the enterprise (Hansen et al., 1997).

It has been shown from the discussion of the activity-based costing system in many previous
places (Hicks, 1992 and Vento et al., 2016). It is considered necessary and important to achieve ac-

curacy in measuring the cost of various activities and thus accurately determining the cost of produc-

tion in the end, which can often avoid activities that do not achieve value.

From all of the above, it is clear that there is some conflict between the application of the ac-
tivity-based costing system, which results in a high cost of measurement, and the philosophy of im-
mediate production projects, which are based on cost reduction in various ways and means, which
encouraged Japanese companies not to expand the application of the cost system. Depending on the
activities, restrict its used (Calvasina, 1989) and shift to an interest in applying the reverse flow cost-

ing system and surplus accounting, all with the aim of achieving cost reduction (Vesna-Janji, 2019).

""Some sectors of the accounting world would want to set throughput accounting (TA)
against activity-based costing (ABC).... That's a whole lot of junk because you need to add infor-
mation, and they're both adding something. [ABC] doesn’t tell you anything about how the busi-

ness can make money; it doesn’t tell you how many [products] they can make or how fast. But

[TA] will never tell you the right price to go to the market for a product.”

The accounting system is designed for the JIT/agile of production throughput accounting in a
way that works to provide cost data ,about those establishments that are characterized by dollars in
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purchasing and production synchronous firms. At the same time, the accounting system for JIT/agile
production has shortened many of the constraints of cost recording, such as the constraints of allo-
cating additional cost to products, which were common in the traditional costing system(Inman et
al., 2011).

tems'Supported: by compufer=assisted produiction techologyi The expansion systems in production

technology aim at dividing resources into controlled (scarce) and uncontrolled resources in order to
support and develop the exploitation of these controlling resources in order to reduce the total cost of
the project. In addition to the foregoing, these systems aim to work on increasing the surplus result-
ing from the firm by focusing on controlling resources and increasing the degree of their exploita-
tion, and finally working to reduce the total operating cost of the firm on the basis of extracting a
rate of surplus at the level of each of the controlling resources, which is the matter. This has con-
firmed and indicated the importance of using the throughput accounting system for JIT/agile produc-
tion as a complement to the efforts to reduce costs in immediate production firms.

The accounting system for the immediate flow of production is considered a short-term cost
system, which simplifies the procedures for determining the cost, helps to develop the exploitation
of scarce resources, and is easy to apply. This system is divided into three cost measurement

processes, which can be summarized as follows: Dyckman et al. (1994):

o Surplus rate: It refers to the rate at which the system achieves surplus funds resulting from
sales operations, compared to a specific denominator used in determining it, such as the
hours of operation of certain machines or the size of a certain investment.

e Inventory cost: It refers to the amounts that have been invested in the stock as a result of
purchasing products or raw materials for the purpose of reselling or manufacturing them.

e Operating costs: This is represented by the sufficient costs required to convert the raw ma-
terial into a finished product.

12



of activity-based costing, either in full or in part.In this context, Davale (1989) pointed out the im-

portance of reaching a surplus rate that is used in evaluating performance at the firm level and at the
level of the different performance departments.

Surplus Rate =Surplus

Production in process value + Total other costs (at the level of the project or department)

It has been suggested to develop the return of the previous surplus rates at the level of the
different performance departments and at the level of the different performance-based individuals,
and here many developments appeared. A distinction has been made between two categories of per-
formers. The first category is those who work on machines or resources that represent choke points,
and these surplus measures are designed for them on the basis of working to reduce or eliminate the
cost of production in operation as well as other cost elements, which is the matter,which in turn en-
courages and gives the surplus rate a more vital role in terms of its importance in providing different
data on the project costs in the form that suits the implementation of the goal of cost reduction and
even indicates the relative development that can be made in the process of cost reduction as a result
of each sub-activity separately.

According to the foregoing, the system of accounting for the JIT flow of production in the
short term indicates that the direct materials component is the only variable cost component, while
the rest of the cost components are fixed cost components (Garaison et al., 1994). To clarify this, in
order to show the impact of the throughput accounting approach on the immediate flow of produc-
tion in the evaluation and development of performance, it is noted that the surplus is a function
consisting of four sub-variables, including (Tanaka et al., 1996, Kinlaw,1992):

i. Sale price.
ii. Raw material purchase price.

13



iii. Raw material utilization rate.

iv. The amount of surplus generated.

The inclusion of the surplus as a dependent variable and an independent variable in the same
function is of particular importance when taking into account the cumulative effects of the surplus
from previous years on the surplus number for this year, which strengthens the use of the function in
the various stages of accounting forecasting and avoids many statistical problems that face estimat-
ing parameters (values) for this function.

In order to expand the use of the concept of throughput accounting in order to expand sales
and to rationalize the use of direct materials, which ultimately helps in the expansion of production,
to the extent that does not result in the presence of a large stockpile, keeping pace with the goals of
immediate production projects, it is necessary to start reviewing the factors that represent some con-
straints on the surplus, which can be summarized in the following (Ehrhardt 1997):

I. Uncompetitive selling prices.

ii. The need to distribute goods to specific consumers at a specific time.
iii. There is a scarcity of high-quality goods.
iv. Supplier delays in delivering raw materials and irregular supply
v. There is a shortage of productive resources for the project.

Variable cost value
Direct cost

NN\

Stre
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Figure (2) Maximizing the Profitability of Production (The Surplus Production)

In order to resolve more controversy in this part, we can, after the previous presentation, con-
firm that there are many aspects of integration between the Back-flush costing system and the sur-

plus flow accounting system.

4- The proposed model for rooting the integration between the two costing sys-
tems (Back-flush and the Throughput accounting system)for JIT/Agile produc-
tion:

It is noticed from the analytical study that it was carried out with the aim of rooting for both
of the previous developers, the existence of complementarity between them in each of the proce-
dures, and the goal and concept of each of them.

In terms of procedures, the procedures of each of the previous two systems (i.e., the Back-
flush costing and the throughput accounting) are almost integrated with each other and similar at the
same time. The procedures of each of them aim to simplify the process of recording cost elements
and not follow complex registration stages, which impede the achievement of the goal of JIT/agile
production firms, and to provide cost information as quickly as possible.

In the meantime, it has been noticed that high-automated firms require the application of the
above-mentioned suggestions and are including both the features of the JIT and agile systems from
one side and the resilient systems from the other. The new features here in our suggested model
are:

1. We assumed that our model was applied in a state of uncertainty.
2. The comprehensive feature of our model is that it includes the effects of the endogenous va-
riables, measured through the application of the JIT/agile systems, and also the effects of the

exogenous variables, measured through the application of the resilient systems.
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The formation of this model should try to present and affect the results of the measurement and
the intersection features of both systems, a matter that will ensure the accuracy of our model's results
and the high rate of goodness of fit of this model.

1. Measuring the exogenous variables facing the new automated firm will support the applica-

tion of the new intelligent green supply chain between the different production firms.

2. The concept of the green supply chain claimed by Hariyani et al. (2022) was considered here
with more focus on the environmental variables in an uncertain state of the art, depending
upon the intensive usage of resilient systems.

3. The current used new model has pointed to more additional advantages, as it can without any
doubt pick up the intangible effects resulting from the existence of some differences between
different parties of the game, either in terms of different systems used or different accounting

approaches applied, or finally, the different partners of the intelligent supply chain supposed .

In terms of the concept, both the Back-flush costing system and the throughput accounting
system, or what | called super-variable costing (Balakrishman, 1991), both seek to not recognize the
existence of commodity stocks and also to try to simplify the accounting performance as one of the
activities that do not add productive value to the JIT/agile production firms. In this regard, the sys-
tem of accounting for the throughput is complementary to the system for determining the cost of the
Back-flush. Back flush costing represents one of the aspects of interest in the accounting system for
the immediate flow of production. This stems from the fact that the latter system gives special atten-
tion to calculating an average of the accounting surplus at the level of each of the controlling re-
sources, and accordingly, it can be referred to the development in the time of delivery and in the

number of times the materials are handled.

plementation, particularly the exorbitant costs associated with it and the limited returns obtained. All

of the foregoing has been formulated in an integrated form, which helps the JIT/agile production
firms obtain the expected output from each of the previous systems in a way that supports their

orientation towards reducing costs and achieving considerations of continuous improvement(Mistry,

[Eny
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As we have already mentioned, the results of the Back-flush costing system, although they
provide quick cost information at a low cost and help in taking many decisions, are not suitable for
the process of performance evaluation during the various project pillars or the performance evalua-
tion of the various production cells. Here came the system of accounting for the throughput account-
ing and helped to calculate the surplus rate at the level of the different production cells and at the
level of the various controlling resources, which eventually helped to solve the problem of perfor-
mance evaluation and to reach objective and appropriate methods, which prompted us to emphasize
the unity and integration of the analysis (i.e., the unity of the ultimate goal of the application).

In addition to the foregoing, the Back-flush costing system and the throughput accounting
system represent short-term costing systems that are suitable for taking appropriate decisions in
these circumstances, which indicated the importance of their integration with the activity-based cost-
ing system to complete the need for long-term decisions. MacArthur (1993), Estrin et al. (1994), al-
though both the Back-flush costing system and the throughput accounting system recognize an ap-
proach that approximates the variable costing approach, with some elements considered fixed in the
short term. However, in the long term, all cost elements are considered variables, which support the
application of the previous systems in addition to the application of the activity-based cost system on
certain activities characterized by their high cost, justifying the resulting return from the measure-
ment cost that is incurred when applying this cost system. Hence, it can be noted that the previous
application will help to switch to the application of the comprehensive download approach, which in
turn helps, in the end, to take strategic decisions for the firm and support the trend towards taking

into account the considerations of continuous improvement.

[
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Max: U=G[X - C (¥)— S (X, Y)]

Whereas G [X - C (y)] represents the net return of the firm's probability of making a certain
decision (here we can consider it as the revenue from the sale of the commodity, which takes the
form of probability in its amount and on the date of its realization as an endogenous variable among
other estimated variables), and S (X, y) represents the cost of direct materials. The cost elements
were considered the only variable, and here they take the form of a function affected by the quantity
used and the quality of the direct material as well as the level of its quality. ... etc., and with the pas-
sage of time and the high productivity of the immediate production firm, using the surplus rate mod-
el, which makes the model more inclined to represent the firm's situation in the long run instead of
the short run, we can use (ri), which gives an indication of the high productivity of the raw material
used (the only variable cost component). According to this case, the surplus maximization model

takes the following form:

Max.
2 2
L, V. SAVEIfT). 26X —c(YD-S(x1,Y)) f(xl {a, Y., r.)}
1=1 1=1
Subject to:
2
2R {Fs X, YY) fX1Ta,Y,r,)—-V(@=F
1=1
2
A Eargmax (X2 F(s (X, Y. fXjIa,Y,r) V(a)
1=1
a A
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Assuming that each of the scarce resources works for the benefit of a number of production cells
and that there are a number of alternative uses that can allow a mixture of exploitation or benefit
bundle of usage, which gives a surplus or return represented by the function (V).

There are a number of production cells that can be allied together (M) in a cooperative game,
which is at the same time a part of all the production cells of the firm (N), with the condition of
free exchange of information between the previous production cells, and the need for each cell to
know the scarce resources of each of the other cells (which represents the main features of the
intelligent supply chain).

When a negotiation takes place between two cells to achieve a mutual benefit between them, this
negotiation must result in the occurrence of a specific alliance, which takes the form {i,d}, indi-
cating that the negotiation has come to a positive conclusion.

To indicate the importance of the passage of time and the succession of periods, the parameter
(d) is used to find the present value in period 0 for future periods. From here, the surplus realized
for center (i) as a result of the alliance process with other centers, according to the cost borne by
this center, represented by the symbol rti, during the succession of periods, can be expressed by

the following relationship:

19



Whereas Mj; is the operational capability of the control elements of the production cell (i),
which represents a part of the operating capability of the firm as a whole. From here, the model has
acquired a long-term character after using the discount coefficient.

From all of the foregoing, it is noted that the return is entered or presented to each
production cell, which has an operational capacity of M in case g, and can be obtained by the

following:

Whereas U (A) is the number of elements and relationships that lie on g, as well as:

A represents the value of the assignment between the different centers of the outcome of the

negotiation.

To complement this descriptive function, this complement must be used:

Whereas:

V(M) =V (N) =V (V/M)
MZEN
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A researchhas done, (Charnes et al, 1978) by introducing a standard value of the propor-

tionality in the previous value relations, we can call it the hommollifier function as follows:

Here, the boundary of the equilibrium of utilities limits of the equilibrium for a match be-
tween different production cells grows to the value determined by our scale by overlapping the pro-
portional function in cooperative games.

In fact, the model in this formulation has achieved what has been proposed since the begin-
ning, with the existence of a desire to measure the endogenous and exogenous variables that illu-

strate the existence of agile and resilient systems in a single multi-function (closed loop) supply
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explicit, resulting from the negotiation processes between the previous production cells, indicates
more precisely the possibility of reaching a more acceptable plan to reduce the cost, the effect of
which extends to the future, which leads to the acquisition of both the Back-flush costing system and
the throughput accounting system, a feature that assists in the achievement of the goals in the long
term without limiting them to the short term.

In addition to the foregoing, adding the effect of negotiations to the function of maximizing
the realized surplus has made the model dynamic and removed it from the cycle of static that charac-
terizes traditional surplus maximization models, especially linear programming models, etc., which
gives an additional advantage to this work and is inherently suited to the environment around
JIT/agile production firms, which makes the model more feasible(Takahashi and Nakamura, 2000).

This model also refers to another more advanced dimension, which is related to the devel-

opment of performance appraisal methods in JIT/agile production firms.
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Result and Discussion

(M1, M2, M3, M4) 3840
(M1, M2, M4, M5) 3760
(M1, M3, M4, M6) 3680
(M2, M4, M5, M6) 3560
(M2, M3, M5, M6) 3320
(M3, M4, M5, M6) 2800
(M1, M2, M3, M4, M5, M6) 4000
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Based on the foregoing, the objective function has been formulated as follows:
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Mini, o

Subject to:

M1 + M2 + M3 + M4 +o >3840
M1 + M2 M4 + M5 +a >3760
M1 + M3 + M4 + Mo +a >3680
M2 + M4 + M5 + Mo +a >3560
M2 + M3 + M2 + Mo +o >3320
M3 + M4 + M5 + Mo +o >2800
I+J7 o >1800
I a >0

M1 + M2 + M3 + M4 + M5 + Mo o= 4000
The solution sequence in the previous model resulted in a satisfactory allocation of the sur-
plus among the different supply chain partners, which appears in the following proportional alloca-
tion function:V (M) = {1060, 940, 640, 560, 420, 380}
The following table summarizes the result of the negotiations that took place between the dif-
ferent parties and partners of the supply chain.

Table 1: Summarizes the result of the negotiations

Compromises | Allocated | Available Possible alliances | Excess | Competed
between cells | surplus energy demand partner

380 1060 3840 M1,M2,M3,M4 1440 M1
220 940 3760 M1, M2, M4, M5 1160 M2

180 640 3680 M1, M3, M4, M6 850 M3
150 560 3560 M2,M3,M5,M6 710 M4
120 420 3320 M3,M4,M5,M6 540 M5
100 380 2800 M3,M4,M5,M6 480 M6

The results obtained earlier were based on a hypothetical scenario to validate the
proposed model and its practical applicability. It is expected that the availability of addi-
tional data in the future will confirm the aforementioned results.

6-Summary and Conclusions

During the current work, a whole picture was drawn, including the effect of the intelligent
supply chain and how rationally directing and managing this chain could affect the whole cost man-
agement system, especially in large firms and organizations. Back-flush costing and throughput ac-
counting has organized and analyzed the performance in JIT/agile. This application has given a bet-
ter chance to understand how to make the intelligent supply chain in favor of the new automated
companies with the concern of both endogenous and exogenous variables.
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The most important results of the current model's application can be summarized in the fol-

lowing points:

=

The model has confirmed its validity in cases of continuous bargaining between the different

parties in the supply chain.

2. The application has produced objective and most acceptable results due to the goodness of fit of
the model and the realization of the different powers and weaknesses of each partner.

3. The model can be considered a way of distributing the capabilities of each partner as well as the
level of organization of the deal as competitive or cooperative between the different competing
parties of the supply chain.

4. Further studies are still required to maximize the application and further realize the different
states of uncertainty.
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