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 :ملخص

دورة حُبة انًُخج بغرض حعسَس الاضخذايت انبُئُت  هفتحهذف انذراضت انٍ اضخخذاو َظبو حك

يٍ خلال  ،وحىصهج انذراضتوالإقخصبدَت نهشركبث انصُبعُت فٍ ظىء يخطهببث ضهطهت انقًُت

انٍ أٌ َظبو حكهفت دورة حُبة انًُخج  َطبعذ فٍ حخفُط انخكبنُف خلال كبفت إجراء دراضت يُذاَُت 

يراحم دورة حُبة انًُخج وححذَذ انعىائذ انًخىقعت يٍ خلال اخخُبر أفعم انبذائم وإدارة انًىارد 

بشكم أكزر كفبءة وانًطبعذة عهٍ احخبر انقراراث الإدارَت انطهًُت، يًب َُعكص عهٍ الاداء انبُئ 

صبدٌ نهًُشؤث انصُبعُت وحعسَس انقذرة انخُبفطُت نهب. وحىصٍ انذراضت بعرورة حطبُق والإقخ

ظرورة دراضت وححهُم انعلاقت انخكبيهُت بٍُ انًذاخم انحذَزت الأخري  َظبو حكهفت دورة حُبة انًُخج، 

انبُئت  لإدارة انخكهفت ويحبونت الاضخفبدة يُهب فٍ دعى انقذرة حُبفطُت نهًُشآث نخحقُق الإضخذايت

  يزم يحبضبت حكبنُف حذفق انًىاد ، بطبقت الأداء انًخىازٌ. والاقخصبدَت

 الكلمات المفتاحية: تكلفة دورة حياة المنتج_ الإستذامة_سلسلة القيمة

Abstract  

The study aims to use the product life cycle cost system in order to 

enhance the environmental and economic sustainability of industrial 

companies in light of the requirements of the value chain. The study 

conducting through the empirical study that the product life cycle cost 

system helps reduce costs during all stages of the product life cycle and 

determine the expected returns by choosing By choosing the best 

alternatives, managing resources more efficiently and helping to make 

sound administrative decisions, which is reflected on the environmental 

and economic performance of industrial facilities and enhances their 

competitiveness. The study recommends the need to implement the product 

life cycle cost system, the need to study and analyze the integrative 

relationship between other modern approaches to cost management and try 

to benefit from them in supporting the competitive ability of enterprises to 

achieve environmental and economic sustainability such as accounting for 

material flow costs, the balanced performance card. 

Key words: life cycle costing_ sustainability_ value chain. 
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Introduction 

Our consumption and production patterns impact our planet such 

that we are reaching the limits of growth with the planet being unable to 

indefinitely assimilate the effects of anthropic activities However, natural 

resources are vital to industrial production, without which value creation is 

impossible (Ramona,2018).  

Nowadays, a modern, competitive and environmental concerned 

society are pressuring companies to achieve higher productivities with the 

lowest possible environmental impact Thus, few alternative methods have 

been emerging, to support management decisions in terms of economic 

performances and simultaneously consider the environmental impact and 

production volumes (cecilio,2017). 

1/1 Research Problem 

In these days, Life Cycle Costing is used widely in industries as 

decision-making tools or as management tools, the analyst should assure 

that the level of details integrated into LCC is sound with the level of 

investment decision under consideration. There comes a point of 

diminishing returns as more and more cost factors are incorporated into 

LCC, some studies discussed the relative influence of individual factors on 

the LCC analysis results may change from primary to minor to 

inconsequential. For example, minor differences in future costs have a 

significant effect on discounted present value. Including such factors as this 

will complicate the analysis without producing actual improvement in 

analysis outcomes. Including all factors in every analysis is frequently not 

progressive, in conducting an LCC, analysts should investigate all aspects 

of inclusion and clarify the motive for eliminating factors in simple terms, 

and LCC is an analysis technique that guides to better investment outcomes 

(Akbar and Mokhtar, 2017). 

1/2 Research objective 

The Study focuses on the development of a model through the using 

of life cycle costing  in order to help in definition and specification the 

places of waste costs, which resultant from the waste and inefficiency 

usage for resources, and assist the management to make managerial 

decisions related with economics and environmental performance, and 

definition the opportunity of cost reducing and efficiency improvement 

over the product life cycle. 

1/3 Research importance 
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The importance of research in the presence of a dearth of topics 

dealt with this problem and research through the study, which can be 

reached on the results benefit the community through the use of an 

objective in the environment of industrial.  

Life cycle costing is one of the most crucial functions in decision-

making during the early phase of a project‘s life-cycle, all decisions about 

the project and the implications for it require a range of stakeholders, 

including the owner, contractor, designer and lending company, They 

include economic analysis of a number of alternative project components, 

clarifying the feasibility of a project or identifying an initial cost of a 

project. 

1/4 Research methods  

The research used;  

 The deductive approach through reviewing previous literature 

related to the research variable to benefit from them in achieving 

the research objectives. 

 The inductive approach through carrying an applied study to 

test the research hypotheses.  

1/5 Research question 

Life cycle costing, a promising environmental management 

accounting  tool, can help industrial companies improve their 

environmental and profitability performance? 

1/6 Overview of Product Life Cycle Costing 

The ability of a company to compete effectively on the increasingly 

competitive global market is influenced to a large extent by the cost as well 

as the quality of its products and the ability to bring products onto the 

market in a timely manner, It has been recognized that a life cycle 

engineering approach to the design of products has a great potential to 

achieve these goals (Asiedu and Gu, 1998). 

Many traditional cost-accounting systems lead to incorrect 

investment decisions concerning environmental costs, one problem is for 

example that demolition and recycling costs appear outside the boundary of 

the traditional accounting system, A popular way of solving this problem 

has been to suggest the use of life cycle costing (LCC) which includes such 

costs (Gluch and Baumann, 2004).  Life cycle costing is not a novel 

concept. In fact, it is known that over the years numerous life cycle cost 
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models have been developed, but no single life cycle cost model has been 

accepted as a standard model in the industrial sector (Bradley, et al, 2018). 

1/6/1 Historical Background 

There is no evidence of any LCC practice before 1847 when 

highway engineering economics was introduced to determine the most 

cost-effective and lowest construction and maintenance costs in the United 

States (Minja, 2014). The history of LCC can be traced back in the mid-

1960s, where the US Department of Defense applied in their procurement 

technique (Maisham, et al, 2019). 

Life-cycle costing was first used in the United States by the 

Department of Defense (US DoD) in the mid-1960‘s (Gluch and Baumann, 

2003). The goal of lifecycle costing at that time was to assist the US DoD 

in the procurement of military equipment (Brindle, 2005).  

In 1973, specific guidance concerning the use of the Life Cycle 

Cost Analysis concept in system acquisition was provided with the 

publication of the Life Cycle Cost Analysis guide for system acquisition, 

this document presents guidelines, including representative detailed 

procedures for applying of the Life Cycle Cost Analysis concept while 

getting of complete defense systems (Qabaja, 2017). 

1/6/2 Theoretical Background 

Cost accounting systems without a life-cycle perspective primarily 

focus on the manufacturing phase; however, LCC simultaneously considers 

costs that are generated prior to the production and after the sale of a 

product, Prior studies describe costs that are incurred during the earlier 

stages of the life cycle as typical life cycle costs from a firm‘s perspective 

(Knauer and Möslang, 2018).  

This implies that the behavior of the ‗economic man‘ in 

neoclassical economic theory is always rational. However, descriptive 

decision-making studies have shown that individuals do not make rational 

decisions, especially when uncertainty is involved because of complex and 

long-term consequences, which is typical for environmental decision-

making. There are four inherent limitations in neoclassical economic theory 

that restricts its use in an environmental context (Gluch and Baumann, 

2004): 

• It cannot handle decision-making under genuine uncertainty since 

it assumes that the decision-maker is always rational and has access to 

complete information concerning alternatives and outcomes. 
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• It assumes that alternatives are always available. With such a view 

irreversible changes, such as extinction of species, are not considered as a 

problem since they can be ‗replaced‘ without changing the ecosystem. 

• It ignores items that have no owner, such as the natural 

environment. 

• It over-simplifies multi-dimensional environmental problems 

since it assumes that everything can be expressed as a one-dimensional 

unit, such as monetary figures. 

1/6/3 Definition of Product Life Cycle Costing  

The goal of product life cycle costing is to take action and make 

decisions that promote the planning, marketing, distribution, operation, 

maintenance and disposal of a product in order to promote the long-term 

competitive advantage of the company concerned (Compt, 2009). LCC is 

distinctive because it focuses on a long-term, life-cycle perspective in cost 

accounting practices and counteracts management tendencies to focus on 

the short term (Knauer and Möslang, 2018). 

According to (Zhang, et al, 2018) LCC could be defined as a tool 

which focuses on assessing all costs occurred during the lifecycle of a 

product, from conceptualization, manufacturing and operation to the end of 

its useful life also, As an extension of financial representation, LCC has a 

broad scope of integrated analysis comprising economic, environmental 

and social aspects, which denoted as Business/ Traditional LCC, 

Environmental LCC and Social LCC, respectively. 

 Also it could be defined as the concept of life cycle cost includes 

the total cost of the product from the early stages (development and 

manufacturing), mid stages (storage and transport) to the final stage where 

the product reaches the end-user. The life cycle costing is a management 

cost method which can be used for all sorts of products. However, the 

nature and objective of the analysis depends on the product itself (Khzouz, 

et al, 2019). LCC can be defined as an economic assessment technique that 

uses a mathematical method to estimate total ownership costs of an asset 

over its anticipated life and to determine the most cost-effective option 

among different competing alternatives (Jasmi, et al, 2018). 

In this manner, (Heralova, 2019) state that Life cycle costing is a 

valuable technique that is used for predicting and assessing the cost 

performance of buildings, Life cycle costing is one form of analysis for 

determining whether a project meets the client´s performance requirements, 

Life cycle costs (LCC) mean involving all of the costs deriving from the 
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use of buildings during their entire life span also The LCC methodology is 

a tool for evaluating these costs over time. Its main goal is to assess the 

various tenders, where those tenders differ not only in their tender price but 

also in their operational and maintenance costs. 

1/6/4 Factors That May Influence the Economic 

Feasibility of Applying Life Cycle Costing   

Investigate the relevance of the cost structure to the extent of LCC 

adoption and consider R&D costs, guarantee and warranty costs, voluntary 

upfront and follow-up costs for ecological sustainability, along with the 

amount of precursors and intermediates that have been purchased. We 

expect R&D costs, guarantee and warranty costs and voluntary upfront and 

follow-up costs for ecological sustainability to be positively associated with 

the extent of LCC adoption because these costs are generated during the 

pre- or the after-market phases of a product or service (Knauer and 

Möslang, 2018). 

The following factors that influence the economic feasibility of 

applying life cycle costing (Compt, 2009): 

 Energy intensiveness. When energy costs are expected to be 

high throughout a commodity‘s life cycle, life cycle costing 

should be considered. 

 Efficiency. When the efficiency of operation and maintenance 

cost has a significant impact on overall costs, life cycle costing 

will be beneficial when savings can be achieved to reduce these 

costs. 

 Life expectancy. If a commodity has a long life, costs other than 

purchase costs are important. 

 Investment cost. The larger the investments, the more significant 

life cycle cost analysis will become. 

1/6/5 Benefits of Product Life Cycle Costing 

We next discuss the benefits of LCC with regard to achieving cost-

management goals. According to (Higham, et al, 2015 &  Gluch and 

Baumann, 2004 & Knauer and Möslang, 2018 & Opoku, 2013 & Oduyemi, 

2015 & Dunk, 2004) claimed that LCC can give great benefits to a 

development through its application either in conventional projects or even 

in green projects, Moreover, researchers have specified the important role 

LCC plays in decision making as follows: 
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 Providing information on the different stages of the product‘s 

life cycle in a quantitative form so that the management can 

control the various activities of the product in these stages.  

 It helps in evaluating performance for example, we find that 

determining maintenance costs enables the facility to identify 

the quality of the materials used in the manufacture of the 

product, as the increase in the number of maintenance times and 

the high costs of it may mean that the raw materials used in 

manufacturing are not good. 

 Achieving the holistic dimension of cost measurement, which is 

one of the most important guarantees of accuracy and 

objectivity, and thus this method, avoids criticism of traditional 

cost systems, which focus on the costs of the production stage 

only despite the importance of pre- and post-production costs 

and their great impact on decisions related to the product. 

 Determining the problems related to the product at any stage of 

its life cycle, So that corrective action can be taken in a timely 

manner. 

Through the benefits and objectives that were presented, the 

researcher could conclude that, the product life cycle costing system helps 

the management to take all the correct procedures and decisions by 

providing information and alternatives that can be used during all stages of 

the life cycle of the product and the costs involved, including the pre- and 

post-production costs, which Contribute effectively to achieving 

sustainability for the facility and its products. 

1/6/6 Barriers to Application of Product Life Cycle 

Costing  

Despite the many benefits resulting from the use of the product life 

cycle costing system, there are many obstacles that limit the use of this 

method or the achievement of its benefit. According to (Alqahtani and 

Whyte, 2016 & Compt, 2009 & Higham, et al, 2015 & Kambanou, 2020 & 

Maisham, 2019 & Opoku, 2013 & Opawole, 2020) these obstacles could be 

concluded as follows: 

 The need for accurate information to improve the result, seeming 

to be problematic when applied to the early stages of the asset 

life cycle because of a lack of information and inaccurate results 

especially when applied on a system level, a lack of predictive 

data. 
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 It is time-consuming to collect all the relevant data throughout 

the life cycle of the project. 

 The accuracy of data is doubtful, the project life of a long-lived 

project. 

 Is characterized by uncertainty - hence the difficulty of making 

economic Forecasts if the values of variable factors are 

unknown. 

 The relevant costs are a combination of capital costs and running 

costs, these costs will be incurred at different times and cannot 

therefore being treated identically. Current and future costs 

should be presented in equivalent terms. 

 The most commonly mentioned conditions that influence 

whether and how LCC is adopted are a lack of demand for LCC 

from the customer, understanding/awareness of LCC and its 

methods, and software.  

 Organizational culture, the collective mind that distinguishes a 

group, to be the most relevant barrier for LCC use. 

 Lack of understanding of the LCC techniques and the absence of 

a standardized guideline as among the key barriers to wider 

implementation of LCC. 

Despite the many benefits resulting from the use of the product life 

cycle costing system, however, it is a time-consuming method. It is 

difficult to obtain data, and the accuracy of data is often doubtful because 

of the uncertainty of future forecasts. Fortunately, there is a solution to this 

problem. Risk and uncertainty can be analyzed to support effective 

uncertainty analyses and risk management; various life cycle costing 

models exist to assist with the difficulties. Some of the models will be 

briefly discussed below (Compt, 2009). 

1/6/7 Phases of Product Life Cycle Costing 

The life of a product can be divided into four major phases, namely 

introduction, growth, maturity and decline. Graphically, these phases can 

be depicted as follows: 

1) The introduction phase 

During the introduction phase, the product is developed and money 

is invested. Since no return can be expected during this phase, all 

investment is at risk and will be lost if development is not successfully 

completed (Compt, 2009). At this stage the gradual introduction of the 
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product into the market begins with, and the rate of sales growth at this 

stage is relatively slow, as the product is unknown to consumers, whether 

in terms of its characteristics, components, or degree of satisfaction.  The 

stage is for consumers who have a desire to risk discovering new things 

(3122)انفريبوٌ،  .  

2) The growth phase 

The product moves to the growth stage after its success in the 

presentation stage, where consumers begin to accept the products and learn 

about its characteristics and the degree of satisfaction of their needs, and 

sales of the product begin to increase at this stage at high rates  ،ٌانفريبو(

3122) . 

3) The maturity phase 

According to  ،(3131)عطىة , The maturity stage is the longest stage 

among the stages of the product life cycle, as most products at this stage are 

at the end of their cycle and deal with this stage diligently and this stage are 

divided into a group of periods:  

First period: stage of escalating maturity and in this period the 

growth rate in sales continues to increase due to the entry of some new 

segments of the consumer of the product, which increases the number of 

customers. 

Second period: Stable maturity, Sales begin to stabilize as a result 

of saturation in the market of the product and there is no looming reason 

for increased demand as a result of stopping the entry of new customers. 

Third period: Declining maturity, which is the stage of sloping 

maturity, and here sales begin to decline significantly due to intense 

competition in the market and the product's loss of its competitive 

advantages, and customers begin to gradually shift towards new forms of 

other represented products. So that the firm begins to work to maintain the 

growth of its sales of the product by: 

 Improving the quality of the product. 

  Adding new features. 

  Making an adjustment in product form. 

  Reducing the price of the product. 

 Enhancing efforts in promotion, advertising and marketing 

activities. 
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4) The decline phase 

The need to produce new products begins after the market is 

saturated with the product, where there is a desire of consumers for the 

product to buy products with the characteristics and capabilities of the 

current product; this is in order to satisfy their renewable needs and desires. 

At this stage, the product is withdrawn from the market until new products 

are introduced, but the organization maintains its position and works to 

keep pace with the renewable needs of its customers, this stage also 

includes a significant reduction in the selling price of the product, so that 

the organization can dispose of its remaining quantities of the product at 

any price (3122ٌ، )انفريبو . 

1/6/8 Elements of Product Life Cycle Cost 

The LCC assessment includes the costs of the studied product asset 

from its primary investment cost to its end of life cost; however, the costs 

that must be included in the Life Cycle Costing study are different from 

one standard to another as they differ between countries and projects, As 

well, the cost breakdown structure included differing according to the 

nature of the study, The level of the cost breakdown depends on the field 

and the aim of the LCC study (Qabaja, 2017). 

Product life cycle cost should take into account the following cost 

elements during the product life cycle (Asiedu and Gu, 1998): 

1) Production and construction cost 

The cost in this phase consists of things such as manufacturing 

(fabrication, assembly and test), facility construction, process development, 

production operations, quality control, and initial logistic support 

requirements (initial consumer support, the manufacture of spare parts, the 

production of test and support equipment). 

2) Operation and support cost 

The cost at this stage comprises consumer or user operations of the 

product in the product distribution (marketing and sales, transportation and 

traffic management, and sustaining maintenance and logistic support 

throughout the system or product life cycle (customer service, maintenance 

activities, supply support, test and support equipment, transportation and 

handling, technical data, facilities, system modifications). 
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3) Retirement and disposal cost 

Development, use and retirement of products require the use and 

conversion of material and energy resources, because energy consumption, 

air pollution and waste management currently dominate public discussions 

and will continue to do so in the future, environmentally clean products and 

manufacturing technologies will have to be developed by companies who 

want to be able to compete, In addition, impacts caused by product usage 

and disposal are difficult to assess quantitatively since they depend on 

factors that are difficult to predict or anticipate.  

1/7 Constructing empirical study 

This section is concerned with an empirical study that focuses on 

testing the validity of using life cycle costing, a promising environmental 

management accounting  tool, which can help industrial companies 

improve their environmental and profitability performance. 

Research hypothesis shall be evaluated through survey study 

applied using Statistical Package for the Social Sciences program (SPSS) to 

analyze the data gathered about the sample as to decide whether to accept 

or reject the hypothesis.  

The first part of this section discusses the construction of the 

empirical study and then the section provides a descriptive statistics of the 

survey study, the third part discusses One Sample T-Test in order to 

confirm the validity of using life cycle costing, a promising environmental 

management accounting  tool, on enhancing companies sustainability 

through improving their environmental and profitability performance. 

1/7/1 Sample of the study 

The researcher had taken a random sample of academicians who 

had accepted to cooperate with the researcher and to answer the questions 

of the survey in order to get reliable information about the credibility of the 

using life cycle costing on enhancing companies sustainability. the 

researcher distributed 100 surveys to academicians and collected 69 

answered surveys with a response rate of 69%. 
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 Experience: 

Table (1/1) Frequency distribution of the variable Experience 

Expert 

Serial Item Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

1 Less than 

5 year 
11 15.9 15.9 15.9 

2 From 5-10 

years 
25 36.2 36.2 52.2 

3 From 11-

15 years 
22 31.9 31.9 84.1 

4 More than 

15 years 
11 15.9 15.9 100.0 

5 Total 69 100.0 100.0  

From the above table it is clear: 

A sample study according to the variable of " Experience " that 

most of the respondents in the category group (from 5-10 years) which 

accounted for a percentage (36.2%), came in the first place, then category 

group (From 11-15 years) which accounted for present (31.9%), and finally 

the category group (less than 5 year), (More than 15 years) by present 

(15.9%), According to the responses of the sample, implying that the 

majority of the sample is the category group (from 5-10 10 years), this 

category is considered to be of high experience. 

 Education: 

Table (1/2) Frequency distribution of the variable Education 

Education 

Serial Item Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

1 BA 19 27.5 27.5 27.5 

2 M.A 21 30.4 30.4 58.0 

3 PH.D 29 42.0 42.0 100.0 

5 Total 69 100.0 100.0  

From the above table it is clear: 

A sample study according to the variable of "Education" that most 

of the respondents in the category group (PH.D) which accounted for a 

percentage (42%), came in the first place, then category group (M.A) 
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which accounted for present (30.4%), and finally the category group (BA), 

by present (27.5%), According to the responses of the sample. 

 JOP 

Table (1/3) Frequency distribution of the variable Job 

JOP 

Serial Item Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

1 demonstrator 19 27.5 27.5 27.5 

 

2 

Teaching 

Assistant 
21 30.4 30.4 57.9 

3 Teacher 24 34.8 34.8 92.7 

4 Professor 5 7.3 7.3 100.0 

5 Total 69 100.0 100.0  

From the above table it is clear: 

A sample study according to the variable of "Job" that most of the 

respondents in the category group (Teacher) which accounted for a 

percentage (34.8%), came in the first place, then category group (Teaching 

Assistant) which accounted for present (30.4%), and the category group 

(demonstrator), by present (27.5%), and the category group (Professor) , by 

present (7.3%), According to the responses of the sample. 

1/7/2 Descriptive statistics 

The following part deal with descriptive statistics for the variables 

of the research by showing data from the tables and determining phrase 

with the highest level of agree and the lowest level of agree in accordance 

with the response of the research sample and then showing the general 

trend of the research items by looking at the at the percentage coefficient of 

variation. Survey questions was a five levels (likert scale), starting with 

strongly disagree, disagree taking the value of 2, neither agree nor disagree, 

then agree, and strongly agree. 

Table (1/4) likert scale 

Scale  Interval  

1 - 1.79 (Strong disagree) 

1.80 - 2.59 (Disagree) 

2.60 - 3.29 (Entirely) 
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3.30 – 4.19 (Agree) 

4.20 – 5 (Strong agree) 

1/7/2/1 Research variable: 

using life cycle costing, as a promising environmental management 

accounting  tool, on enhancing companies sustainability through improving 

their environmental and profitability performance. 

1/7/2/2 Reliability and validity of the study: 

The researcher used to check the reliability coefficient Alpha 

cronbach, to measure the stability of the content variables of the study, it 

was found that coefficient to check the total of the axes of the research 

―Using Life Cycle Costing approach For Enhancing Sustainability In 

The Light Of Value Chain Requirements‖ has reached stability 

coefficient for the total sample size (0.917), which indicates that the high 

degree of persistence of the study sample, and it effect has been reflected 

Validity (Which represents the square root) was (0.957). 

1/7/2/3 Descriptive statistics for the research variable: 

 Life cycle costing 

Table (1/5) Descriptive Statistical (Arithmetic mean, standard 

deviation and coefficient of variation) of the "life cycle costing" 

Items Mean Std. CV 

1- The importance of having awareness and 

awareness among the employees of the facility 

of the product life cycle costing system. 

4.10 .68 

16.80 

2- There is importance and necessity to know 

each stage of the product life cycle. 
4.10 .73 

17.81 

3- Taking into account the environmental impact 

of product ideas in the research and 

development stage helps in reaching products 

that are expected to be environmentally friendly. 

4.24 .73 

17.32 

4- Providing information on environmental costs 

by analyzing the costs of the product life cycle 

and for all its stages. 

4.13 .85 

20.72 
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5- Provide information on the cost of the 

product by characterizing, identifying and 

quantifying all expected sacrifices during the 

life cycle of the product until its disposal. 

4.10 .82 

20.11 

6- Contribute to the achievement of cost 

management objectives by providing 

information on the expected benefits of the 

product throughout its life. 

4.00 .64 

16.04 

7- Providing information on the economic 

feasibility of the product by matching the 

benefits and sacrifices of the product across its 

life cycle. 

4.11 .67 

16.42 

8- Reconsidering the post-production stage and 

studying the costs of recycling and disposing of 

waste in a proper way will help preserve the 

environment. 

4.00 .85 

21.43 

9- Accurate tracking of costs and each 

production stage, even after production, 

provides information that contributes to 

reducing those costs more accurately. 

4.07 .67 

16.48 

10- The product life cycle costs system 

increases the tracking of environmental costs at 

each stage of the product life cycle. 

4.18 .67 

16.00 

11- Studying and analyzing the expected 

environmental effects of the product in the 

research, development and design stage and 

translating them into expected costs to eliminate 

adverse environmental effects. 

4.10 .71 

17.31 

12- Study and analyze the expected 

environmental impacts of the product at the 

production stage and translate them into 

expected costs to be incurred to remove adverse 

environmental impacts. 

4.14 .49 

11.90 

13- Study and analysis of the expected 

environmental effects of the product at the stage 

of sale, distribution and customer services are 

translating them into the expected costs of 

removing adverse environmental impacts. 

4.21 .53 

12.77 
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14- Waste recycling activities and waste 

disposal activities are among the post-

production activities that the company should 

pay great attention to. 

3.94 .83 

21.26 

Total: dimensions 4.10 .49 12.10 

From the above table it can be concluded that: 

The trends in variables research sample had shown a general trend 

to the (agree) on variable of "life cycle costing" with a mean (4.10), 

coefficient of variation (12.10%), and differences in variance‗s ability 

(87.9%). 

The high degree of agreement was about the following items, 

(Study and analyze the expected environmental impacts of the product at 

the production stage and translate them into expected costs to be incurred 

to remove adverse environmental impacts), (Study and analysis of the 

expected environmental effects of the product at the stage of sale, 

distribution and customer services are translating them into the expected 

costs of removing adverse environmental impacts), with a coefficient of 

variation, (11.90%), (12.77%), respectively. 

 Which mean that it's important to use life cycle cost accounting 

approach for pre-determination of the environmental impact of the product 

from the design stage and during the production till the disposal of the 

product, for eliminating the adverse environmental impact.  

The less degree of agreement was about, (Reconsidering the post-

production stage and studying the costs of recycling and disposing of waste 

in a proper way will help preserve the environment), with coefficient of 

variation calculation (21.43%) according to the total variables of the study 

sample. 

1/7/3 One Sample T-Test: 

The hypothesis tests, " Using Life Cycle Costing approach For 
Enhancing Sustainability In The Light Of Value Chain Requirements ", the 

researcher used One Sample T-Test to confirm the credibility of this,  

hypothesis has been reformulated in the form of Null hypothesis as follows: 

Null Hypothesis: 

H1: there is no relationship between the application of life cycle 

costing system and the  accurate treatment of environmental costs and 

improving efficiency throughout the product life cycle. 
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Table (1/6) T.Test to measure the significant differences between study 

sample and study population to measure the relationship between the 

application of life cycle costing system and the  accurate treatment of 

environmental costs and improving efficiency throughout the product 

life cycle. Noting that population parameter is (3.3) 

 

Items  

Significance level 

Mean t-test p-

value 

Sig 

1- The importance of having awareness 

and awareness among the employees of 

the facility of the product life cycle 

costing system. 

4.10 9.66 .000 Sig 

2- There is importance and necessity to 

know each stage of the product life 

cycle. 

4.10 9.11 .000 Sig 

3- Taking into account the 

environmental impact of product ideas 

in the research and development stage 

helps in reaching products that are 

expected to be environmentally 

friendly. 

4.24 10.68 .000 Sig 

4- Providing information on 

environmental costs by analyzing the 

costs of the product life cycle and for 

all its stages. 

4.13 8.05 .000 Sig 

5- Provide information on the cost of 

the product by characterizing, 

identifying and quantifying all expected 

sacrifices during the life cycle of the 

product until its disposal. 

4.10 8.06 .000 Sig 

6- Contribute to the achievement of 

cost management objectives by 

providing information on the expected 

benefits of the product throughout its 

life. 

4.00 9.06 .000 Sig 

7- Providing information on the 

economic feasibility of the product by 

matching the benefits and sacrifices of 

4.11 10.02 .000 Sig 
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the product across its life cycle. 

8- Reconsidering the post-production 

stage and studying the costs of 

recycling and disposing of waste in a 

proper way will help preserve the 

environment. 

4.00 6.78 .000 Sig 

9- Accurate tracking of costs and each 

production stage, even after production, 

provides information that contributes to 

reducing those costs more accurately. 

4.07 9.55 .000 Sig 

10- The product life cycle costs system 

increases the tracking of environmental 

costs at each stage of the product life 

cycle. 

4.18 11.01 .000 Sig 

11- Studying and analyzing the 

expected environmental effects of the 

product in the research, development 

and design stage and translating them 

into expected costs to eliminate adverse 

environmental effects. 

4.10 9.37 .000 Sig 

12- Study and analyze the expected 

environmental impacts of the product at 

the production stage and translate them 

into expected costs to be incurred to 

remove adverse environmental impacts. 

4.14 14.22 .000 Sig 

13- Study and analysis of the expected 

environmental effects of the product at 

the stage of sale, distribution and 

customer services are translating them 

into the expected costs of removing 

adverse environmental impacts. 

4.21 14.14 .000 Sig 

14- Waste recycling activities and 

waste disposal activities are among the 

post-production activities that the 

company should pay great attention to. 

3.94 6.36 .000 Sig 

Total: dimensions 4.10 13.44 .000 Sig 
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From the above table it can be concluded that: 

The agreement of the study sample upon that there are a 

relationship between the application of life cycle costing system and the  

accurate treatment of environmental costs and improving efficiency 

throughout the product life cycle, with a (P.Value less than 5%), indicating 

the rejection of null hypothesis and the acceptance of alternative hypothesis 

which states that the (mean of population study is 4.10 greater than 3.3), 

that supports there are a relationship between the application of life cycle 

costing system and the  accurate treatment of environmental costs and 

improving efficiency throughout the product life cycle and means the 

importance of applicant of that approach then the validity of research 

hypothesis. 

1/8 Results 

 The life cycle costing approach provides the appropriate 

justification for the production of a new product by planning the 

costs of the full life cycle of this product and determining its 

revenues during the life cycle of the product, which must be 

sufficient to cover all costs in the life cycle. 

 The life cycle costing approach expands the scope of the cost 

system by activities so that the cost measurement includes the 

elements of the expected costs in the future such as the cost of 

warranty and also the intangible costs as a result of any impact 

on the reputation of the company or the product as a result of 

unexpected failures of the product. 

 The use of life cycle costing approach in light of the 

requirements of the value chain works to address the 

shortcomings in the production process, which leads to increased 

competitiveness, improvement of the production process, more 

efficient management of resources and reduction of costs for 

each stage.  

1/9 Recommendations 

 The company must be made aware of using more than one of 

the modern approaches to cost management, such as strategic 

analysis, balance scorecard measurement, total quality 

management, product life cycle costs, and an attempt to link 

them through seminars and scientific courses through 

universities and scientific institutes in order to achieve 

strategic cost management. 
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 The necessity of conducting several applied studies to 

integrate the, material flow cost accounting, and product life 

cycle costing through continuous improvement in order to 

achieve competitive advantages for companies. 

 The need to study and analyze the integrative relationship 

between other modern approaches of cost management and 

try to benefit from them in supporting the competitive ability 

of enterprises to achieve environmental and economic 

sustainability. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Kamel Ali Kamel                   Using material flow cost accounting approach  

 

- 101 - 

0202مجلة الدراسات المالية والتجارية                                               العدد الأول   
 

References  

First: English References 

Akbar, A., and  Mokhtar, A. 2017. " Integrating Life Cycle Costing (LCC) 

and Life Cycle Assessment (LCA) Model for Selection of Centralized 

Chilled Water Generation – Review Paper", MATEC Web of 

Conferences, 131. 1_6. 

Alqahtani, A., and Whyte, A., 2016. ―Evaluation of non-cost factors 

affecting the life cycle cost: an exploratory study‖, Journal of 

Engineering Design and Technology, 14, No. 4. 51-64. 

Asiedu, Y., and Gu, P. 1998. " Product life cycle cost analysis: state of the 

art review", Journal of Production, 36. 4. 883_908. 

Bradley, R., Jawahir, I., Badurdeen, F., and Rouch, K. 2018. "A total life 

cycle cost model (TLCCM) for the circular economy and its 

application to post-recovery resource allocation", Journal of 

Resources, Conservation & Recycling, 135. 141_149. 

Brindle, K. 2005. "The Relationship Between Life-Cycle Costing And  

Performance: An Exploratory Analysis", in partial fulfillment of the 

requirements for the degree of Master Of Science in Management of 

Technology, Faculty of the Graduate School of Vanderbilt University. 

Cecílio, H. 2017. "Material Flow Cost Accounting application and its 

Integration with Lean Tools", in partial fulfillment of the requirements 

for the degree of Master Mechanical Engineering. 

Compt, H., 2009. " The Estimation And Management Of Cost Over The 

Life Cycle Of Metallurgical Research Projects", Dissertation in 

fulfillment of the requirements for the degree, Magister Commercial 

in Financial Management Sciences, in the Faculty of Economic and 

Management Sciences at the University of Pretoria. 

Dunk, A., 2004. "Product life cycle cost analysis: the impact of customer 

profiling, competitive advantage, and quality of IS information", 

Journal of Management Accounting Research, 15. 401_414. 

Gluch, B., and Baumann, K., 2004. " The life cycle costing (LCC) 

approach: a conceptual discussion of its usefulness for environmental 

decision-making", Journal of Building and Environment, 39. 571_580. 

Heralova, R. 2019. " Life Cycle Costing of Public Construction Projects", 

IOP Conf. Series", Earth and Environmental Science, 290. 1_8. 



Kamel Ali Kamel                   Using material flow cost accounting approach  

 

- 102 - 

0202مجلة الدراسات المالية والتجارية                                               العدد الأول   
 

Higham, A., Fortune, C., and James, H.  2015. "Life cycle costing: 

evaluating its use in UK practice ", Structural Survey, 33, 1. 73_78. 

Jasmi, S., Ayob, M., Rashid, K., and Rahim, F. 2018. " A Review on the 

State of Cost Data Inputs of Life Cycle Cost (LCC) for Rigid 

Pavement Maintenance and Rehabilitation in Malaysia", Journal of 

Design and Built Environment, Special Issue, 1. 1_15.  

Kambanou, M. 2020. " Life Cycle Costing: Understanding How It Is 

Practiced and Its Relationship to Life Cycle Management—A Case 

Study", Journal of Sustainability, 12. 1_19. 

Khzouz, M., Gkanas, E.,  Shao, J., Sher, F., Beherskyi, D., El-Kharouf, A., 

and Al Qubeissi, M. 2019. " Life Cycle Costing Analysis: Tools and 

Applications for Determining Hydrogen Production Cost for Fuel Cell 

Vehicle Technology", Journal of Energies, 13. 1_19. 

Knauer, T., and Möslang, K. 2018. " The adoption and benefits of life cycle 

costing", Accounting & Organizational Change, 14, 2. 188_215.  

Maisham, M., Adnan, H., Ismail, N., and Mahat, N. 2019. " Developing a 

Research Methodology for Life Cycle Costing Framework for 

Application in Green Projects", IOP Conf. Series: Earth and 

Environmental Science,  385. 1_7. 

Minja, S. 2014. " Developing A Life Cycle Costing Analytical  Framework  

For The Building And Construction Industry In Tanzania", 

Registration No. 2014/PhD/067. Uganda Technology and 

Management University. 

Oduyemi, O. 2015. " Life cycle costing methodology for sustainable 

commercial office buildings", Doctor of Philosophy. University OF 

Derby. 

Opoku, A. 2013. "The Application of Whole Life Costing in the UK 

Construction Industry: Benefits and Barriers", International journal of 

Architecture, Engineering and Construction, 2, 1. 35_42. 

Qabaja, M. 2017. " A Thesis Submitted To The Graduate  School Of 

Applied  Sciences  Of  Near East University",  In Partial Fulfillment of 

the Requirements for  the Degree of Master of Science  In Civil 

Engineering. NICOSIA. 

Ramona, R., and Guenther, E. (2018) " Integrating life cycle assessment 

and material flow cost accounting to account for resource productivity 

and economic-environmental performance", The International Journal 

of Life Cycle Assessment. 1491–1506. 



Kamel Ali Kamel                   Using material flow cost accounting approach  

 

- 103 - 

0202مجلة الدراسات المالية والتجارية                                               العدد الأول   
 

Rebitzer, G., and Seuring, S. (2003). " Methodology and Application of 

Life Cycle Costing", The International Journal of Life Cycle 

Assessment, 8 , 2. 110_111. 

Sigama., 2016. " Life-cycle Costing", Public Procurement".  

www.sigmaweb.org. 

Zhang, W., Guo, J., Gu, F., and Gu, X. 2018. "Coupling life cycle 

assessment and life cycle costing as an evaluation tool for developing 

product service system of high energy-consuming equipment", Journal 

of Cleaner Production, 135. 1043_1053. 

 ثانيا المراجع العربية

"يفهىو ضهطهت انقًُت كؤداة نبُبء إغبر يخكبيم بٍُ يذخم  ،5102 انعُبٍَ، عبذانطلاو يحًذ عزًبٌ،

انًجهت َظرَت انقُىد وحكبنُف دورة حُبة انًُخج نخعظُى الأرببح فٍ انشركبث انصُبعُت"، 

انًجهذ انطبدش  كهُت انخجبرة، ، -انعهًُت نهذراضبث انبُئُت وانخجبرَت، جبيعت قُبة انطىَص

 ،يهحق انعذد انزبنذ.

، "ححهُم انعلاقت بٍُ أضهىبٍ حكهفت دورة حُبة انًُخج وانخكهفت 5151ًذ ، هبت حطٍ يح،عطىة

انًطخهذفت وحؤرُرهب فٍ َجبح انًشروعبث انًخىضطت وانصغُرة"، انًجهت انعهًُت نهذراضبث 

 ، انعذد انرابع.00انبُئُت وانخجبرَت، كهُت انخجبرة، جبيعت قُبة انطىَص،انًجهذ 

 فٍ انًُخج حُبة دورة حكهفت أضهىة دور " ،5100،ظُىعبذانع يصطفً عبذانرحًٍ فريبوٌ،
 - حهىاٌ جبيعت، انخجبرَت وانذراضبث نهبحىد انعهًُت انًجهت"، الادارَت انقراراث حرشُذ

 انعذد انرابع. ،الاعًبل وإدارة انخجبرة كهُت

 

http://www.sigmaweb.org/

