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Abstract. The research aims to enhance product value and meet customer
requirements by integrating the Kano Model with Time-Driven Feature-Based
Costing (TD-FBC). The Kano Model identifies customer requirements by
surveying their opinions and incorporating them into the product. Meanwhile, TD-
FBC contributes to allocating costs to products in a manner that aligns with the
features and functions customers desire in the product. To test the research
hypothesis, Ur State Company / Extrusion Factory, one of the Ministry of Industry
companies in Dhi Qar Governorate, was selected. The deductive approach was
adopted in the theoretical framework to test the hypothesis and address the
research problem, while the experimental approach was applied to implement the
integration between the Kano Model and TD-FBC and demonstrate its role in
enhancing product value. The research reached several conclusions, most notably
that the integration between the Kano Model and TD-FBC leads to a deeper
understanding of customer desires versus the costs incurred by the economic unit
to achieve them. It also guides the economic unit’s resources and time toward
high-value requirements from the customer's perspective, thereby enhancing

product value.
HUHTET'PALIUA MOJIEJIU KAHO U CUCTEMBI YUETA 3ATPAT
O BUJIAM JEATEJbHOCTH, OCHOBAHHOM HA BPEMEHMU (TD-
ABC), M EE POJIb B NOBBIIEHUU HEHHOCTHU NPOJAYKIUN
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Kadenpa Gyxranrepckoro yuera,
Kosnemx yrpasiieHUs: 1 9KOHOMUKH,
Yuusepcuret Bacur,
Bacwur, Hpax
AHHOTaumsa. Hacrosmee wucciaeqoBaHWE HANPABICHO Ha IIOBBILIEHUE
LIEHHOCTH NPOAYKUMU U YAOBIETBOPEHUE TPEeOOBaHUW KJIMEHTOB MOCPEACTBOM
uHTEerpauu Mozenu KaHO ¢ cuctemMoil ywera 3aTpar MO XapaKTepUCTHKaM
npoaykuuu, ocHoBanHoM Ha BpemeHu (TD-FBC). Monens Kano mno3Bosser
BBISBJIAITH TpeOOBaHMs MOTpeOUTENeH MyTeM M3y4YeHHUs X MHEHUH U y4YUTHIBATh
uX Tmnpu paspaborke mpoaykuuu. B cBoro ouepenp, cucrema TD-FBC
CIOCOOCTBYET pacHpeiesieHHI0 3aTpaT Ha MPOAYKIHMIO B COOTBETCTBUH C
XapaKTepUCTUKaMH U PYHKIMSIMH, KOTOPBIE SIBIAIOTCS Haubosee 3HaYMMbIMU JIJIs
notpeduteneil. [Ins mnpoBepku runote3bl HccieqoBaHUs Oblia  BbIOpaHa
INocynapcteennas kommnanust «Yp» (Ur State Company), DKCTpy3UOHHBINA 3aBO/I,
SABJISIFOLLIMICS OJHUM U3 Npeanpusatuii MUHHCTEPCTBA NPOMBILIIIEHHOCTH Mpaka B
npoBuHinu Jlu-Kap. B Teopernueckoil yactu ucclieoBaHUsI ObUI MCIOJB30BaH
JNEAYKTUBHBIM MOAXOJ I IPOBEPKH TMIIOTE3bl M PEIICHUS HCCIEI0BATEIbCKON
npoOJieMBbl, TOI/1a KaKk B MPAaKTHUYECKON 4YacTH MPHUMEHSJICS 3KCIEPUMEHTAJIbHBIHN
noaxoa s peanusaunu uHTerpanuu moaenu Kano u cucrembr TD-FBC wu
JEMOHCTpAlMA €€ POJIM B IOBBIIICHWM LEHHOCTH npoaykuuu. Ilo pesynpratam
UCCJEeOBaHMUsT ObLI CHENaH psa BBIBOJOB, Hambojiee BaXXHBIM M3 KOTOPBIX
AByIseTcsl TO, 4yTo uHTerpauusa moxaenu Kano u cucrtembl TD-FBC obecneunBaer
Oosee TIIyOOKOE MOHMMAaHHUE MOTPEOHOCTEN KIMEHTOB M COOTHOIIEHUS MEXIY
ATUMU NOTPEOHOCTSIMU U 3aTpaTamMu, KOTOPbIe HECET SKOHOMUYECKAs €IMHULIA JUIs
UX yaoBieTBOpeHusA. Kpome TOro, IOaHHBIM MOAXOJ ITO3BOJIIET HAIPABIIATH
pecypcsl M BpeMsl TNpEANpUSTUS Ha peaju3aluio TpeOOBaHUU, O0Jagaronnx
HauOONbIIEH IIEHHOCTBIO C TOYKHU 3pPEHUS] MOTPEOUTENs, YTO CIOCOOCTBYET
MOBBIIICHHUIO 001N IEHHOCTH MPOAYKIIHH.

Introduction

JxoHomMuKka u conuym'' Ne6(145) 2026 www.iupr.ru"



Amidst the fierce competitive market and shorter life cycles of products
owing to constant changes in the taste and preference of customers, caused by
openness of the country to the global marketplace, market share retention or
customer satisfaction cannot be achieved through product quality or cost alone
anymore. It is therefore essential to utilize integrated management systems and
methods that will increase product value by eliminating wastage of costs and
identifying the needs of the customers. This research attempts to increase product
value by combining the Kano Model method which emphasizes the analysis of
voice of the customer and classifies their needs into different categories with the
Time Driven Function-Based Costing (TD-FBC).

The Kano Model was invented by Dr. Noriaki Kano in the 1980s; this
approach emphasizes the classification of the attributes of the products or services
according to the effect that they have on customers' satisfaction. There are five
main requirements for these attributes, including Must-be/Must-have, One-
dimensional, Attractive, Indifferent, and Reverse. Using this classification,
economic entities will be able to comprehend better what customers require from
them, focusing on those aspects that really affect their satisfaction. Thus, applying
the Kano Model is an intelligent move towards improvement of products.

The Time Driven Activity Based Costing (TD-ABC) method is believed to
be one of the most significant contemporary approaches used in accounting that
strive to give a more accurate representation of costs of activities and operations in
enterprises. The TD-ABC approach is based on measuring the amount of time
taken by resources to complete activities. This method is distinguished by its
relative simplicity in comparison with traditional ones. Additionally, TD-ABC
helps to identify inefficiencies and increases effectiveness through removing those
activities that do not add value for customers. Therefore, using this method is
crucial in optimizing costs and focusing on value-added activities.

The improvement of product value is among the objectives that have been
identified to be critical for economic units. The process can therefore be described

as an effort that seeks to improve the utility value of the product to the customer
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compared to its price. Value improvement is done through improvements in design
quality, product performance, manufacturing efficiency, and customer services
which meet the customers' needs beyond their expectations. The process of value
improvement is highly associated with innovation and development since it helps
the economic unit to gain competitive advantage.

Section One: Research Methodology

First: Research Problem

The Iraqi industrial economic entities confront many difficulties in
attempting to integrate between client satisfaction and cost distribution. This could
lead to the creation of designs that might have the emphasis on certain needs that
would not add much to the satisfaction of the clients or cost saving done
unilaterally. This means that there could be a waste of resources or the provision of
products that may not provide value for money to the customers. The problem
could be framed in the following questions:

1) Do the Kano Model and Time-Driven Function-Based Costing system
contribute to enhancing product value?

2) What is the impact of this integration on supporting managerial decisions
to balance customer satisfaction with cost reduction?

Second: Research Objectives

The research aims to achieve the following:
. Examining the feasibility of constructing an integrated framework between the
customer-satisfaction-oriented Kano Model and the time-driven TD-FBC system to
determine the technological cost of activities.
. Providing a guide for industrial managements on how to direct resources and time
toward high-value functions.
. Raising the awareness level of economic units regarding mechanisms to confront
global competition by linking design quality with actual cost.

Third: Research Hypothesis
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The research stems from a main hypothesis stating that: "The integration
between the Kano Model and the time-driven TD-FBC leads to enhancing product
value by maximizing customer satisfaction and rationalizing activity costs."

Fourth Research Importance: The importance of the research stems from
enriching accounting and managerial thought with a modern integrated tool. This
tool helps uncover the flaws inherent in traditional accounting systems and works
on enhancing product value in a way that aligns with meeting customer
requirements, as well as achieving a competitive advantage for the economic unit.

Fifth Research Population and Sample (Field of Application): The
research population is represented by the industrial sector in Iraq, while the
specific field of application is represented by Ur State Company / Extrusion
Factory — Unanodized Aluminum Profiles.

Section Two: Conceptual Framework

First: The Kano Model

1. The Origin, Concept, and Definition of the Kano Model:

The Kano Model was first introduced to distinguish among three primary
requirements: must-be, one-dimensional, and attractive requirements. Each of these
requirements influences customer satisfaction in distinct ways when fulfilled
(Radfar et al., 2014: 441). Must-be requirements represent indispensable, "taken-
for-granted" customer demands that are essential in a product or service. Their
presence does not positively increase customer satisfaction; however, their absence
leads to extreme dissatisfaction (Rui, 2013: 38). Conversely, for one-dimensional
requirements, the level of customer satisfaction is directly proportional to the
fulfillment level of the requirement within the product or service. This means that
higher quality in meeting the requirement leads to increased customer satisfaction,
and vice versa (Hao & Li, 2010: 10). Finally, attractive requirements are
characterized by their ability to generate high levels of customer satisfaction when
present in products or services. Nevertheless, their absence does not cause
customer dissatisfaction, as these requirements are unexpected from the economic

unit. Furthermore, Rust & Oliver categorized customer delight factors into the
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following categories based on human memory function (Goswami & Sarma, 2019:
407):

A. Imagined Delight: This involves customers remembering "delightful
consumption experiences," which means accepting them as normal due to
"heightened expectations." In short, this type of delight raises customer
expectations and can foster customer loyalty through attraction.

B. Re-enacted Delight: This involves the customer joy experienced when a
person plays a favorite movie or song. In the case of re-enacted delight, marketers
can secure loyalty by re-enacting memories of delight.
C. Transient Delight: This type of delight can be attributed to fate, randomness, or
mere coincidence.

Additionally, Mikuli¢ defined the Kano Model as a customer requirements
model, a customer needs model, or simply the theory of attractive quality;
however, it has become popularly recognized as the Kano Model (Mikuli¢, 2007:
2).

2. Customer Requirements According to the Kano Model: Kano classified
customer requirements into three primary categories:

A. Must-Be Requirements (Must-Have): These are requirements that lead to
dissatisfaction when they are not fulfilled (or when they are provided at an
unsatisfactory level), because the customer takes them for granted. However, when
they are fulfilled (provided at a satisfactory level or higher), they do not lead to
positive satisfaction (creating an asymmetric effect). The attributes of these
requirements are implicit, intuitive, and not particularly distinctive or explicit.
Evidently, when an economic unit fulfills must-be requirements, it merely secures
its entry into the market, whereas a decline in fulfilling them leads to an excessive
increase in dissatisfaction (or a drop in satisfaction).

B. Performance Requirements (One-Dimensional): These are requirements
that result in satisfaction when fulfilled and dissatisfaction when left unfulfilled
(Mikuli¢, 2007: 2). It is clear that fulfilling performance requirements ensures that

the economic unit can compete in the market. An increase in fulfillment leads to a
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proportional increase in satisfaction, while a decrease in fulfillment leads to a
proportional decrease in satisfaction (or an increase in dissatisfaction), causing the
economic unit to fall short.

C. Attractive Requirements: When these requirements are fulfilled, they
provide delight and satisfaction; however, when they are not met, they do not
cause dissatisfaction because they are unexpected by the customer. Meeting these
requirements can be described as "expressive" or "articulate"; meaning that when
the economic unit satisfies these unexpected requirements, the customer cannot
deny their feeling of delight (Zwein, 2009:13). Fulfilling attractive requirements
ensures that the economic unit distinguishes itself from competing firms in the
market, as an increase in fulfillment triggers an exponential increase in satisfaction.
For instance, on the Gmail website, it is pleasantly surprising that the platform
provides an intelligent system to prioritize emails based on monitoring user
behavior. It identifies which messages the user cares to open promptly, granting
them priority over messages that are consistently ignored. The following Figure (1)
illustrates these types of requirements:

Figure 1 - Types of Kano Model Requirements

Satisfaction
Delighters
.________..--""'"
One-dimensional
Insufficiency Sufficiency
..----'-------_-_--l
/ Must-be
Dissatisfaction
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Sources: ROTAR & KOZAR, The Use of the Kano Model to Enhance Customer
Satisfaction, no: 4, november2017:344.

It can be observed from Figure (1) that it represents the foundational
framework of the Kano Model requirements. It illustrates that the starting point of
one-dimensional requirements moves from the dissatisfaction/shortage quadrant
toward satisfaction/fulfillment. This is because the more the economic unit fulfills
these requirements for the customer, the higher the degree of satisfaction, and vice
versa. On the other hand, must-be requirements initiate from the
shortage/dissatisfaction phase and progress toward fulfillment; this is because
these requirements are mandatory for the economic unit to fulfill. Meeting them
does not make the customer feel satisfied, but the economic unit's failure to
provide them will result in customer dissatisfaction. Finally, regarding attractive
requirements, the customer experiences delight whether the economic unit works
to fulfill these requirements or not. This explains why their starting point lies
above the shortage axis, meaning the customer inherently feels satisfied even if the
economic unit does not actively fulfill them.

3. Steps for Implementing the Kano Model: The Kano Model is
implemented through four consecutive steps, as follows:

A. Classifying Customer Requirements into Six Categories: Kano classified
customer requirements into six distinct categories, which are detailed as follows
(Al-Tamimi, 2023: 25).

1. Must-Be Requirements: These are requirements expected to be fulfilled by
the product (taken for granted when achieved), but their non-fulfillment
leads to dissatisfaction.

il.  One-Dimensional Requirements: Fulfilling these requirements leads to
satisfaction, while failing to meet them results in dissatisfaction.

ii1.  Attractive Requirements: These are requirements completely unexpected by
the consumer; fulfilling them leads to satisfaction, whereas not fulfilling

them does not cause dissatisfaction.
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iv.  Indifferent Requirements: These are requirements that do not lead to either
satisfaction or dissatisfaction, regardless of whether they are achieved or not.

v. Reverse Requirements: These are requirements that lead to satisfaction when
they are not implemented, and dissatisfaction when they are implemented.

vi.  Questionable Requirements: These attributes emerge due to ambiguities and
contradictions in customer responses, leading to a misunderstanding of the
answers to customer-related questions in the Kano Model questionnaire. It is
worth noting that these questionable requirements do not typically appear
within the final analysis of the questionnaire, as they constitute a negligible
percentage compared to the other requirements.

Figure (2) illustrates the classification of customer requirements:

Figure 2 - Types of Kano Model Requirements
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sources: rui (2013) «a patient-oriented approach to facilities management in
singapore’s hospitalsy a thesis submitted for the degree of master of science (building)

department of building national university of singapore p (39).

B. Preparing the Questionnaire: The specialized Kano Model questionnaire
is designed to determine customer requirements, utilizing analytical techniques
featuring pairs of functional (positive) and dysfunctional (negative) questions
(Gupta & Shri, 2017: 6). Table (1) illustrates the structure of the Kano Model
questionnaire (Hao & Li, 2010: 11).

C. Analyzing the Questionnaire into Quality Requirements (Attributes): The

Kano Model provides a rigorous methodology for mapping consumer responses.
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After extracting information from the survey, the Kano evaluation matrix is
utilized to tabulate and categorize the data (Bennur & Jin, 2012: 176). Table (1)
provides an illustrative example for classifying survey responses and
distinguishing requirements into the six categories previously detailed in step (A)
(Al-Tamimi, 2023: 28):

Table 1 - Kano Evaluation Questionnaire

SOURCES: Pheng & Rui(2016) Service Quality for Facilities Management in Hospitals.
Response to dysfunctional guestion
1. Like 2. Must be |3 Neutral |4. Live with | 5. Dislike

Response to [ 1. Like |Q | A A | A O
functional 2. Must be R [T I [1 M
question . 3. :";l..“l..ll.]'lil - R- . [ - I I |
| 4. Live with |R F IE 1 M
| 5. Dislike |R 'R R 'R 0

The symbols presented in the table refer to:
1. O: One-dimensional requirements
A: Attractive requirements
Q: Questionable requirements
R: Reverse requirements

M: Must-be requirements

AN O

I: Indifferent requirements
D. Calculating Customer Satisfaction and Dissatisfaction Indices:
The Customer Satisfaction Index (CSI) is calculated using the following
equation (Al-Tamimi, 2023: 32-33):
Satisfaction Index= {A+O} {A+O+M+I])
Similarly, the Customer Dissatisfaction Index (CDI) is measured using the
following equation: Dissatisfaction=- (O+M} {A+O+M+I)

Second: Time-Driven Feature-Based Costing System (TD-FBC)

The Concept of Time-Driven Feature-Based Costing (TD-FBC):

The Time-Driven Feature-Based Costing system is fundamentally derived
from the Time-Driven Activity-Based Costing (TD-ABC) system. Both systems

apply the time equation that captures the time required to perform an activity

JxoHomMuKka u conuym'' Ne6(145) 2026 www.iupr.ru"



necessary to complete one unit of a product. However, the TD-FBC system does
not stop merely at the activity level; it goes further to address the primary features
(functions) of the product for which it was created, as well as secondary features
that enhance or contribute to achieving the primary ones, thereby reflecting
customer desires. It is crucial to distinguish between an activity and a feature; an
activity is essential for task completion but is not necessarily meaningful or
beneficial to the end-consumer.

Conversely, a feature is what the customer ultimately pays for. For instance,
if an individual reviews a document, this constitutes an "activity," whereas if this
review leads to improving security within the economic unit, this represents a
«feature» (Bartolomei & Miller, 2001: 4).

Nhaili et al. defined time-driven feature-based costing as an advanced
costing system designed on the basis of time-driven activities. This system has
been introduced as a revolutionary approach in the field of costing, taking into
account the allocation of resources to activities. The TD-FBC system is anchored
on transforming cost drivers into a time equation that reflects the time required to
perform activities as a function of certain cost drivers (Nhaili et al., 2016: 152). It
is worth noting that time-driven feature-based costing is classified as a system
rather than just a method—similar to the activity-based costing system—because it
possesses inputs, processing, and outputs. The inputs consist of financial data
related to cost accounts, alongside non-financial data represented by time-based
cost drivers. The processing involves mathematical operations to determine the
cost rate per time unit to calculate individual activity costs, determine the feature
cost, and compute the ratio of the feature cost relative to total product costs, among
other treatments. Finally, the outputs are represented by the actual cost of the
product manufactured by the economic unit (Al-Khalil, 2012: 13).

2 . The Concept and Definition of Value:

Boztepe defined value as the monetary sacrifice a consumer is willing to
make in exchange for a product. Money is viewed as a primary indicator of value,

under the assumption that at the exact moment of purchase, the consumer performs
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a rational assessment of what is being received versus the amount of money being

given (Boztepe, 2007: 56(.

The modern concept of value directly focuses on the interaction between the
customer and the economic unit, where they simultaneously cooperate and
compete. They cooperate in co-creating joint value, while competing in extracting
economic value (Prahalad & Ramaswamy, 2004: 11).

Kotler outlines three levels illustrating the types of value a product can
deliver to the customer. These levels presented by Kotler are closely analogous to
the customer requirements introduced by Kano in his 1984 foundational model.
These levels are as follows (Elg & Gustaffson, 2008: 10-39):

o The First Level: This level provides the core service, or in other words, fulfills
the primary purpose that the product is fundamentally required to achieve.

o The Second Level: This level includes additional or secondary features that
accompany the product—for instance, making a screen display colors instead of
black and white, or integrating a flash into a camera. These features enhance
product value and make it more advanced. Crucial factors at this level include
the capability of on-time delivery, alongside the critical importance of product
quality.

o The Third Level: A product containing features from this third level is referred
to as an "augmented product." It incorporates intangible features that transcend
ordinary standards, enabling the product to exceed customer expectations. This
level necessitates the availability of technology that simulates all product
processes, spanning from raw material procurement to product sales and post-
sale services. Notably, economic units occasionally confront constraints
regarding the limited time available for product development.

This economic unit achieves a unique competitive advantage when it
manages to reach the third level in Kotler’s hierarchy. In turn, the uniqueness of
that particular product distinguishes it from other economic units on the market,
resulting in an outstanding transformation of the value of the product and customer

satisfaction. For those units that only reach the first two levels, however, the fast
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growth of technology and decreasing product life cycle make time insufficiency

incapable of ensuring their survival in such a competitive environment.

Third: The Usefulness of the Kano Model in Increasing Product Value

Given all the above, the Kano Model is a necessary instrument in quality
management and product development, as it allows one to get acquainted with
customers’ requirements and expectations. At the same time, the Kano Model
contributes to understanding how different product features affect customer
satisfaction. Thus, the use of the Kano Model may contribute to increasing product
value through focusing on the requirements maximizing customer satisfaction.

Specifically, the role of the Kano Model in enhancing product value is manifested

through:

1. Classifying Product Requirements:
The Kano Model helps classify product requirements into five primary

categories (Gupta & Shri, 2018: 5):

o A. Must-Be Requirements (Must-Have): These requirements are essential
and must be present in the product. Their absence leads to customer
dissatisfaction, but improving them beyond the minimum threshold does not
add to customer satisfaction. For example, in a smartphone, the ability to make
calls is a must-be requirement.

o B. Performance Requirements (One-Dimensional): These requirements
directly elevate the level of customer satisfaction. The higher the quality or
performance of these requirements, the greater the customer satisfaction. A long
battery life in a smartphone serves as an example.

« C. Attractive Requirements: These requirements are unexpected and bring
sudden delight to customers. Their presence significantly enhances customer
satisfaction, but their absence does not cause dissatisfaction. An example is the
facial recognition feature in a smartphone.

o D. Indifferent Requirements: These are requirements that do not lead to either
satisfaction or dissatisfaction, regardless of whether they are implemented or

not.
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« E. Reverse Requirements: These are requirements that lead to satisfaction
when they are not implemented, and cause dissatisfaction when they are
achieved.

Consequently, the Kano Model assists in identifying the areas where
development teams should focus to guarantee improved customer satisfaction, by
understanding what customers expect versus what surprises them, thereby
achieving greater customer delight.

2. Prioritization:

By classifying requirements, the product development team can prioritize
which requirements to focus on to achieve the greatest added value for the product
and maximize customer satisfaction (Shahin et al., 2012: 344).

3. Increasing Competitive Differentiation:

Meeting attractive requirements can give the product an edge, since it gives
the customer a special and unique experience.

4. Effective Resource Allocation:

Through this model, resource allocation will be more efficient and will help
us meet the requirements that really matter to the customer and increase the value
of the product. To increase the value of the product features, we need to verify the
following points:

e A. Optimizing Must-Be Requirements: Making sure that must-be requirements
are present and functioning efficiently, as their absence leads to customer
dissatisfaction.

« B. Enhancing One-Dimensional Requirements: Increasing the effectiveness
of the requirements expected by customers and improving their performance
can lead to enhanced customer satisfaction and a higher perceived product
value.

« C. Adding Attractive Requirements: Developing new and innovative features
that surprise and delight customers can significantly elevate product value and

make it stand out in the market.
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All things considered, using the Kano Model in the product
development process will improve product value by having a good knowledge
of what customers want in their products, categorizing product features
according to how they affect customer satisfaction, and focusing on those that
have the most positive effect on them.

Fourth: The Role of the TD-FBC System in Enhancing Product Value

The TD-FBC system plays an active role in enhancing product value
through:

1. Greater Accuracy in Cost Allocation:

The TD-FBC system helps allocate costs with higher precision by directly
linking costs to the time consumed in performing product features. This allows for
a better understanding of the actual costs associated with each feature, which
contributes to identifying areas that can be optimized to enhance resource
utilization efficiency (Al-Kawaz, 2016: 63).

2. Improving Decision-Making:

Through a deep understanding of time-related costs, companies can make
more informed decisions regarding production and design processes. For instance,
non-essential or high-cost features can be identified and subsequently optimized or
eliminated, leading to cost reductions without negatively impacting product quality
(Majid, 2020: 175).

3. Enhancing Operational Efficiency:

Based on the time consumed to produce specific features, operational
processes can be optimized to mitigate time and resource waste. This gained
efficiency directly reflects on enhancing product value by lowering total costs and
increasing the capability to deliver high-quality products at competitive prices (Al-
Kishwan, 2018: 48).

4.Focusing on Value-Added Features:

The TD-FBC system helps shift focus toward features that add actual value

to the product and matter most to customers. Consequently, efforts and resources
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are directed toward improving product aspects that elevate its market value (Majid,
2020: 172).

Therefore, a direct correlation exists between time-driven feature-based
costing and product value enhancement. This system achieves greater efficiency in
resource utilization, eliminates unnecessary costs, and boosts product quality,
which ultimately enhances its value in the eyes of customers and consumers.

Fifth: The Role of Integration Between the Kano Model and TD-FBC in
Enhancing Product Value

When merging the Kano Model with Time-Driven Feature-Based Costing
(TD-FBC), significant improvements in product value can be realized through the
following processes:

1. Optimizing Resource Allocation:

By leveraging the Kano Model, requirements that add the highest value to
customers can be identified. Concurrently, using TD-FBC allows resources to be
allocated more efficiently toward these requirements. Focus is placed on activities
that support developing must-be, one-dimensional, and attractive requirements,
which enhances the final product's value while keeping costs under control.

2. Cost-Benefit Analysis:

Combining both tools will allow conducting a cost-benefit analysis of each
requirement of the product. The analysis will help identify whether or not it is
worth investing more money, or there are possibilities to save on costs without
losing customer satisfaction.

3. Optimizing the Design and Development Processes:

The clearer understanding of customer desires and willingness to pay for the
required services/products will allow optimizing the design and development
processes. TD-FBC will be able to determine the activities that require too many
resources and calculate the costs of certain features. In addition, it will allow
operation under the used capacity.

4. Increasing Customer Satisfaction and Saving Costs:
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Identifying customer desires and using cost analysis in order to maximize
the value of the final products.

In summary, it is clear that the application of Kano Model with TD-FBC
contributes greatly towards increasing the value of the products because they help
in assessing the requirements of customers and evaluating their cost from the
perspective of TD-FBC systems. This approach helps economic units meet the
needs of customers in terms of cost minimization and maximization of customer
satisfaction. To the researchers, adopting the Kano Model along with TD-FBC at
the State Company for Engineering Industries at Ur is an important aspect in
increasing the value of the product and maximizing customer satisfaction. In this
regard, Kano Model would first be used in analyzing and classifying customer
needs and thereafter the use of TD-FBC.

Section Three: The Practical Framework (A Case Study at Ur State
Company) Research Population, Sample, and Core Product Components:

As part of the testing process of the research hypothesis, and for the
application of the above-integrated framework, the Ur State Company / Extrusion
Factory, situated in Dhi Qar Province, was chosen. This is an aluminum factory
specializing in the manufacturing of unanodized aluminum profiles (used in the
production of doors, windows, and counters). One metric ton was adopted as the
standardized measurement in regard to the production of such products, since there
can be no alternative due to varying weight and millimeters among others. The
following are the direct and indirect physical factors needed in order to
manufacture one ton of unanodized aluminum profiles as identified by the
engineers:

1. Aluminum Billets (AL 6063): Primary component in the product
structure.

2. Graphite Material: Auxiliary materials used in coating dies to avoid
sticking.

3. Protective Tape (Sticker): Protective layer preventing profiles from any

scratches.
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4. Timber: Wood used in placing below and above the profiles for easy
lifting.

5. Strapping Bands (Clips): Metal or plastic bands to package profiles
together.

First: Practical Application of the Kano Model and Classification of
Customer Requirements:

A dual-response Kano questionnaire was designed and constructed in
consultation with the factory's experts, comprising 12 core requirements
concerning the quality and packaging of aluminum profiles. A total of (60) survey
questionnaires were distributed to aluminum workshop owners, counter
manufacturers, and door fabricators, from which (50) complete and wvalid
questionnaires were recovered for statistical analysis. Following data processing
and the cross-referencing of functional and dysfunctional responses based on the
standard Kano evaluation matrix, the final results and classifications emerged as
illustrated in Table (2) below:

Table 2 - Results and Classification of Customer Requirements According to

the Kano Model

Customer Requirements A |O M |1 R Q Total Kano

Classification

—_—

1-Dimensional accuracy. 17| 23 7 2 0 50

0)

2-Producing profiles with | 25 18 6 1 0 0 50
customized shapes and
dimensions upon customer
request.

A

3-Profile straightness. 14| 27 9 0 0 0 50

4-Profile hardness and | 13| 15| 17 4 0 1 50
resistance to  bending
without fracturing.

<o

5-Retention of the 8| 20| 14 5 2 1 50
designed shape after heat
treatment.

6-Homogeneity of the| 7| 21| 10 11 0 1 50
metal micro-structure.

7-Secure packaging to| 9| 18| 23 0 0 0 50
protect  profiles  from
scratches and damage.

8-Placing a clear | 9| 11| 12 18 0 0 50
identification label on
each package.
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9-Eco-friendly packaging. 8 12 11 17 2 0 50 I
10-Corrosion resistance. 11| 22| 15 2 0 0 50 0)
11-Resistance to weather | 12| 15| 12 8 3 0 50 o
conditions.

12-Availability of modern | 19| 10| 12 5 1 3 50 A
production machinery

Second: Analyzing and classifying customer requirements according to the results of
the Kano: survey model Based on the response frequencies presented in Table (2),
both the satisfaction and dissatisfaction indices were measured for each
requirement. To illustrate the mathematical equation applied, we provide a
practical example demonstrating the calculation for the «Dimensional Accuracy»
requirement (where frequencies are: A=17,0=23,1=2, M =7).

Satisfaction Index (SI) for Dimensional Accuracy= 23+17 / 17+23+7+2=
40/49 = 0.82

Dissatisfaction Index (DI) for Dimensional Accuracy= 23+7 /
17+23+7+2=30/49 = 0.61

Using the same computational methodology, the indices for the remaining
12 requirements were calculated and are summarized in Table (3) below. This
presentation ensures a clear overview of the satisfaction and dissatisfaction
metrics.

Table 3 - Satisfaction and Dissatisfaction Indices for Customer Requirements

Customer Requirements SI DI
1-Dimensional accuracy. 0.82 ] 0.61-
2-Producing profiles with customized shapes and dimensions upon customer | 0.86 | 0.48-
request.

3-Profile straightness. 0.82 | 0.72-
4-Profile hardness and resistance to bending without fracturing. 0.57 | 0.65-
5-Retention of the designed shape after heat treatment. 0.6 | 0.72-
6-Homogeneity of the metal micro-structure. 0.57 | 0.63-
7-Secure packaging to protect profiles from scratches and damage. 0.54 | 0.82-
8-Placing a clear identification label on each package. 0.4 | 0.46-
9-Eco-friendly packaging. 0.42 | -0.48
10-Corrosion resistance. 0.66 | 0.74-
11-Resistance to weather conditions. 0.57 | -0.57
12-Availability of modern production machinery 0.62 | 0.47-

An efficiency rate of 80% of the theoretical capacity was adopted as the

practical available capacity to exclude naturally lost time (such as rest breaks and

JxoHomMuKka u conuym'' Ne6(145) 2026 www.iupr.ru"




machine maintenance). The available time for a single production department was
calculated based on the following equation:

(60 minutes x 7 daily working hours % 20 monthly working days, excluding
official holidays) x 80% = 6,720 available minutes per month per worker.

The cost per minute (for both direct labor and indirect costs) was derived by
dividing the total monthly cost by the practical capacity of the resources. The
outputs for three main production departments for the month of February are
summarized in Table (4):

Table 4 — Cost per Unit of Time (Minute) for Production Departments

(IQD)

Production | Monthly Cost Rate | Monthly Cost Rate | Monthly Cost Rate
Unit / | Direct Cost | Per Minute | Direct Cost | Per Minute | Indirect Per Minute
Department | of the | (IQD/Min) | Per (IQD/Min) | Cost (IQD) | (IQD/Min)

Departmen Worker

t (IQD)

Supervisor

(IQD)
Extrusion 1,000,000 148.81 | 700,000 | 104.167 | 5,500,000 54.563
and Cutting
Heat
Treatment 750,000 |  111.607 | 600,000 89.286 | 4,500,000 |  334.821
(Thermal
Processing)
Packing
and 650,000 96.726 550,000 81.845 | 1,217,291 22.643
Packaging

Using the same mechanism, the cost rate per minute for the service and
administrative support cost centers was calculated as follows: (Information and
Follow-up = 1,520.886 1QD), (Maintenance = 1,292.766 1QD), (Transportation =
1,247.472 1QD), (Warehouses = 1,318.833 IQD), and (Quality Control =
11,193.491 1QD/Min), with the latter exhibiting a higher rate due to the elevated
costs of laboratory equipment.

Third: The Technological Path and Production Activity Pools:

The detailed technological path for producing one metric ton of unanodized

aluminum profiles within the factory was tracked, and the actual time duration
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required to execute each activity was measured in minutes alongside its place of
occurrence:

1. Extrusion and Cutting Department: This department comprises 12
sequential activities, beginning with preparing and signing the work order
(Information Section), receiving and weighing materials (Crane), preheating dies
and aluminum billets (60 minutes for the press), lifting billets (120 minutes for the
assistant), extrusion and profile forming (110 minutes), coating the disc with
graphite (10 minutes), straightening and tension stretching (120 minutes), and
cutting to requested lengths (120 minutes), followed by inspection and transport.
The total technological path in this department amounts to 557 minutes.

2. Heat Treatment Department: This department involves 10 activities, most
notably pushing containers, operating the aging furnace for (90 minutes) until the
profiles acquire the required hardness, fan cooling (5 minutes), hardness testing,
and transport. The total duration amounts to 110 minutes.

3. Packing and Packaging Department: This department includes 8 activities,
encompassing laboratory inspection, wrapping the profile with the company’s
protective tape (40 minutes), packing and bundling profiles into large packages (30
minutes), and delivery to warehouses (30 minutes). The total duration amounts to
114 minutes.

Consequently, the total actual technological time required to produce one
metric ton is 781 minutes. Conversion costs were calculated by multiplying the
cost rate per minute (from Table 9) by the duration of each activity, yielding the
following aggregated costs: (Extrusion Department = 185,812.726 1QD), (Heat
Treatment = 63,203.907 IQD), and (Packing and Packaging = 105,910.242 1QD.

Fourth: Allocating Product Component Costs Using the TD-FBC
System: Based on the factory management's assessment, the total actual time (781
minutes) was allocated across the five product components according to their
actual consumption within the production departments). Table (5) presents the
final summary of direct material costs combined with the technologically derived

conversion costs for each component per metric ton:
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Table 5 — Cost of Aluminum Profile Components per Ton According to

the TD-FBC System 1QD

Components Material Cost Conversion Costs Total

AL 6063 2,875,000 223,255.089 3,098,255.089
Graphite 2,294.506 25,761.544 28,056.05
Sticker 5,000 65,032.605 70,032.605
Timber 6,000 18,580.744 24,580.744
Strapping Bands 4,000 22,296.893 26,296.893
Total 2,892,294.506 354,926.875 3,247,221.381

The accounting results demonstrate that the actual cost of producing one
metric ton of unanodized profiles amounts to 3,247,221.381 1QD when
implementing the TD-FBC system.

Final strategic cost allocation indicates a significant mismatch, where the
packing department consumes substantial conversion costs (105,910.242 IQD) yet
fails to resolve high customer dissatisfaction (-0.82) regarding protection, requiring
immediate optimization. Reallocating savings from waste reduction toward
improved packaging, identified as an 'Attractive' Kano requirement, will maximize
value and rationalize activity costs.

Fifth: Comparative Analysis: The Company’s Traditional System
Versus the TD-FBC System:

The results of the TD-FBC system were compared with the current
traditional costing system applied at Ur State Company. The traditional system
calculates the cost per ton by adding imported direct materials (2,875,000 1QD)
and dividing the total monthly wages by the actual production volume of (77.472
tons), which yields a highly inflated labor cost share per ton amounting to
(1,285,490.9 1QD). Furthermore, it allocates monthly manufacturing overhead
based on theoretical available capacity and the technological quantity that includes
abnormal spoilage (1.3 tons per single ton of production), reaching (175,223.809
IQD).

Table 6 — Cost Variance Between the Company’s Traditional System

and the TD-FBC System

TD-FBC
QD)

Cost Element The Company's Variance (IQD)

Traditional System

System
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(IQD)
Material Cost 2,892,294.506 2,892,294.506 | O
Conversion Costs 1,460,714.709 354,926.875 1,105,787.834
Cost Variance 1,105,787.834

The accounting analysis demonstrates a massive reduction in the cost per
single metric ton, amounting to 1,105,787.834 IQD, when implementing the TD-
FBC system. The scientific rationale behind this reduction is attributed to the
success of the TD-FBC system in excluding the costs of idle and unused capacity.
Furthermore, it avoids charging the product with labor wages that are unrelated to
actual production time, thereby eliminating the unjustified inflation of operational
costs inherent in the traditional system.

Sixth: Functional Analysis of Product Components (Primary /
Secondary(: In compliance with the second step of the practical framework, the
five components were dismantled and analyzed to determine their engineering and
marketing functions. In consultation with the factory's engineers, they were
classified into "primary" functions (essential for the product) and "secondary"
functions:

1. AL 6063 Billets: Perform the function of producing precise and complex shapes
for structural profiles (Primary(.

2. Graphite Material: Performs four distinct functions: reducing thermal retention
to prevent profile deformation (Primary), lubricating die walls to prevent
aluminum from adhering to the steel (Primary), filling micro-scratches to
mitigate die wear (Secondary), and preventing the appearance of external black
scratches on the surface (Secondary). Based on joint brainstorming sessions, the
utility proportions of these functions from the component were determined at
(35%, 35%, 15%, and 15%) respectively, to allocate its total cost of (28,056.05
1QD).

3. Protective Tape (Sticker): Its function is to protect surface profiles from

external scratches and damages during handling (Secondary).
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4. Timber and Strapping Bands (Clips): Perform a joint function, which is
facilitating terrestrial transport and handling operations by binding and
strapping the profiles securely (Secondary).

The cost of each function was determined based on its utility percentage
relative to the total component cost derived from Table (5). For single-function
components, the function cost was equal to the entire component cost (e.g.,
Protective Tape = 70,032.605 1QD, Timber = 24,580.744 1QD, and Strapping
Bands = 26,296.893 1QD.

Seventh: Practical Integration and the Composite Weighting Matrix for
Prioritizing Optimization:To scientifically prioritize development and
optimization in a manner that balances customer desires with the company's
financial burden, the Composite Weighting Method was applied. This method
balances the customer satisfaction index with the net requirement cost
technologically extracted via the TD-FBC system (where shared activity costs
were distributed among requirements based on the relative importance of Kano
satisfaction indices). A weighting coefficient was assigned to each Kano
classification as follows:

Must-be= 3, One-dimensional = 2,Attractive= 1.5, Indifferent = 0.

The following weighted mathematical equation was applied:

Composite Weight= Kano Coefficient*Satisfaction Index / Net Requirement
Cost* 10,000

Competitive optimization priorities were arranged in ascending order based
on the final composite weight value in the table:

Table 7 - Optimization Priorities Matrix According to the Integrated

Composite Weighting
Requirements Kano SI Kano Net Composite Weight
Classification Coefficient | Requirement
Cost (IQD)

Secure packaging M | 0.54 3 3,554.682 4.56
Resistance to

weather conditions 0| 057 2| 3,759.478 3.03
such as heat and

humidity
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Homogeneity  of

the metal micro- 0| 0.57 2 9,459.707 1.21
structure
Profile hardness M| 0.57 3| 14,642.294 1.17
Corrosion O 0.66 2| 18,529.563 0.71
resistance.

Retention of the
designed  shape
after heat
treatment

Profile
straightness
Producing
customized shapes
and  dimensions Al 0.86 1.5 | 33,862.315 0.38
upon customer
request
Dimensional
accuracy.

The matrix demonstrates that "secure packaging" occupies the first rank for

O| 0.6 2| 20,146.342 0.6

O] 0.82 2| 32,840.904 0.5

O 0.82 2| 83,563.608 0.2

development and optimization; this is because it represents a must-be requirement
that is critical to preventing customer dissatisfaction, and it can be enhanced at a
very low cost by utilizing anti-scratch adhesive tape. On the other hand, both
"identification labeling" and "eco-friendly packaging" yielded a composite weight
of zero, as they are classified as indifferent requirements (I) that do not influence
customer satisfaction. Consequently, from a managerial accounting perspective, it
is recommended to avoid allocating any financial resources to them, to dispense
with eco-friendly packaging, and to replace printed labels with low-cost barcode or
QR code stickers to optimize company funds.

Eighth: Strategic Analysis of the Capital Investment Decision (Fulfilling
the Attractive Requirement:The results revealed an eager desire among
customers for the availability of modern machinery as an attractive feature (A),
with a satisfaction index of (0.62). Accordingly, the equations of the TD-FBC
system were applied to evaluate a proposal submitted by a leading Chinese
company to procure a semi-automatic aluminum extrusion press machine (1000T)
valued at ($115,000), which is equivalent to (151,800,000 IQD) inclusive of
transportation and installation costs.

« Planned monthly production capacity of the machine = 300 tons.
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o Total production over the operational lifespan (20 years) =300* 12 * 20 =

72,000 \tons.

« Capital cost share per single ton of the machine = 151,800,000 / 72,000} =

2,108.33 IQD/Ton.

Upon substituting these values into the composite weight equation:

Composite Weight = 1.5 * 0.62 /21,084 * 10,000 = 0.44

This analysis demonstrates that investing in the procurement of the modern
machine represents a sound strategic decision. Technological automation
effectively integrates extrusion, cutting, and cooling functions simultaneously,
leading to a substantial reduction in labor costs within those units. Furthermore, it
minimizes time and resource waste while eliminating non-value-added activities,
which directly reflects on lowering the total cost and enhancing the overall product
value.

Section Four: Conclusions and Strategic Recommendations

The research validated its main hypothesis by demonstrating that integrating the
Kano Model with the Time-Driven Feature-Based Costing (TD-FBC) system
achieves a sustainable strategic advantage by aligning customers' engineering
desires with actual technological costs based on elapsed time. Specifically, the TD-
FBC system exposed critical flaws in the company’s current traditional system,
successfully reducing the calculated cost per single metric ton by 1,105,787.834
IQD by excluding idle capacity costs and indirect operational labor overheads that
do not consume actual time.

Furthermore, the composite weighting matrix proved that the highest
satisfaction index does not inherently dictate optimization priority; instead, it must
be balanced against cost, which positioned secure packaging as the absolute first
priority since it represents a mandatory requirement to eliminate customer
dissatisfaction at the lowest financial burden, while integrating modern PLC-
controlled technology shortens the technological path to minimize waste.
Consequently, the research strongly recommends that Ur State Company

immediately abandon its traditional costing methods and adopt this integrated
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framework as a periodic managerial and accounting tool for product pricing and
development.

Additionally, the company should urgently upgrade its aluminum profile
packaging using anti-scratch adhesive wrapping to resolve consumer
dissatisfaction, eliminate resource-wasting indifferent features—such as costly
eco-friendly packaging—by replacing traditional labels with low-cost QR codes,
and expedite the capital investment to procure the modern 1000T Aluminum
Extrusion Press Machine to maximize time savings, halve operational labor, and

enhance dimensional accuracy.
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