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1. Introduction

The modern business environment has led to the emergence of competitive markets due to the disappearance of trade barriers
and geographical boundaries between products and markets, increasing customer aspirations for the availability of products
in the right place, in the fastest time, and with the highest quality, at the lowest cost. It is difficult for many establishments to
adapt to the current business environment. Therefore, the importance of industrial establishments being linked to partnerships
and alliances with their suppliers and customers has emerged under the name supply chain to maximize the value provided to
the customer at the lowest possible cost through cooperation and coordination between the parties of the chain, which includes
a group of suppliers and manufacturers. To meet the requirements and desires of customers, to achieve high levels of
responsiveness and efficiency (Zbib et al., 2003; Dubey et al., 2020; Linkov et al., 2020; Arora et al., 2021). Based on the
concept of the supply chain, each facility specializes in performing activities with a comparative advantage and returns the
rest of the activities to other, more efficient facilities. Thus, many product costs have become determined outside the facility's
boundaries in connection with suppliers. Therefore, traditional efforts to reduce the cost, which is limited to the organizational
boundaries of the facility, are sufficient considering the modern business environment. Therefore, the trend towards cost
management along the supply chain has emerged (Boute et al., 2014). As a result, management accounting has responded to
these developments in the business environment by developing methods and tools for management accounting that are based
on not adhering to the boundaries of the organizational facility and paying attention to the external parties associated with it
in reducing the cost and improving the quality of its products. Among these tools is value chain Analysis, which considers
that the activities carried out by any party along the supply chain represent part of creating value for the customer, and
therefore, it is not limited to each facility within its borders and alone only. Still, the relationships and links between the
activities performed along the supply chain must be considered (Fayard et al., 2012). The study aims to demonstrate the impact
of value chain analysis practices on product cost along the supply chain and to examine the cost of products along the supply
chain in industrial companies from the point of view of financial managers and accountants. From the above, the research
problem is the lack of a specific and clear mechanism for managing supply chain costs through the use of value chain analysis
to understand and analyze the structure of costs and try to explain the factors driving them and use the information provided
by value chain analysis to identify deficiencies and inefficiency in performance activities and operations along the supply
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chain, in addition to the need for Sudanese companies to have sufficient knowledge of ways to employ value chain analysis
in managing costs and improving their level of performance. In short, the problem of the research lies in the ambiguity of
vision and the absence of an accurate evaluation of the impact of value chain analysis practices on product costs along the
supply chain. The supply chain in industrial companies in Sudan, the relationship between them, and the need to measure it
from the financial managers' and accountants' perspectives. Based on the above, the research problem can be identified in the
main question: What is the impact of value chain analysis practices on product costs along the supply chain in industrial
companies in Sudan from the point of view of managers, financial managers, and accountants?

2. Theoretical framework and hypotheses development
2.1 Value Chain Analysis (VCA)& Managing supply chain (SC) cost

According to Koc and Bozdag (2017), the value chain is the set of activities carried out to design, produce, market, provide,
and support its products to create value for its customers. These activities are the distinct material and technological activities
that the company undertakes to produce a product of value to customers (Horngren et al., 2012) defined it as a group of
successive enterprise activities that add benefit or value to goods and services so that they are arranged in the form of a value
chain, which is represented in research and development, design and production, marketing and distribution, and customer
service. VCA is a useful way to think about how we deliver value to customers and review all processes and the activities that
can be done to maximize this value (Al-HAshimi & Al-ardawe, 2020). VCA aims to improve efforts to reduce the cost and
improve the quality of the product by identifying the characteristics and functions of the product and the activities that
contributed to it, analyzing the relationships between the internal activities of the value-hosting facility, and identifying areas
of excellence in value-hosting activities (Donovan et al., 2015). Conducting value chain analysis for supply chain facilities
relies on the efforts of a team consisting of management accountants, design and production engineers, marketing managers,
customers, and suppliers of the main facility to identify the strengths, weaknesses, opportunities, and threats that provide a
future vision for the supply chain, which represents the basis for making appropriate decisions to strengthen Competitive
advantage (Blocher, et al., 2010), According to Al-HAshimi and Al-ardawe (2020), Agndal and Nilsson (2010), Holweg and
Helo (2014) and Dekker (2003), the VCA in the SC is analyzed through the following steps: identify and analyze the value
chain activities of the main facility, as well as activities related to its customers and suppliers, focus on strategic activities and
determine the cost allocated to each activity, and determine the cost drivers for each activity.

The supply chain represents a group of interconnected companies that participate in production, starting from the entry of raw
materials from the supplier through the conversion processes and ending with providing the required final products to
customers. The supply chain consists of suppliers, manufacturers, customers, distributors, and retailers, but the number of
members of the supply chain varies from one chain to another; this depends on the nature of the products provided, conditions
of demand, and the nature of competition (Al-HAshimi & Al-ardawe, 2020). The supply chain aims to develop performance
and reduce costs through optimal exploitation of resources, providing materials at just in time and at just in price, reducing
the amount of inventory to the lowest possible level, organizing and coordinating the flow of information and products
between supply chain partners, fulfilling customer desires, and improving the competitive position of the supply chain (Fayard
et al., 2012; Piontkowski et al., 2012). Supply chain cost management is based on the integration between the analysis of the
inter-value chain and the analysis of internal cost drivers (by focusing on managing costs associated with activities that affect
the facility and its partners (Fayard et al., 2012). According to Kulmala et al. (2002), supply chain cost management is a tool
to achieve the lowest cost through cooperation and coordination among supply chain members to manage and reduce costs.
He et al. (2022) and He and Yin (2020) indicated that supply chain cost management is an integrated set of cost management
tools applied between the supplier and the buyer through coordinated actions to find ways to manage the cost through joint
efforts. Value chain analysis (VCA) within the framework of the supply chain management model includes analyzing basic,
supporting activities, and cost drivers (CDA), both the supplier's performance and the project's capabilities for each link in
the chain from the customer's perspective, as each facility in the supply chain seeks to improve its cost position through
coordination and joint improvement of value chain performance that achieves optimal exploitation. To the capabilities of the
supply chain and thus reduce the final cost of the product and to provide distinct and different products, each facility seeks to
reshape the value chain to create real or potential value for customers (Fearne et al., 2012; Taylor, 2005; Buadit et al., 2023;
Fotiadis et al., 2022). The target costing method can be relied upon as a method for managing supply chain costs for purchasing
activities from suppliers, product design activities, and selling activities to customers (Al-HAshimi & Al-ardawe, 2020;
Sharaf-Addin, 2021; Cegevi¢ & Anti¢, 2021), based on the above, the following hypotheses were formulated;

Hi: VCA of suppliers' activities affects the TC of supply chain.

Hz: VCA of product design activities affects the TC of supply chain.

Hs: VCA of customer activities affects the TC of supply chain.

As for (Yang et al., 2021); (Yao & Hsu, 2018); (Ye et al., 2022), the Just-in-Time JIT method has multiple benefits for
managing and reducing costs in supply chains; therefore, attention must be paid to the specific time method to achieve the
goals of reducing the quantity, cost, and time of holding. The just-in-time production method represents a method of
continuous improvement to achieve the immediate performance of the purchasing and production process while excluding
sources of loss that occur during the production process and activities that do not add value to reduce cost, improve quality
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and improve performance, which is subsequently reflected in the meeting needs and desires customers, accordingly, several
studies have indicated the benefit of the activity-based costing (ABC) in the production stage, which contributes to excluding
activities that do not add value to the product, and thus reducing the costs of the suppliers' activities, and production activity
(Jalfan & Hasoon, 2023; Arts et al., 2023; Al-Mekhlafi & Eddin Othman, 2023; Naderi et al., 2024; Chirenda et al., 2021;
Masthoff et al., 2021; Jarrar et al., 2021). The following hypotheses can be formed for the study:

Ha: VCA of production activities affects the JIT of supply chain.
Hs: VCA of suppliers’ activities affects the JIT of the supply chain.
He: VCA of suppliers’ activities affects ABC of the supply chain.
H7: VCA of production activities affects ABC of the supply chain.

3. Methods

The study population comprises industrial companies in the Red Sea State in Sudan. The study sample includes managers,
financial managers, accountants, and internal auditors in industrial companies. The study relied on a primary data collection
source, the questionnaire, using a descriptive-analytical approach. 150 questionnaires were distributed to the sample members
from which they were collected. 133, and 121 questionnaires were valid for analysis. It was analyzed with partial least squares
(PLS).

4. Result & Discussion
4.1 Assessing Measurement Model

Convergent Validity: It measures the variance of latent variable loadings. It is calculated by average variance extracted (AVE)
and indicator loadings (Hair Jr, Joseph F. et al., 2010; Fornell & Larcker, 1981; Chin, 1998). Factor loading must be no less
than 70%, and (AVE) must be no less than 50% (Hair Jr, Joe et al., 2021) (Bagozzi & Yi, 1988); Table 2 and Fig. 1 show
that the AVE > 50%, and factor loading is greater than 70%; this confirms high of convergent validity. Consistency Reliability:
Consistency Reliability is used to measure the consistency of results across items in the same test (Hair Jr, Joseph F. et al.,
2010) internal consistency validity is measured by Composite reliability (CR) and Cronbach's alpha (CA), and that CA must
be no less than 86% (Cronbach, 1951; Hair Jr, Joe F. et al., 2017; Gefen et al., 2000) and CR must be no less than 70% (F.
Hair Jr et al., 2014). Table 1 and Fig. 1 show that the CA and CR values of all latent variables (VCA and managing SC costs)
and their loadings are greater than 70%; this confirms the high internal consistency reliability.

Table 1
Assessing Measurement Model
Variables Dimensions items Loading AVE CA CR
ABCl1 0.900
ABC2 0.858
Activity- Based Costing ABC3 0.866 0.716 0.867 0.909
ABC4 0.752
JIT1 0.926
JIT2 0.858
Just- in Time JIT3 0.871 0.737 0.881 0.918
Managing Supply JIT4 0.771
Chain (SC) Costs TCl 0.915
TC2 0.916
Target Costing TC3 0913 0.828 0.931 0.951
TC4 0.897
VCAL 0.893
VCA2 0918
VCA of Customer Activities VCA3 0.751 0.727 0.878 0.914
VCA4 0.840
PDAI 0.900
PDA2 0917
VCA of Product Design Activities PDA3 0.894 0.765 0.897 0.928
PDA4 0.781
SAl 0.950
Value Chain Analysis S . SA2 0.899
(VCA) VCA of Suppliers' Activities SA3 0.876 0.833 0.933 0.952
SA4 0.925
PA1 0.936
PA2 0.925
VCA of production activities PA3 0.886 0.813 0.924 0.946

PA4 0.858
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After identifying validity and reliability, discriminant validity must be confirmed. Table 2 indicates the discriminant validity
of the structure model, as it became clear that the correlation of the latent variable with itself is higher than its correlation with
other variables, as explained by Bagozzi & Yi (1988) and Hair Jr (2006), therefore the discriminant validity was confirmed.
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Fig. 1. Assessing Measurement Model
Table 2
Assessing Discriminant Validity
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Activity- Based Costing 0.846
Just- in Time 0.293 0.858
Target Costing 0.188 0.160 0910
VCA of Customer Activities 0.521 0.033  0.457 0.853
VCA of Product Design Activities 0.404 0.019 0.489 0.804 0.874
VCA of Suppliers' Activities 0.453 0.216  0.450 0.399 0.334 0913
VCA of production activities -0.144 -0.001  0.389 0.132 0.238 0.205 0.902

4.2 Assessing structural model

There are several measures to ensure the suitability of the structural model in PLS-SEM, the most important of which are the
coefficient of determination (R?) and effect size (F?). (R?) It refers to the variance in the dependent variable explained by the
independent variable (Elliott & Woodward, 2007; Hair Jr, Joseph F. et al., 2006, 2010) refers to the variance in the dependent
variable that is explained by the independent variable. The model is considered substantial if the R? greater than 0.67, moderate
if the R? between 0.33- 0.67, and weak if the R? between 0.19 - 0.33. (Chin, 1998) the model is considered acceptable if the
R? value is greater than 0.10. Table 3 shows that the R? values are weak but acceptable (greater than 0.10), confirming the
structural model's suitability. (F?) determines the effect size of independent variables on the dependent variables (Hair et al.,
2011). The model is considered to have a large effect if the F? above 0.35, a medium effect if the F? between 0.15- 0.35, a
small effect if the F? between 0.02- 0.15, and no effect if the R? less than 0.02 (Chin, 1998). Table 3 shows the values of F?,
where we notice that the size effect of VCA of suppliers' activities on activity-based costing is medium. There is a small effect
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of VCA product design activities on the target costing, a small effect of the VCA of suppliers' activities on just-in-time, a
small effect of the VCA of suppliers' activities on target costing, a small effect of the VCA of production activities on activity-
based costing, no effect of the VCA of customer activities on target costing, and no effect of VCA of production activities on
just- in time,

Table 3
Assessing Structural Model

R Square F Square Result

VCA of Customer Activities — Target Costing 0.333 0.002 No Effect
VCA of Product Design Activities — Target Costing 0.333 0.058 Small Effect
VCA of Suppliers' Activities — Activity-Based Costing 0.264 0.330 Medium Effect
VCA of Suppliers' Activities — Just-in-Time 0.049 0.051 Small Effect
VCA of Suppliers' Activities — Target Costing 0.333 0.123 Small Effect
VCA of Production Activities — Activity-Based Costing 0.264 0.079 Small Effect
VCA of Production Activities — Just-in-Time 0.049 0.002 No Effect

4.3 Hypothesis Testing

According to the data in Table 4 and Fig 2 extracted from the PLS-SEM, for testing the effects of the independent variables
on the dependent variables, it was revealed that there is no effect at a 0.05 significance level of VCA of customer activities
on target costing, as the effect rate reached 0.065, which indicates the rejected the H1. There is a small positive effect at a
0.01 significance level of VCA of product design activities on target costing, as the effect rate reached 0.332, which indicates
the acceptance of the H2. There is a medium positive effect at a 0.001 significance level of VCA of suppliers' activities on
Activity-Based Costing, as the effect rate reached 0.504, which indicates the acceptance of the H3. There is a small positive
effect at a 0.05 significance level of VCA of suppliers' activities on Just-in-Time, as the effect rate reached 0.226, which
indicates the acceptance of the H4; there is a small positive effect at a 0.001 significance level of VCA of suppliers' activities
on target costing, as the effect rate reached 0.313, which indicates the acceptance of the HS. There is a small negative effect
at a 0.01 significance level of VCA of production activities on activity-based costing, as the effect rate reached -0.247, which
indicates the acceptance of the H6. There is no effect at a 0.01 significance level of VCA of production activities on Just-in-
Time, as the effect rate reached -0.247, which indicates the acceptance of the H7.

Table 4
Research Hypotheses Test
St. Beta T Value P Values Result
VCA of Customer Activities — Target Costing 0.065 0.579 0.563 Rejected
VCA of Product Design Activities — Target Costing 0.332 3.067 0.002 Accepted**
VCA of Suppliers' Activities — Activity-Based Costing 0.504 7.096 0.000 Accepted***
VCA of Suppliers' Activities — Just-in-Time 0.226 2.232 0.026 Accepted*
VCA of Suppliers' Activities — Target Costing 0.313 4.038 0.000 Accepted***
VCA of production activities — Activity-Based Costing -0.247 2.840 0.005 Accepted**
VCA of production activities — Just- in Time -0.047 0.360 0.719 Rejected
Significant at P***<0.001, P**<0.01, p*<0.05
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Fig. 2. PLS-Structural Equation Model
5. Conclusion

Accounting studies related to value chain analysis and supply chain cost management focused on analyzing the internal
activities of the value chain represented by product design and production activities. Therefore, the focus was on cost
management methods for internal operations. To avoid this deficiency, the researcher tries to focus on the comprehensive
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analysis of internal and external activities of the value chain. A framework has been built to analyze value chain activities in
managing and reducing supply chain costs in industrial companies in the Red Sea State in Sudan, as it is no longer sufficient
to manage the cost of activities within the boundaries of the facility to support its competitive position, which requires that
the cost management of activities be extended to include the external parties associated with them. Therefore, it must manage
the relationships between the company and its suppliers and customers in light of the information resulting from the value
chain and analyze the value chains of its suppliers and customers. From the results of the study, it was found that some value
chain activities positively impact managing and reducing supply chain costs, while others negatively impact managing and
reducing supply chain costs. Among them, it does not affect the management or reduction of supply chain costs.
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