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1. Introduction

Supply chain management has witnessed the introduction of diverse technics to cope with the
emerging trends in the business, which are all customer-centered. Putting the customers at the core of
planning to accomplish their needs requires innovative logistics solutions that depend largely on the
availability of good quality information.

The emergence of new technologies has affected industries and logistics operations worldwide;
they help to remove barriers on the internal and external levels of companies. Logistics information
systems LIS are not only used to enhance the logistics activity of the company or the entire supply chain
management, but their use also is a leverage of company performance, and its use helps minimize costs,
enhance SC agility and transparency (al Naqgbi, Yusoff, & Ismail, 2018)

Although the admitted tangible and intangible benefits of these systems, yet their adoption in
Algeria is slow, and it is mainly pushed by collaborations with foreign partners since companies fear the
loss of possible partnerships due to the non-use of such technologies.

With the higher complexity of activities that characterizes mainly the manufacturing sector, the
need to use LIS to cope with this complexity is quite important. To narrow down our research, we
investigate the use of LIS in a group of steel industries in Algeria. From the above, we formulate the
problem of our study as:

Does the use of logistics information systems contribute to achieving supply chain optimization?

Through this problem, we will formulate some hypotheses that will guide our research work:

Hi: Logistics Information Systems enhance supply chain management practices.
H»: Logistics Information Systems contribute to supply chain integration.
Hs: Logistics Information Systems contribute to SC optimization.

Thus, we summarize our approach in this study the following diagram:

SC Efficiency

SC SC Supply Chain

Use of LIS Management Integration Optimization

SC Cost
Reduction

Regarding the previous studies, numerous papers evaluated the impact of LIS on company
performance and particularly, logistics or supply chain management performance. To be more specific,
we searched for previous studies in Algeria that included practical studies where we found that they
mainly consider the ERP. Some studies weighed on the ERP with the decision-making process (Khalfi,
2018a; Nassima & Hassane, 2020). Other studies focused on the impact of the ERP on acquiring a
competitive advantage (Khalfi, 2018b) and enhancing it (Bouzoualegh & Oudah, 2020) or evaluated the
impact of this technology on organizational performance (Merouani & Belgacem, 2020; Mokhtari, 2017).
The ERP was also linked to the degree of organizational performance by (Slimani & Boukrif, 2016). Other
papers had petroleum companies as the field of their study (Hammadi, 2016; Louati, Rdjem, & Ghattas,
2020). Another article analyzed the ERP choice and implementation process (Fellah, 2015) and the post-
implementation consequences on human resources management (Berrefas, 2021).

Consequently, the importance of our study lies in the fact that no previous study in the Algerian
context evaluated the implementation and the integral use of logistics information systems to enhance
logistics activities and supply chain management practices up to the optimal performance of the supply
chain, which are the main functions these systems were created to fulfill.
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To reach the desired results, we realized our case study by a five-point Likert questionnaire and
by structured and semi-structured interviews to collect data. All the data were analyzed by SPSS 25 and
Microsoft Excel 2013. We began with a descriptive analysis of the Group’s logistics activities, supply
chain management and integration, and the use of LIS. We further analyzed possible correlations and
regression between the elements mentioned above.

This paper is organized as follows: an overview of the relevant concepts of the supply chain and
the logistics information systems, then a case study in Group Bachir Rachid of Steel industry. The
following provides a discussion of the found results and finally a conclusion.

2. Review of literature

First, we present a review of fundamental theoretical concepts of the field, which are logistics,
supply chain management, and supply chain integration. We further define the Logistics Information
Systems, their benefits, and the obstacle faced to reach the full performance of these technologies.

2.1. From logistics to supply chain management

Logistics activities have been defined as the processes that aim to create one unified plan for all
the flow transfers of products and information in the company (Hesse & Rodrigue, 2004). They help
companies acquire and preserve a competitive advantage and enhance their profits in competitive
markets. Good management of logistics activities is a factor of ROl increase, whether through increasing
the margins or increasing the assets return (Christopher, 2016, 59).

The concept of logistics evolved with practice, and logisticians realized the need to integrate the
fragmented logistics with those of customers and suppliers. Supply chain management represents the
links created to coordinate the different companies upstream and downstream in the same
pipeline(Christopher, 2016, 2). The main objective of relationships management upstream and
downstream is to offer the final customer an added value for a minimum cost for all the chain partners.

Supply chain integration has been defined as the sharing of information throughout the supply
chain by IT to accomplish on-time transactions and information transfer that contribute to decision
making. Integration has three dimensions: supplier integration refers to collaboration with the
company’s supplier (s) to establish joint practices based on trust and information sharing. As for
customer integration, it is defined as the downstream partnerships with customers who do not have to
be always the end consumer, but any party that purchases the company’s product like a retailer or a
distributor. Finally, internal integration represents practices inside the company to share resources and
information between the different departments, such as cross-functional teams (Prajogo & Olhager,
2012).

Figure 1 below represents the stages of supply chain integration, which moves from fragmented
functions in the company to functional integration in the second stage. In the third one, companies can
reach internal integration, and the final stage refers to external integration with the company’s partners.
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Figure 1: Supply chain integration stages
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2.2. Logistics Information Systems (LIS)

The introduction of logistics information systems in logistics activities emerged from production
planning. The complexity of this operation proved the importance of technologies to facilitate the job
and reduce the time and effort needed. Even though lean management technics brought this activity to
another level regarding efficiency and cost reduction like Kanban cards, waste reduction, and total
quality management, nevertheless, LIS were necessary to plan material requirements and handle
inventory.

Manufacturing resources management MRP was the first system deployed in the field by the early
1970’to provide up-to-date information about the production processes and calculate the needs to be
acquired by the company after analyzing the available inventory (Ptak & Schragenheim, 2003, 4). The
system was not supposed to eliminate the shortage of material but rather reduce it to a level that does
not hinder production. The introduction of backward scheduling and capacity plans in MRP II further
developed the system.

Just-in-time practices and the strengthening of supplier relationships, competitiveness became
the object of all departments rather than production alone. The need to integrate all activities with
production management was the reason for ERP to come to light. This later includes all the existing
functions in the company with accurate on-time data characterized by more adequacy and exactitude.
Consequently, we no longer find the implemented independently but rather as an integrated module of
the ERP system with other modules, each representing company’s functions like stock management,
customer relations management, and transportation management.

As much as we can find these modules in the ERP package, they could also be implemented
independently according to the company’s needs. The use of the ERP contributes to the fast response to
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customer requirements, thus improving service levels internally and externally, drastically reducing
inventory costs, and the overall logistics costs (Yusuf, Gunasekaran, & Abthorpe, 2004). It was found
that the appropriate implementation and use of the ERP are critical to the company’s performance and,
not only its survival in the market, but also the level of its competitiveness (Shen, Chen, & Wang, 2016).

Supply Chain Management System- SCMS supports the business processes related to the supply
chain and logistics activities by co-ordination and providing more accurate information. This system
handles the logistics flow throughout the supply chain, thus reducing cycle time and logistics costs (Helo
& Szekely, 2005). It would further enhance customer service and the company profitability (Hendricks,
Singhal, & Stratman, 2007)

As for the advanced planning systems - APS, they use algorithms and mathematical tools to reach
optimal plans for resources utilization under the given constraints that face the company (Hvolby &
Steger-Jensen, 2010). The computerization and automatization of processes allow fast calculations of
the optimal situations and the different possible alternatives that would contribute to the decision-
making process. The APS also contributes to data accuracy, cost reduction, visibility enhancement
throughout the supply chain, and reduces inventory levels leading consequently to the increase of the
ROI. Other benefits might be taken out of the use of an APS, which are intangible, such as the
understanding of the costs of the optimal plan and the alternative ones, remediating supply chain
problems through proactive measures, and raise the level of awareness in the company (Hvolby &
Steger-Jensen, 2010).

The interpretation of the APS plans to shorter horizons can be accomplished by Supply Chain
Execution System - SCE. Both systems have one alert system and work jointly on the same modules such
as distribution or procurement, but SCE operates in real-time (Meyr, Wagner, & Rohde, 2015). [t detects
the differences between the planned and the executed performance rapidly and is remotely linked with
Transportation Management System to generate a notification for this later (Perego, Perotti, &
Mangiaracina, 2011).

Transportation management system - TMS is used for the automation of all transportation
activities to come out with an optimal plan in the short term because the use of APS concerns long-term
planning only. The plan could include path planning, resources allocation, and capacity utilization for
the main objective to reduce operational transportation costs (Helo & Szekely, 2005). Real on-time data
enhances scheduling precision and offers more accurate information to all parties in the company, and
the entire supply chain, which would help them in the decision-making process (Li & Zhao, 2019).

Warehousing management systems are designed to track the flow of materials inside the
warehouse, including the reception of these materials, storage, stock management, order picking,
handling, and even transportation (Helo & Szekely, 2005). Stock levels usually represent 50% or more
of the company’s assets (Christopher, 2016, 60). The total costs of maintaining a stock enclose all the
following: the invested capital, the storage, and handling, obsolescence, damages and deteriorations,
loss and shrinkage, insurance, and management costs (Christopher, 2016, 70). Thus, the warehousing
management system provides an optimal plan for resources utilization to minimize such costs. These
resources include the warehousing space, the equipment of handling and transportation, and the needed
human resources.

Logistics performance is considered as an indicator of the service offered to customers compared
to the used resources; in other words, it seeks customer satisfaction with minimal costs (Ouariti &
Zeroual, 2017). This justifies the need the investment in customer relationships management systems
that establish customer relationships, enhance and preserve them in the long term by integrating IT
infrastructure, available data, and customer knowledge to increase the amount of the value offered to
customers (Heredero & Goémez, 2014). The CRM is characterized by an easy and inexpensive
implementation compared to other systems, and it helps reduce transactions costs, therefore increasing
the revenue of the company and maintaining more loyal customers. Mainly, it differs from an ERP in the
fact that this later is more focused on internal operations where CRM deals with the external
environment.

Electronic data interchange -EDI ensures data transfer through the computerized standard
systems between organizations using internal networks or external ones. It provides on-time data from
transferred documents with reduced costs (Cyplik, Shvartsburg, & Zaborowski, 2019).

Other systems complement the work of the ones mentioned above, which are the barcodes and
the Radiofrequency Identification (RFID), depending on the type of the product and its margin of benefit.

«64)>



ISSN 2520-2979 Journal of Sustainable Development of Transport and Logistics, 6(2), 2021

Barcodes represent an international language of coding that helps track the goods, make accurate
reports about the status quo, evaluate inventory levels, and minimize errors and costs (Hong-Ying,
2009). Barcodes are cheap and easier to handle, but RFID takes less time and effort for reading and
identification, yet this technology is still expensive and requires its infrastructure (chips, readers,
connection to databases).

To improve the operational performance of the supply chain, it is primordial to ensure suitable
suppliers and customer relationships, information sharing, and good quality of this information (al
Nagbi et al., 2018; Shi, Chen, & Ye, 2019). This means that once top management integrates the supply
chain internally and externally, manages the information sharing throughout the entire network in a
way that provides appropriate information for decision making, it is guaranteed to reach supply chain
costs optimization and enhance its flexibility and responsiveness.

2.3. Obstacles of LIS implementation and use

The success of the logistics information system depends mainly on the choice of the right
technology for the company, and on the availability of the appropriate infrastructure to receive these
systems and cope with them. Culture and management policies implemented are also essential factors
for the success of LIS (Bhandari, 2014).

Even if Algerian companies are becoming more aware of the need to implement and use LIS and
the benefits expected from them, the amount of investment needed is the main obstacle. An ERP like
SAP can cost around 4800€, added to that the maintenance cost that represents nearly 20% of the global
cost (Salimov, Trutneva, & Snegurenko, 2020). In some cases, even if the company can handle the
implementation cost, the resistance to organizational change is a hampering factor, whether it comes
from decision-makers or the employees.

Previous studies concluded that the main obstacle behind the reluctance of companies to
implement an ERP package is the overall implementation cost and the time needed to shift from the old
systems to the ERP. (Wenrich & Ahmad, 2009) noted that the system requires a hardware and software
infrastructure, databases, and networking facilities to accommodate the produced information and
ensure its storage and transfer. Specialized human resources are crucial to implement, exploit the
system, and train the employees.

The obstacles that prevent the company from reaching full benefits from the APS relate to the
complexity of its operations, thus, inaccurate data and non-qualified employees are the main obstacles.
Vendors should provide enough support for companies to adapt to their implemented APS (Hvolby &
Steger-Jensen, 2010).

The amount of raw data in the business could be challenging as well; this is notably the case of
CRM since it uses information about customers, products, competition, and markets that are usually
available in abundance. The issue lies in determining the best way to extract valuable data and treat it
(Kumar & Reinartz, 2018).

3. The practice of the logistics information system in the group Bachir Rachid

The practical part of this paper begins with a presentation of the group where we made our study,
followed by the tools used for data collection and analysis. Evaluation of logistics activities, supply chain
management, and supply chain integration was included in the following section, then we studied the
different existing correlations and regression analysis.

3.1. Sample presentation

Group Bachir Rachid was founded in 1991 with the first company SPL Metal in AinYagout- Batna.
The other seven companies were acquired or founded later on, and they all operate independently in
the steel industry except Nouveau Pole, founded in 2009 and provides logistics and transportation
services for the entire group with a fleet of 55 trucks. Three companies manufacture steel products
(SARL SPL Metal- Batna, SPA Protuil- Annaba, and SARL Steelor- Oran), their raw materials are black
and galvanized steel coils as well as wire rods, which are bought from the local market or imported
based on the lowest prices in international markets. Thus these companies have the following
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departments: production and maintenance department that uses diverse machines for roll forming,
slitting, shearing, and a wiredrawing machine. Other existing departments are sales, supply and logistics
department, administration and accounting, and Hygiene and security department. Only SPA Protuil has
a galvanization section and produces tiles, and it is the only company in the group that is certified ISO
2008. The other companies are commercial.

As we can observe in figure 2, the group has good coverage of the Algerian territory being present
in 10 wilayas (districts) with plans to expand its network by opening other points of sale soon in Bejaia
and Jijel and other production companies in Batna and Annaba. The entire network is connected by
logistics information systems, thus offering real-time data to all companies of the group. Warehousing
resources are shared, and the partners could even accomplish commercial transactions on behalf of one
another.

Figure 2: Group Bachir Rachid’s Network

Oran Algiers Skikda SAR?.n];eatlt):steel
SARL Steelor SARL Bilbao SARL Comprosid SPA Protuil
4 Points of sale 3 Points of sale 2 Points of sale 3 Points of sale
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Source: Made by the researchers based on collected data
3.2. Methodology

A questionnaire has been prepared to identify the different Logistics Information systems used
and their impact on the SC activities and optimization. It includes four sections; the first one gathers
information on the different companies of our sample, the second section identifies the available LIS and
the duration of use of the available ones. The following section is reserved for the diagnosis and
evaluation of the group’s logistics activities, supply chain management, and supply chain integration.
The fourth section represents an evaluation of the available LIS, and finally, the last section measures
the impact of the use of LIS on supply chain performance and optimization. The questionnaire was built
on a five-point Likert scale. For confidentiality matters, no further analysis could be done, such as
performance measures or modelization.

Thirty usable questionnaires were retrieved and analyzed. The respondents represent different
hierarchical levels and come from all the companies of the group; as chosen by the logistics manager.
After analysis, the sections of the non-available LIS have been eliminated: Supply chain management
system, supply chain execution, Electronic data interchange, Barcode, Radiofrequency identification,
and advanced planning system. The reliability of the questionnaire measured by Alpha Cronbach was
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found at 0.931. Further interviews have been realized after data treatment to complement the found
results and clarify ambiguities.

Firstly, we had to check with the respondents of the availability of the following logistics
information systems:
SCMS- Supply Chain Management System
SCE- Supply Chain Execution System
ERP- Enterprise Resources Planning
EDI- Electronic Data Interchange
APS- Advanced Planning System
WMS- Warehouse Management System
TMS- Transportation Management System
CRM- Customer Relationship Management
. Barcode

10. RFID- Radio Frequency Identification

The results indicate the use of the ERP, TMS, WMS, and CRM; therefore, we have excluded the
other sections from the study. As we have seen before, TMS, WMS, and CRM can be used independently
or as an integral part of the ERP package, which is the case of the group. The company has developed its
ERP based on “Oodoo”, an open-source cloud ERP. The standard online version offers only stock
management, finances, and human resources management. The development of the system was
suggested by the logistics manager and was realized as a collaboration between the logistics and the IT
department. It has been entirely implemented in three years in all the group’s companies.

L ONU WD

3.3. Evaluation of logistics activities and the supply chain management

The evaluation in this section was measured by a five-point Likert Scale; the lowest stands for
strongly disagree and the highest for strongly agree.

1 2.5 35 5
Evaluation Low Medium High

3.3.1. Logistics operations

Twelve elements have been used to evaluate the logistics activities, as shown in the table below.
All the means are above 3.5, meaning the respondents strongly agree with the statements.

The steel market is not precisely volatile, and its main agents tend to agree verbally on market
shares and prices. The main concern of the group Bachir Rashid is to ensure the continuity of the
production for that the company proceeds to demand-forecasting (3.57), and supply planning (4.03) to
meet the demand and constantly realizes market researches to track their customer’s needs (3.83). The
group ensures customers’ orders on time (4.07) and constantly detain enough stock to meet demand
(3.80). According to the logistics manager, the group keeps a significant amount of raw materials in its
warehouses since this stock will not risk obsolescence or perish. However, stock turnover is constantly
measured to ensure the procurement of raw materials on time, notably when they need to be imported
from abroad, which generally takes six months. The lead-time takes into consideration the lead-time for
importation and lead-time for production.

As for the group’s network, the companies produce nearly the same steel products and use their
warehouses conjointly; customers can be satisfied from any of the following locations: Batna,
AinYagout-Batna, Skikda, Annaba, Algiers, and Oran with a fleet of 55 trucks. Thus, even if one company’s
warehouses are full, products or raw materials can be relocated to another warehouse due to their high
capacity of storage, which allows the group to meet demand constantly.

Regarding material handling, the packaging and arrangement of products and raw materials are
considered suitable, but the type of material handling equipment has the lowest mean among logistics
activities (3.43) regarding its ability to help reduce costs. Same thing for transportation cost
minimization (3.63). The general evaluation of logistics activities is 3.76, considered high with a
standard deviation of 0.930.
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Table 1: Logistics activities

Mean Std.

Dev.

1. The company uses demand-forecasting techniques to plan production and supply. 3.57 1.104
2. The company plans the purchases previously to meet demand. 4.03 0.809
3. The company does market research to identify customer needs. 3.83 1.020
4. The company delivers customer orders on time. 4.07 0.868
5. The company can supply the quantity requested for its customers. 3.80 0.887
6. The company's network allows it to deliver its products on time and requested location. 3.67 0.884
7. The company takes into consideration the minimization of transport costs. 3.63 1.189

8. The company has suitable warehouses for the storage and transfer of products and raw4.03 0.850
materials.

9. The company maintains sufficient stock of products and raw materials to meet demand. 3.60 1.037
10. The company chooses material handling equipment that minimizes costs. 343 0971
11. The company uses suitable packaging for the quality of the products. 3.60 0.855
12. The packaging speeds up handling and storage. 3.87 0.681

3.76 0.930

Source: Made by the authors based on SPSS analysis
3.3.2. Supply chain management

After evaluating the group’s logistics activities, we evaluate its practice of supply chain
management; in other words, we check if the management handles the logistics activities as a whole or
in a fragmented traditional manner. The highest mean stands for the use of information flow throughout
the group’s channels to plan the logistics activities (4.10). The other statements have a high evaluation
as well above the mean except for building alliances and partnerships to improve the group’s business
(3.33). According to the logistics manager, these partnerships and collaborations have the main
objective of ensuring profitability and market share by setting unified prices. Another statement with a
low mean (3.03) is the minimization of stock movement during production, which might be because
production is mechanical and not electronic, thus not allowing an on-time follow of stock movement as
needed.

Table 2: Supply chain management

Mea Std.
n_ Dev.

1. The company represents a significant share of sales for its suppliers. 3.87 1.106
2. The company tries to improve the satisfaction of its end customers. 3.57 1.165
3. The company considers the opinions and ideas of its suppliers regarding product quality and 3.67 0.844
material flow.
4. The company processes the flow of information to plan all its activities such as purchasing, 4.10 0.995
production, and distribution activities.
5. The company outsources some activities such as storage and transportation. 3.73 1.048
6. The company builds alliances and partnerships with its competitors to improve its business. 3.33 0.884
7. The company can adapt to changes in demand. 3.57 1.223
8. The company regularly measures inventory turnover. 3.50 1.280
9. The company minimizes the movement of stock during production 3.03 1.129

3.60 1.075

Source: Made by the authors based on SPSS analysis
3.3.3. Supply chain integration

This section indicates the level of internal and external integration of the group’s supply
chain, beginning with the upstream integration (with suppliers), even though the company builds long-
term relationships with its suppliers (3.73). However, information sharing is limited, such as stock level
information (2.73), production planning, and demand forecasting (3.20). The agreements about delivery
status have a mean of (3.20). Downstream integration indicates higher means compared to supplier
integration, the group seems to have long-term relations with its customers (4.00) and proceeds for
information sharing about market status (3.20), collects customers demand changes periodically (3.90),
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and tries to minimize response time to customer complaints (3.30). Even if the calculated mean of chain
partnerships being built on mutual trust is 3.50, but the standard deviation is greater than one, which
indicates that not all relationships are based on trust. Finally, the means for logistics integration and
distribution activities are above the mean, but the supply chain cost reduction is only 3.07.

Table 3: Evaluation of Supply chain integration

Mea Std.

n__ Dev.
1. The company establishes long-term partnerships with a specific group of suppliers. 3.73 0.944
2. The company builds long-term relationships with its customers. 4.00 1.017
3. Chain partnerships are based on mutual trust. 3.50 1.167
4. The company shares stock level information with its suppliers. 2.73 0.868
5. The company shares production planning and demand forecasting information with its suppliers. 3.20 1.095
6. The company builds agreements regarding the frequency of delivery with its suppliers. 3.20 1.095
7. The company shares market information with its customers. 3.30 1.022
8. The company has regular contact with its customers to register changes in their requests. 3.90 0.885
9. The company minimizes the response time to customer complaints. 3.30 0.988

10. For the company, distribution includes all logistics activities ensuring the transfer of products  3.73 1.048
from the company to customers.

11. Logistics activities are integrated from purchasing raw material to the delivery of products to 3.67 0.661
customers.

12. The company treats the overall cost of the logistics activity comprehensively without 3.07 0.980
considering each activity separately.

3.44 0.981

Source: Made by the authors based on SPSS analysis
3.4. Evaluation of the use of LIS

In the following section, we evaluate the use of LIS by the mean and the standard deviation. Each
of the logistics information systems used, the networks implemented, and the integration of LIS are
analyzed as to whether they are correlated with logistics activities, with supply chain management, and
with supply chain integration. To calculate correlations we used the Rho of Spearman coefficient for
Likert data analysis. We have extracted only the significant correlations in the following.

3.4.1. ERP

All the means are above 3.50 indicating the excellent impact of the ERP in integrating the logistics
activities, standardizing the flow of information, reducing time, effort, and redundancy of information,
enhancing the simultaneity of activities, and the control of data entry, the access, and management of
information. The system is easy to handle through an interface similar to internet networks that are also
accessible to their customers, but this access is limited and only allows the customer to make orders and
follow them (3.33).

Table 4: Evaluation of ERP impact

Mean Std. Dev.

1. The company depends on its ERP to integrate its logistics activities. 413 1.074
2. ERP standardizes the flow of information in the company. 413 1.074
3. ERP reduces time and effort. 430 1.088
4. The ERP ensures the simultaneity of the activities of the company. 430 1.088
5. The ERP contributes to the control of data entry. 450 0.900
6. ERP makes it easier to access and manage information. 443 1.104
7. ERP eliminates information redundancy. 440 1.102
8. The ERP provides an interface similar to that of the Internet network. 430 1.088
9. The company provides access to the ERP to these suppliers and its customers. 3.33 1.398

420 1.102

Source: Made by the authors based on SPSS analysis
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3.4.1.a.1. Correlations between ERP and logistics activities

The company’s ability to deliver its customers’ orders on time is positively correlated to the ERP’s
ability to reduce time and effort (.453), ensuring the simultaneity of activities (.453), controlling data
entry (.592), quickly accessing and managing information (.592), eliminating information redundancy
(.595), and its easily-used interface (.453). The company providing for the requested quantities by its
customer is also correlated to the above elements (.464, .464,.539,.539, .437, .464).

Other positive correlations exist between ERP’s control of data entry (.562), managing
information (.562), and eliminating redundancy (.394) with the use of the group’s network to provide
its products on time.

The determination of stock levels of products and raw materials to constantly meet demand is
related to the ERP control of data entry (.455) and accessing information (.455). Finally, the mentioned
aspects of the ERP in the table below all correlate to the appropriate choice of material handling
equipment that minimizes the cost. To highlight this idea, we can give an example of the use of two
forklift trucks, one can lift five tons and the other three tons, the bigger the capacity, the higher energy
consumption; therefore, accessing the information on time about the nature of delivery to receive helps
allocate the right forklift on time.

3.4.1.a.2. Correlations between ERP and SC management practices

The ERP’s flow standardization helps the company to measure regularly its stock turnover (.424).
This element also correlates to the ERP control of data entry (.509), its easily accessed information
(.509), and its interface (.499). The company’s ability to adapt to demand changes correlates to the ERP
control of data entry (.432), the easy access and management of information (.432), and the easy
interface (.404).

The company’s efforts to increase the level of its end-customers satisfaction is similarly correlated
to ERP control of data entry (.487), its easy access (.487), its elimination of information redundancy
(-463), and the ERP elimination of information redundancy (.463). Minimizing stock movement during
production correlates positively to the ERP interface (.413) and to offer to the company’s customers and
suppliers access to this interface (.372).

3.4.1.a.3. Correlations between ERP and SC integration

The company offering ERP access to its partners is positively correlated to sharing stock level
information with its suppliers(.419) and to the minimization of response time to customer complaints
(.450)0. However, it correlates negatively with regular customer contacts to note their demand changes
(-.697). We also found positive correlations between sharing market information with customers and
the use of the ERP to integrate logistics activities (.561), its standardization of information flow (.382),
its reduction of time and effort (.444), ensuring the simultaneity of activities (.444) and its elimination
of information redundancy (.424). Consequently, we conclude that the use of the ERP contributes to
supplier integration and customer integration, but this later has limits due to the confidentiality policy
of the group.

Distribution integration correlates positively to most aspects of ERP use (correlations between
458 and .478). The overall cost of the supply chain treatment is related to ERP integration of logistics
activities (.384), the information standardization (.439), the reduction of time and effort (.417), the
simultaneity of activities (.417), the elimination of information redundancy (.448), and finally to the ERP
easy interface (.417).

3.4.2. WMS
The WMS enhances the automation of the storage activities and the identification of the perfect

storage location. It enhances the accuracy of inventory information and the determination of stock
levels, thus helping to reduce order times. All means are above 3.50.
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Table 5: Evaluation of WMS impact

Mean Std. Dev.

1. The company uses WMS for the automation of storage activities. 470 1.343
2. The company uses WMS to identify the location of appropriate storage locations. 483 1.117
3. The company uses WMS to improve the accuracy of inventory information. 497 0.850
4. WMS is used to determine stock levels. 450 1.480
5. WMS helps reduce Order Time (the time from receipt of order to delivery). 4.73 1.081

475 1174

Source: Made by the authors based on SPSS analysis
3.4.2.a.1. Correlations between WMS and logistics

The use of WMS to determine stock levels correlates only to procurement planning to meet
demand (.459). The ability to automate storage activities by WMS correlates positively to staff training
to use LIS (.420), to the contribution of LIS integration to increase the delivered value to customers
(-417), and the reduction of customer service cost by LIS integration with customers and suppliers
(.444).

3.4.2.a.2. Correlations between WMS and SCM

Improving the level of customer satisfaction correlates to the use of WMS as to its ability to
automate storage activities (.538), its identification of the appropriate storage locations (.509), its use
to determine stock levels (.437), and to reduce order time (.432). The use of WMS to improve the
accuracy of inventory information correlates to consulting SC partners regarding product quality and
information flow (.469). Finally, minimizing stock movement during production correlates to WMS
identifying the suitable storage locations (.374) and determining stock levels (.611).

3.4.2.a.3. Correlations between WMS and SC integration

Sharing stock level information with suppliers correlates to the use of WMS to determine stock
levels (.532) and its use to reduce order time (.371). Sharing production plans and forecasts with
suppliers correlates to automation of storage activities by WMS (.422), to the use of this system to the
identification of the appropriate storage location (.426), and its use to determine stock levels (.441). The
use of WMS to improve the accuracy of inventory information is correlated to periodic contacts with
customers to follow up on the changes in their demands (.478). Finally, determining stock levels by WMS
correlates to distribution integration (.429).

3.4.3. TMS

The group uses the transportation management system to plan transportation resources,
contributes to organizing the transit area, and helps to track the vehicles and the products. The
transportation company uses a transportation management system, GPS, Google maps application,
onboard chips, and an onboard application. The transportation from the port to the warehouses is
usually outsourced because the fleet can cover the group’s demands.

The use of TMS ensures the tracking of the company vehicles in real-time and it provides all the
technical specifications of the load, such as the name of the customer and his nature (partner or regular
customer), the name of the driver, the weight of the truck, the distance, and the type of the product. The
system can also ensure the automatic constant following of the state of the trucks, such as the time of
the regular maintenance and their insurance documents.
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Table 6: Evaluation of TMS impact

Mean  Std.

Dev.
1. The company uses TMS to plan transportation resources. 4.07 1.552
2. The TMS contributes to the organization of the transit area and the docks. 413 1408
3. TMS improves transport activity by tracking vehicles and goods. 450 1.225
4.23 1.395

Source: Made by the authors based on SPSS analysis
3.4.3.a.1. Correlations between TMS and logistics activities

Transportation resources planning by TMS correlates to purchases planning to meet demand
(-475), to delivering customers’ orders on time (.444), and to the choice of the suitable packaging to the
quality of the products (.413). Purchases planning also correlates to organizing the shipment area by
TMS (.638) and delivering customer orders on time correlates to the improvement of transport by TMS
through tracking (.414). Finally, tracking vehicles and goods by TMS has a positive correlation with the
suitable packaging of products (.486).

3.4.3.a.2. Correlations between TMS and SCM

Planning transportation resources by TMS correlates positively with the company’s efforts to
enhance customer satisfaction (.368). As for the minimization of stock movement during production, it
correlates to planning transportation resources by TMS (.676) to the TMS contribution to the
organization of transit area (.420) and the improvement of transport by tracking vehicles and goods
(.488).

3.4.3.a.3. Correlations between TMS and SC Integration

The use of TMS by the group correlates positively to the following aspects of supply chain
integration: The use of TMS to plan transportation resources correlates to production planning and
demand forecasting sharing with suppliers (.390), to the minimization of the response time to customer
demand (.411), and distribution integration (.647). At the same time, the use of TMS in the organization
of transit areas correlates to the first and third elements. Finally, tracking vehicles and goods by TMS
correlates to distribution integration.

3.4.4. CRM

CRM helps attract new customers and preserve their contacts; it is used to request real-time
information on their customers and facilitate the flow of information. It also provides automatic
suggestions to improve customer service and measures the effectiveness of the marketing strategy. All
the above contribute to enhancing the level of service offered to the group’s customers with all the
means above 3.05.

Table 7: Evaluation of CRM impact

Mean  Std.

Dev.

1. CRM is used to attract and retain new customers. 4.00 1.462
2. The CRM is used to control the points of contact with the customers. 4.00 1.365
3. The business uses CRM to request real-time customer information. 3.93 1.337
4. The business uses CRM to facilitate and accelerate the flow of information. 410 1.322
5. The company uses CRM to have automatic suggestions regarding customer service. 3.97 1.245
6. The company uses CRM to measure the effectiveness of marketing activity and the rate of sales. 4.13 1.224
7. The business uses CRM to make good decisions for its customers. 393 1311
4.01 1.324

Source: Made by the authors based on SPSS analysis
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3.4.4.a.1. Correlations between CRM and logistics activities

Using CRM to attract and retain new customers correlates to purchase planning (.365), while its
use to control the points of contact with customers is linked to demand forecasting to plan production
(-394) and to purchases planning (.393).

3.4.4.a.2. Correlations between CRM and SCM

The use of CRM to facilitate and accelerate the flow of information correlates positively to the
minimization of stock movement during production (.423).

3.4.4.a.3. Correlations between CRM and SC integration

Sharing stock level information with the supplier correlates with the use of CRM to make better
decisions for customers (.400). Similarly, sharing production planning and demand forecasts correlate
to the use of CRM to attract new customers and retain them (.468) as well as to use it to control the
points of contact with customers (.537). Sharing market information with the company’s customers
correlates positively to finding and retaining new customers by CRM (.405) and the ability of the system
to facilitate and accelerate the flow of information (.424). Distribution integration is linked to making
new customers by CRM (.381), controlling their contact points (.388), and facilitating the flow of
information by CRM (.508). Finally, the company minimizing the response time to customer complaints
correlates to all aspects of CRM, with correlations ranging from .423 to .631.

3.4.5. Networks

According to the obtained responses regarding the use of the networks, the group depends on the
internet network and emails for information transactions. Internet is also used in purchasing and
distribution activities while social media helps to identify suppliers and customers and recognize their
needs while an intranet is also used in internal activities and extranet in external transactions. The
lowest mean stands for the company offering its employees smartphones used in transactions (2.95)
since such devices and their use are offered to a limited number of employees.

Table 8: Evaluation of the use of networks

Mean  Std.
Dev.
1. The business depends on the Internet to exchange information 453 1.106
2. The company uses email for the exchange of information among its employees. 453 0.900
3. The company uses the Internet in its activities, such as purchasing, production, and 417 1.147
distribution.
4. The company uses social media to learn about the needs of its suppliers and customers. 3.87 1.042
5. The company offers its employees smartphones to perform internal and external transactions. 3.03  1.650
6. The company uses the extranet to communicate with its suppliers, customers, and partners. 3.90 0.885
7. The company uses the intranet in its internal activities. 410 0.845
4.02 1.082

Source: Made by the authors based on SPSS analysis
3.4.5.a.1. Correlations between the use of networks and logistics activities

Purchases planning correlates to the use of the internet to exchange information (.411) and to the
use of the internet in different logistics activities such as purchasing or distribution (.367). This later
correlates also to the company providing the requested quantities by customers (.631), to the company’s
networks (.534), and the choice of the suitable material handling (.729). The exchange of information
by the internet and by emails among the employees correlates to the choice of material handling (.500,
.413). Moreover, the use of smartphones by employees to perform internal and external transactions is
linked to the choice of suitable packaging of products (.377), and the acceleration of product handling
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by the appropriate packaging (.519); this later is also correlated to the use of extranet to communicate
with suppliers, customers, and partners (.430).

3.4.5.a.2. Correlations between the use of networks and SCM

The use of networks by the group is correlated to the following aspects of supply chain
management, firstly, the use of extranet with suppliers, customers, and partners is correlated to the
significant share that the company represents from its supplier’s sales (.557), as for the internet, it is
correlated with the company’s effort to enhance its customers’ satisfaction (.554). Offering smartphones
to employees to accomplish internal and external transactions is linked to information flow processing
to plan logistics activities (.406).

The use of social media for market awareness correlates to building alliances and partnerships
with competitors to improve the business (.398), which correlates similarly to the use of intranet in
internal activities (.617).

The company’s ability to adapt to demand changes correlates to the use of the internet to exchange
information (.503), to the use of emails to exchange information among employees (.466), and to the
use of the internet in purchasing, production, or distribution (.750). Those are linked as well to the
measuring of the company turnover regularly (.635, .577, .767), however, the minimization of stock
movement during production is only correlated to the exchange of information by the internet (.489)
and by emails among employees (.363).

3.4.5.a.3. Correlations between the use of networks and SC integration

Consulting suppliers regarding their product quality and material flow correlate to exchanging
information by internet (.438) and by emails among employees (.380). Sharing market information with
customers correlates to the use of the internet in different logistics activities (.529) as for distribution
integration; it correlates to using the internet to exchange information (.433), to transfer the
information by employees through emails (.408), and to use the internet in logistics activities (.444).
The integration of logistics activities is linked to the use of smartphones to accomplish internal and
external transactions (.549). Finally, the integral handling of logistics costs by the company correlate to
exchanging information by the internet (.363), by emails (.369), and using the internet in logistics
activities (.364).

3.4.6. Integration of LIS logistics information systems

Evaluation of LIS integration and their impact on logistics activities and supply chain management
is not an easy task; the means in this section vary around 3.50 but are not so high. The employees
consider the use of LIS as an encouraging factor to enhance the level of service of the supply chain by
increasing the added-value offered to their customers, developing new products or services,
standardizing the processes between supply chain partners, establishing collaborative approaches
between them, and enhance the joint decision-making initiatives.

LIS integration upstream and downstream helps reduce different logistics costs as in supply,
storage, production, distribution, and customer service. It also reduces the lead-time, enhances
reactivity to customer demand, and increases the overall profit of the supply chain.

To achieve such integration, the company trains its staff to use LIS and invests resources for
developing and updating its systems and their integration. Nevertheless, the standard deviation for staff
training is high (1.000) since the employees find it insufficient for their everyday practice.
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Table 9: Evaluation of the LIS integration

Mea Std.
n Dev.
Resources 1. The company trains its staff to use LIS. 3.50 1.000
Deployme 2. The company invests resources in the development, updating of LIS and their 3.50 0.827
nt integration.
SC 3. LIS integration contributes to increasing the delivered value to customers. 3.45 0.999
Efficiency 4. LIS integration helps develop new products or services. 3.50 0.761
5. LIS integration allows processes standardization between supply chain partners.  3.50 0.688
6. LIS integration facilitates the establishment of collaborative approaches with 3.35 0.813
suppliers/customers.
7. LIS integration improves the process of joint decision-making with 3.40 0.681
suppliers/customers.
8. LIS integration allows adaptation to situations of uncertainty. 3.60 0.754
9. LIS integration with suppliers/customers allows reducing lead times. 3.75 0.716
10. LIS integration with suppliers/customers allows responding better to customer  3.55 0.759
demands.
11. LIS integration with suppliers/customers allows ensuring better profits. 3.80 0.768
SC Cost 12. LIS integration with suppliers/customers allows reducing supply costs. 3.45 0.759
Reduction 13. LIS integration with suppliers/customers allows reducing storage costs. 3.45 0.759
14. LIS integration with suppliers/customers allows reducing production costs. 3.50 0.688
15. LIS integration with suppliers/customers allows reducing distribution costs. 3.45 0.759
16. LIS integration with suppliers/customers allows reducing customer service 3.50 0.889
costs.
3.52 0.789

Source: Made by the authors based on SPSS analysis
3.4.6.a.1. Correlations between LIS integration and logistics activities

Using demand-forecasting techniques to plan production and supply correlates to the resources
invested by the company in developing, updating LIS, and integrating them (.475). As for delivering the
right quantities to meet customer demand, this correlates to training employees to use LIS (.394), to
resources invested in LIS development and integration (.442), and to LIS integration contributing to
increase the value offered to customers (.400). The spread of the company’s network is also correlated
to the past elements (.418, .661, .498) and to LIS integration that allows reducing the lead-time (.396),
respond better to customers’ demands (.537), and to ensuring better profits (.400).

Taking into consideration the minimization of transport costs correlates to the contribution of LIS
integration to ensure better profits (.379) while keeping enough stock to meet customer demand at any
time is correlated to LIS integration increasing the delivered value (.564) and to LIS integration reducing
customer service costs (.402). On another hand, the right choice of material handling equipment that
minimizes costs correlates to staff training to use LIS (.383), resources invested in LIS (.516), and LIS
integration contributing to high values offered to customers (.560). Finally, the choice of appropriate
packaging that accelerates the handling and storage correlates positively to these elements of LIS
integration: helping develop new products and services (.528), allowing the company to adapt to
situations of uncertainty (.366), reducing the lead-time (.398), and ensuring better profits (.502).

3.4.6.a.2. Correlations between LIS integration and SCM

The resources invested by the company in LIS development and integration are correlated to the
efforts made by the company to enhance the satisfaction of its customers (.463), to its ability to adapt to
demand changes (.369), and to the regular measurement of inventory turnover (.436). LIS integration
contributing to offering more value to customers is linked to the company’s ability to adapt to changes
(-454) and the regular measurement of inventory turnover (.507). Furthermore, LIS integration helping
to create new products or services is correlated to the significant share that the company represents of
its supplier’s sales (.634), to information flow processing for logistics planning (.514), and outsourcing
activities (.586) while the contribution of LIS integration to reducing lead times is only correlated to
information flow processing to plan (.488). In addition to that, LIS integration allowing the company to
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better respond to customer demands is positively linked to regular inventory turnover measuring
(.364), and LIS integration allowing to ensure better profits is correlated to logistics planning through
information flow processing (.534).

3.4.6.a.3. Correlations between LIS integration and SC integration

Building chain partnerships upon mutual trust correlates positively to the contribution of LIS
integration to reducing lead times (.364) and allowing processes standardization between SC partners
(-414). Sharing production planning and demand forecasting correlates solely to the resources invested
by the company in LIS development and integration (.376). As for building agreements regarding
deliveries with suppliers, itis correlated with many aspects of LIS integration, starting with staff training
to use LIS (.545), LIS contribution to increasing value for customers (.615), LIS integration allowing
process standardization (.629), facilitating the establishment of collaborative approaches with SC
partners (.464), and improving joint decision making with suppliers and customers (.442). This
correlates also to allow the reduction of the costs of storage (.547), production (.464), distribution
(.547), and customer service (.689).

Establishing regular contact with customers to note changes in their demand correlates to LIS
integration contributing to creating new products and services (.546), allowing to reduce lead times
(.419) and to ensure better profits (.393). In contrast, distribution integration correlates to staff training
to use LIS (.469) and LIS helping create value that is more significant for customers (.395). Other positive
correlations exist between the integration of logistics activities and LIS integration contributing to
adapting to uncertainty (.372) and to reducing lead times (.384). At last, we have found other positive
correlations between the overall treatment of logistics costs and staff training to use LIS (.447), LIS
integration allowing process standardization (.433), better responding to customer demand (.480), and
improving joint decision making with SC partners (.501), as well as costs reduction in storage (.394),
distribution (.394), and customer service (.412).

4. Impact of LIS on Supply Chain Optimization

To analyze the impact of LIS in Group Bachir Rachid, we checked first the distribution of the data
using the Kolmogorov-Smirnov test: a non-parametric test since our data is ordinal. The results of P are
not all higher than 0.05; thus the normality of the data is not obtained. For this reason, we performed
the Kruskal-Wallis H test to analyze the variance of the parameters on the grouping variables. This test
is significant at P<0.05 (referring to the exact significance in the tables below). Two elements have been
excluded from SC optimization, which relates to resources deployed to use and integrate LIS due to their
insignificance to the model.

As we see in table 10, the Kruskal-Wallis H test is significant for TMS (P = 0.017) and CRM (P =
0.001). This indicates that these two systems have a significant impact on logistics activities.

Table 10: Impact of LIS on logistics activities

ERP WMS TMS Networks CRM
Kruskal-Wallis- H 2,356 3,050 7,062 2,603 10,773
df 2 2 2 2 2
Asymp. Sig. 0,308 0,218 0,029 0,272 0,005
Exact Sig. 0,338 0,237 0,017 0,292 0,001
Point Probability 0,000 0,002 0,000 0,001 0,000

a. Kruskal Wallis Test
b. Grouping Variable : Logistics
Source: Made by the authors based on SPSS analysis

The impact of LIS on SC management is to be found significant only for CRM P=0.0019. This

indicates the importance of dealing with customers’ relations through CRM to make decisions regarding
supply chain management.
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Table 11: Impact of LIS of SC Management

ERP WMS TMS Networks CRM
Kruskal-Wallis- H 0,333 1,060 3,161 1,580 7,167
df 2 2 2 2 2
Asymp. Sig. 0,847 0,588 0,206 0,454 0,028
Exact Sig. 0,856 0,598 0,212 0,474 0,019
Point Probability 0,001 0,001 0,000 0,000 0,000

a. Kruskal Wallis Test
b. Grouping Variable : Supply Chain Management
Source: Made by the authors based on SPSS analysis

Based on the results of the Kruskal-Wallis H test and considering all the significant correlations
found between the use of LIS and logistics activities as well as supply chain management, we can accept
Hi: Logistics Information Systems enhance supply chain management practices.

SC integration is influenced by the use of ERP (P=0.043), WMS (P=0.036), and the use of networks
(P=0.049). For Group Bachir Rachid, achieving higher levels of SC integration depends on the use of
these systems.

Table 12: Impact of LIS on SC integration

ERP WMS TMS Networks CRM
Kruskal-Wallis- H 5,605 5,789 4,638 5,461 3,821
df 2 2 2 2 2

Asymp. Sig. 0,061 0,055 0,098 0,065 0,148
Exact Sig. 0,043 0,036 0,085 0,049 0,154
Point Probability 0,000 0,000 0,000 0,000 0,000

Kruskal Wallis Test
b. Grouping Variable : SC Integration
Source: Made by the authors based on SPSS analysis

The means related to the use of LIS by the group were mostly higher than the average, added to
that the positive correlations that were obtained between the use of the different LIS and the internal
integration of the supply chain as well as external integration with customers and suppliers. Therefore,
we accept Hz: Logistics Information Systems contribute to supply chain integration.

To study the impact of LIS on the elements of SC optimization, we consider the two following
factors, SC Efficiency and SC Cost Reduction. For supply chain efficiency, the results of the Kruskal-Wallis
H test are significant only for the use of networks (P=0.001). This means that the Group depends on the
use of networks to ensure joint decision-making with SC partners, establish collaborative approaches,
adapt to situations of uncertainty, reduce lead times and better respond to customer demands.
Networks also contribute to creating new products and services, increasing the added value to
customers, and ensuring better profits.

Table 13: Impact of LIS of SC Efficienc

ERP WMS TMS Networks CRM
Kruskal-Wallis- H 0,063 0,139 0,513 10,009 0,117
df 1 1 1 1 1
Asymp. Sig. 0,802 0,709 0,474 0,002 0,732
Exact Sig. 0,812 0,720 0,486 0,001 0,746
Point Probability 0,015 0,018 0,013 0,000 0,018

a. Kruskal Wallis Test
b. Grouping Variable : SC Efficiency
Source: Made by the authors based on SPSS analysis

LIS appear to be better used to reduce supply chain costs in Group Bachir Rachid. The test results
are all significant except for CRM. The use of the ERP (P=0.048), WMS (P=0.004), TMS (P=0.030), and
the networks (P=0.001) contribute to reducing supply, storage, production, distribution, and customer
service costs.
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Table 14: Impact of LIS of SC Cost Reduction

ERP WMS TMS Networks CRM
Kruskal-Wallis- H 7,187 10,643 7,907 13,309 3,930
df 3 3 3 3 3
Asymp. Sig. 0,066 0,014 0,048 0,004 0,269
Exact Sig 0,048 0,004 0,030 0,001 0,287
Point Probability 0,000 0,000 0,000 0,000 0,000

a. Kruskal Wallis Test
b. Grouping Variable: Cost Reduction
Source: Made by the authors based on SPSS analysis

The implementation and use of LIS and their integration with supply chain partners were found
to contribute to enhancing supply chain efficiency and reducing the different logistics costs (supply,
storage, production, and distribution). We accept then as well Hs: Logistics Information Systems
contribute to SC optimization.

Conclusion

LIS are technological tools that enhance the efficiency and effectiveness of logistics operations and
supply chain management. The choice of the right technology is crucial to ensure value creation and
optimize supply chain management practices. Group Bachir Rachid is appropriately using LIS, yet they
have not made the most benefit out of these systems. Many improvements could be performed by the
top management to use these systems more efficiently and consequently, enhance supply chain
management and integration where we have not found optimal results. The Group could start by
offering company staff training to better use LIS. It should also consider building more trust-based
alliances and partnerships with its suppliers and customers that would allow them to share more
information, therefore, ensuring more transparency and enhancing the use of LIS. Another procedure to
be discussed is the offering of more sophisticated devices such as smartphones to accomplish internal
and external transactions to the employees.

Even if steel transformation is a lean production in a very stable market, but new trends must be
implemented to ensure future competitiveness and profitability. Lean management focuses on the
reduction, and possibly, the total elimination of waste to ensure optimal use of resources. In such a case,
the company must maximize economies of scale and seek efficiency in resources utilization through a
generally predictable demand.

The company should also consider the transfer from mechanical production to digital production
that can be easily integrated into LIS, facilitates process standardization, and enhances the accuracy of
information. It also helps to reduce costs, increases the personalization of products, and reduces stock
levels, energy consumption, and materials waste (Christopher, 2016, 267).
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