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Abstract. Warehouse operations in Africa are still mainly rely on manual pro-
cesses, resulting into the challenges in system integration for the compatibility
with legacy backend systems that often rely on outdated technology. Warehouse
automation is increasingly important in modern technology of supply chain op-
erations, and it is essential to choose the right solution to meet business require-
ments. This responsibility falls on the shoulders of all warehouse industry pro-
fessionals including warehouse employees to provide them with the necessary
tools and insights. The study aims to assess the implementation of warehouse
automation and identify the primary critical aspects that contribute to its effective
adoption. The nature of this study is mainly quantitative. Using an online survey
platform, the questionnaire was distributed among the 98 warchouse employees
of'an international organization in the seven geographical locations of Mali, West
Africa. The collected data have been analyzed using Structural Equation Model-
ling (SEM). By examining the relationship between service, system, information
quality and warehouse automation implementation, Results highlight a strong as-
sociation of service quality and information quality adoption inclination, indicat-
ing widespread satisfaction and data accuracy of warehouse automation. These
insights are crucial for warehouse industry policymakers and stakeholders aiming
to implement warehouse automation in Mali. Furthermore, this study is limited
to warehouse employee of an international organizations in Mali but has the po-
tential to serve as a benchmark for successful warechouse automation implemen-
tation in other warehouse industries.

Keywords: automation, information, service, system, warechouses.

1 Introduction

The rapid expansion of warehouse automation in Africa, in tandem with devel-
opment, underscores the critical role of warehouse automation in bolstering eco-
nomic and social activities [21]. Africa's warehouse automation industry is ex-
pected to develop at an average annual growth rate (CAGR) of 15.4% between
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2022 and 2029 [29]. As Africa industrializes and urbanizes, the need for efficient
warehouse facilities has never been greater. While Africa is on its way to em-
bracing warehouse automation, the path is complex. Smaller businesses, in par-
ticular, find the expenses of automation exorbitant. Furthermore, infrastructural
restrictions on the continent, including in South Africa, make it difficult to inte-
grate automation technologies into current logistical networks. Warehouse au-
tomation, recognized as a crucial facilitator of mobility and direct access to re-
sources, commodities, and markets, significantly enhances the quality of the
warehouse sector [19]. This reassures us of the positive impact of automation on
the warehouse industry.

Warehouse operations have historically relied on manual processes as human
operators are more efficient in many aspects, such as handling, picking, distrib-
uting, receiving, and inspecting a diverse range of products in the warehouse
operation [31]| However, as technology advances, we are seeing an increasing
number of warehouses transitioning to automation; therefore, warehouse auto-
mation has become a viable and competitive alternative for suppliers and dis-
tributors in the warehouse industry. It plays a crucial and irreplaceable role in
delivering products efficiently and effectively across supply chain operations,
underscoring the significance warehouse management work. The primary ad-
vantage of an automated warehouse is its ability to operate continuously without
human intervention [33]. This means that goods can be received, processed, and
shipped at any time of day or night, boosting productivity and decreasing turn-
around times. Automated warehouses, being more accurate than traditional
ones, instill a sense of reliability in the system. They can store more goods in a
smaller space, highlighting the need for organizations to be agile, adaptable, and
constantly learning.

The technology changes to the warechouse management system affect all com-
ponents, from service to systems, information, processes, structure, staff, organ-
izational culture, and other elements [9]. The warchouse employee must keep
up with changes in the business environment and organizational management.

Over the last two decades, rapidly improving automation technology has sig-
nificantly improved the warehouse industry's ability to obtain a wide range of
information about the location and characteristics of any entity that can be phys-
ically tagged and wirelessly scanned within certain technical constraints [15].
Warehouse management is critical for satisfying customer expectations, manag-
ing inventory, maintaining product availability, and shipping worldwide quickly
and inexpensively. However, warehouse instability can reduce a company's
global competitiveness [16].

Notably, the warehouse automation is one of the most important parts in the
digital era of warehouse industry. However, there is still a lack of awareness
about the benefits and impediments to fully adopting warehouse automation and
decision support systems (DSSs in warechouse management) [32]. The literature
also contains limited studies on factors that affect the adoption of warehouse
automation during the implementation of new technology in the warehouse in-
dustry. Understanding these factors is important for the beneficial adoption of
emerging technologies [4].
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To fill the gap, researchers in Africa have started study the warehouse auto-
mation. According to [16], many warehouses in South African industrial enter-
prises began with the integration and automation of warehouse movements and
infrastructure technologies. To address these issues, the study proposes a ware-
house system integration and automation. Another study of [19] concluded that
automated warehouses should receive additional funding due to the overall cost
of the transition specifically on the maintenance of the automation system. To
maximize efficiency in warehouse automation, organizational factors are critical
to the performance of warehouse management strategies and affect overall per-
formance.

In the present study of [24] they have summarized that the warehouse auto-
mation needs inventory categorization and processing of associated information
technology. As a result, using efficient and intelligent warehouse management
procedures can accomplish effective material management, warehouse inven-
tory and control a critical way of flexibly modifying storage material supply and
demand while lowering operational expenses.

Contrary to popular belief, according to the study by [26], Warehouse indus-
tries increasingly embrace automation to enhance efficiency and streamline op-
erations. The integration of technologies into warehouse management systems
has become pivotal, reshaping the landscape of logistics and supply chain man-
agement. The [29] support this information, as per the data below, the adoption
of warehouse automation has increasingly abruptly from 17.9 billion in 2022 to
30.15 billion in 2026. This was further extended by the study of [36] discuss the
emerging of smart technologies, which are igniting a wave of warehouse indus-
try transformation with the potential to bring about dramatic changes.

Warehouse Automation
Market Size 2022 - 2026
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Therefore, the study’s main aim is to assess the importance and critical factors
of warehouse automation implementation in the warehouse management, the
impact of technological development on warehouse automation, and the percep-
tion of warehouse employees regarding the development process of warehouse
automation quality management systems.

2 Literature Review

2.1  Theory of Technology Acceptance (TAM)

The technology acceptance model was used in this study to test the assessment on the
ease of use and perceived usefulness of warehouse automation implementation. TAM
was first introduced by Fred D. Davis in 1989. Originally established for IT adoption
in the workplace, it ignores the numerous demands that exist in the voluntary consumer
setting [28]. The acceptance or adoption of information technology (IT) has gained ex-
tensive attention during the previous decade. Several theoretical models have been de-
veloped to explain end-user acceptance behaviors.

According to [10] the technology acceptance model, perceptions of ease of use and
usefulness determine acceptance of information technology. Since its introduction, the
model has been evaluated with various applications in thousands of studies, making it
the most commonly used model of user acceptability and used [39]. According to [23]
Technology Acceptance Model (TAM) is a popular paradigm in the social sciences that
investigates the acceptability and use of new technology or e-services. It is founded on
the assumption that users' perceptions of a technology's utility and simplicity impact
their attitude and intention to utilize it.

2.2 Assessment of Warehouse Automation

In this study, assessment of warehouse automation is the main dependent variable to be
tested. Assessment of warchouse automation is a regular evaluation of the warehouse
management system to identify areas for improvement and implemented if there are
necessary changes or upgrades [22]. Automated warehousing is the use of modern tech-
nology and automation to improve the efficiency and optimize warehouse operations
[22]. It entails combining varied automated equipment, robots, and software systems to
boost production, data accuracy, and overall efficiency [26].

2.3 Service Quality

The construct of service quality is the first independent variable, service quality
(SERVQUAL) is a tool created by [25], it is widely used to measure of service quality
and assess the products and services provided by the customer. This instrument has
been extensively studied in the marketing literature and is also frequently used in in-
dustry [20]. It is a multi-dimensional research instrument designed to capture consumer
expectations and perceptions of a service along five dimensions that are believed to
represent service quality. The perceived service quality has a considerable impact on
consumers' purchase intentions, as well as improving the firm's image in its customers'



Assessment of Warehouse Automation in an International Organization in Africa 7

minds and increasing their satisfaction level [14]. Service quality in logistics opened
the door to a broader view of product satisfaction: service quality and its relationship
in different circumstances. Furthermore, service quality comprises the activities, meth-
ods, and technologies businesses use to manage their relationships with current and
potential consumers, keeping "the customer is king" in mind. Businesses rely on cus-
tomers. Hence, the profitability of any company varies based on customer demand.

2.4  System Quality

Apart from measuring the service quality, the system quality will influence how the
user utilizes and is satisfied with the system and its implementation within the organi-
zation, this will result as second element of the independent variable. System quality
refers to how well a system meets objectives, supports processes, and is received by
users. System quality attributes include navigation, security, ease of use, and response
time, all of which influence whether an information system is used. Furthermore,
the components of system quality have varying implications on financial results. The
positive relationship between management and system quality, linked to economic per-
formance, is significant for businesses operating across multiple organizations. System
quality, with its ease of use and functionality, flexibility, reliability, data quality, and
integration, can be adapted to meet all activities with utmost satisfaction.

2.5 Information Quality

The information quality will also be tested as the third independent variable. Infor-
mation quality defined as the quality of the content, its nature, and the range of infor-
mation types available in the system [38]. The more high-quality information generated
by automated software, the greater the impact on end-user satisfaction. This shows that,
in fact, the users' knowledge of information generated by automated software is already
good, so the user is convinced of the software that has been used. Then, from that sound,
nope-generated information, the effect is to satisfy the end user of automated technol-
ogy. On the other hand, customers or end-users are exposed to a large amount of infor-
mation, yet they only use the information that they find valuable for decision-making.
As a result, the vendor's ability to supply high-quality information is vital for business
success. The impact of information system quality on customer perceived value in the
e-businesses context. Satisfaction and trust are the key components of the new relation-
ship quality model [27]. Information system quality is crucial for effectively perform-
ing management accounting activities, and information systems offer data for unprece-
dented advancements.

2.6  Profile of respondents

Demographic profile of respondents in this study were measure as the moderating var-
iables that would influence the relationship between independent and dependent varia-
bles. The profile of respondents refers to the persons recruited for the research to answer
questions using the screener tool that is being executed [6]. Respondent demographics
can be defined in a variety of ways, including country of origin, beliefs, and perceptions
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(Walter et al., 2024). The demographic factors for the sample analysis include age struc-
ture, education level, gender, and employment status [3]. According to the study of
[18]. demographic profile delves into moderation effects, revealing that gender, age,
educational level and experience play pivotal roles in influencing perceptions of the
acceptance of new technology.

2.7  Conceptual Framework

This study assesses the warehouse automation implementation using variables such as
information quality (IQ), system quality (SQ), and service quality (SRQ) as independ-
ent variables. Assessment of warehouse automation (AWA) is the dependent variable,
and the profile of respondents (PR) is the study's moderating variable. The conceptual
framework demonstrates how independent and dependent variables influenced this
study. Deductive research will be used to develop hypotheses and test them against
specific data and observations. The study has been designed to accommodate a diverse
range of assessments of warehouse automation during the implementation of warehouse
automation in the central warehouse management.

PROFILE OF
RESPONDENTS
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Fig. 2. Research Framework

3 Methodology

3.1 Research Design

This study employs descriptive research design. The primary intent is to assess the
warehouse automation quality in an international organization's warehouse manage-
ment during the automation implementation. Descriptive research aims to describe a
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population, situation, or phenomenon accurately and systematically, underscoring the
study's importance.

Gathering a quantitative data, as suggested by Co & Baldovino, (2023), via online
platform. The respondents of this study are the warehouse employees of an international
organization in seven geographical locations of Mali West Africa with a minimum of
two-year’s experience in warehouse operation, and ages ranging from 18-65 years old.
The sample consists of 98 employees from various nationalities and different cultural
backgrounds, demonstrating the meticulousness of the data collection process.

The survey approach is based on the method of Co et al. (2023), which assesses data
accuracy and satisfaction. Self-administered questionnaires are delivered using the Mi-
crosoft Forms platform with a precise Likert scale (Strongly Disagree = 1; Strongly
Agree = 5), ensuring the accuracy of data collection. The advanced statistical tools
SPSS were used to analyze the research data through structural Equations Model
(SEM), highlighting the rigor of the study.

Before digging into the analysis, the respondent’s demographic information was in-
vestigated using SEM. This step is crucial as it provides a comprehensive understanding
of the characteristics of the sample population, which is essential for interpreting the
research findings. The frequency and percentage of the data, weighted mean, standard
deviation, and descriptive rating results through Cronbach alpha were used to ensure
the validity and reliability of the study. One-way ANOVA were used when the inde-
pendent variable contains three or more categories; therefore, the moderating variable
was analyzed using ANOVA.

4 Results and Findings

4.1 Demographic Profile of Respondents

The following details of the profile distribution of the ninety-eight (n = 98) individuals
who consented to participate in this study. The profiles are in terms of gender, age,
education, nationality, rank, and length of service in the warehouse operation. Females
comprised of 84 (86%) while male comprised of 14 (14%).

Most of the respondents ages of 31-40 years old (45;46%), followed by 41-50 years
old (33;34%), 51-65 years old (14;14%) and 18-30 years old (6;6%). Regarding nation-
ality, the majority of respondents are Malian accounting to 46; 47%) followed by other
countries (22;22%), Kenyan and Congolese (8;8%) and Moroccan and Indian (7; 7%).
When it comes to educational level, the majority of the respondents have a bachelor’s
degree, with 46 or (47%), master’s degree 46 or (47%) and 1 or 1% with doctorate
degree. Based on the rank, most of the respondents are local staff, 46 or (47%) followed
by international contractors, 27 or (28%), field service 1-6, 18 or (18%), International
Volunteer 5 or (5%) and Professional 2 or (3%). Moreover, lastly is the length of expe-
rience below 5 years, 50 or (51%), 11-15 years, 25 or (25%) and 5-10 years 23 or (24%).

Table 1. Distribution of profile of respondents

Profile Details Frequency Percentage
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(n=98)
Male 14 14
Gender
Female 84 86
18 — 30 years old 6 6
31 —40 years old 45 46
Age
41 - 50 years old 33 34
51 — 65 years old 14 14
Malian 46 47
Kenyan 8
. . Congolese 8
Nationality
Moroccan 7
Indian 7
Other Countries 22 22
High School 9 9
. Bachelor’s degree 46 47
Education
Master’s Degree 42 43
Doctorate Degree 1 1
Rank Local Staff 46 47
International Con- 27 28
tractor
Filed service 1-6 18 18
International Vol-
5 5
unteer
Professional 1-5 2 3
Below 5 years 50 51
Length of service in warehousing 5 — 10 years 23 24
11— 15 years 25 25

4.2  Cronbach’s Alpha (Reliability Analysis)

The instrument was validated by three experts in the field of the study interest and was
pilot tested on 12 non-target respondents. The researchers run the data using Structural
Modelling (SEM) software to test for reliability analysis. Cronbach's alpha is the most
commonly used to measure the internal consistency or reliability that is being used
when you have multiple Likert scale questions in a survey and wish to determine
whether the scale is reliable [13]. The reliability analysis, as shown in the table 2 below,
returned a Cronbach's Alpha of 0.892, a figure that is considered good and indicative
of a high level of internal consistency. This suggests that the data are well-aligned with
the measured construct and are highly interrelated [13]. The modest correlation be-
tween the questionnaire items further supports its validity as an effective measure of
warehouse automation [34]. It also suggests a strong correlation between these compo-
nents and warehouse automation.
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Table 2: Cronbach's alpha (Reliability analysis)

Coefficient of Reliability éz:g;ﬁ,i Verbal Inter-
Cronbach's Alpha Level Alpha pretation
More than 0.90 Excellent
0.80-0.089 Good 0.892 Strongly
Agree
0.70-0.79 Acceptable
0.6-0.69 Questionable
0.5-0.59 Poor

Less than 0.59

4.3

Unacceptable

Level of Service Quality on warehouse automation

From the data presented in Table 3 below, the general weighted mean for satisfaction
is 4.4983 and ranked as “Strongly Agree” it was revealed that the aspect or dimension
of “satisfaction” provided that the warechouse employee was satisfied in using the auto-
mation technology [30]. This is followed by assurance with 4.3898 general weighted
mean and ranked as “strongly agree” The least rated dimension is responsiveness with
general weighted mean of 4.2143 and ranked as “strongly agree” as well.

Table 3: Level of Service Quality on Responsiveness, Assurance and Satisfaction

11

Responsiveness Assurance Satisfaction
. . Stand- Descrip- . . Stand- Descrip- . . Stand- Descrip-
Indica- Weighted ard De- tive Indica- Weighted ard De- tive Indica- Weighted ard De- tive
tors Mean o . tors Mean - . tors Mean - .
viation Rating viation Rating viation Rating
Strongly Strongly Strongly
SQRI 43980 053225 Agree SQALI 4.3265 0.51324 Agree SQS1 44592 0.57738 Agree
Strongly Strongly Strongly
SQR2 44286 060921  Agree SQA2 4.4184 0.57299 Agree SQS2 4.4490  0.57656 Agree
Strongly Strongly
SQR3 41122 062397 Agree SQA3 4.5102 0.61334 Agree SQS3 443838  0.57556 Agree
Strongly Strongly Strongly
SQR4 42857 059204  Agree SQA4 4.2347 0.75711 Agree SQs4 4.4694  0.57802 Agree
Strongly Strongly Strongly
SORS 42143 070711 Agree SQAS5 4.4592 0.59497 Agree SQSs5 42245  0.63458 Agree
General General 4.3898 General 4 4 3 ,
g 4.4983 (Strongly
Weighted | 4.2878 (Strongly Agrec) Weighted | (Strongly Weighted | A yce) (Ftroneb
Mean Mean Agree) Mean -

Legend: 1.00 —

1.79 Strongly Disagree 1.80 —2.59 Disagree 2.60 — 3.39 Neutral

3.40-4.19 Agree

4.20 — 5.00 Strongly Agree

Based on the findings in Table 3.1 summary, the study emphasizes the positive impact
of service quality on satisfaction. Warehouse employees showed increased satisfaction
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with the features and functions provided by warehouse automation stages [2]. The suc-
cessful application of warehouse automation development demonstrates its efficiency
in handling complicated and constantly changing modern technologies. [17]. According
to [35], the analysis strongly supports the use of warehouse automation, instilling con-
fidence in its potential to boost satisfaction, responsiveness, assurance, and overall
warehouse automation successes.

Table 3.1: Summary of level of Service Quality

Dimension General Weighted Mean Verbal Description
Satisfaction 4.4983 Strongly Agree
Assurance 4.3898 Strongly Agree
Responsiveness 4.2143 Strongly Agree

Legend: 1.00 — 1.79 Strongly Disagree 1.80 —2.59 Disagree 2.60 — 3.39 Neutral
3.40 - 4.19 Agree 4.20 — 5.00 Strongly Agree

4.4  Level of System Quality on warehouse automation

According to the data reported in Table 4 below, the general weighted mean for ease of
use is 4.3530 and classified as "Strongly Agree." It was discovered that the element or
dimension of "ease of use" offered the warehouse employee the ability to readily adapt
to the warehouse automation procedures. This is followed by security with a general
weighted mean of 4.3306 and classified as "strongly agree". Navigation is the least
rated dimension, with a general weighted mean of 4.2592 and a "strongly agree" rating.

Table 4: Level of System Quality on Navigation, Ease of Use and Security

Navigation Ease of Use Security
De-
Indi- Weight Stand- Descrip— Indi- Weighte Stanfiard sgrip— Indi- Weighte: Stanfiard Descrip—
ca- ed ard De- tive Rat- Devia- tive ca- Devia- tive Rat-
- - cators  d Mean . Mean . X
tors Mean viation ing tion Rat- | tors tion ing
ing
Stron Strongl
Strongly | EU1 4.3571 0.63001 gly S1 43367  0.59107 A Y
NI 42887 057437  Agree Agree gree
Stron Strongl
Strongly | EU2 43980  0.65393 gly S2 43163  0.61923 A sy
N2 42827 0.60921  Agree Agree gree
Stron Strongl.
Strongly | EU3 43061  0.69472  gly 3 4325 057032 ) gy
N3 42449 061024  Agree Agree gree
Stron Strong!
Strongly | EU4 43367  0.67264  gly S4 43673 059876 7 mgcy
N4 42347 0.60583  Agree Agree g
Stron Strongly
Strongly EUS 4.3673 0.61573 gly S5 4.3061  0.61608 Agree
NS 4.2449  0.67444 Agree Agree
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Gen-
eral
Weig
hted
Mea

4.2592

Gen- Gen-
eral . A ore eral
Weig 4.3530 (Strongly Agree) Weig
hted hted
Mean Mean

(Strongly Agree)

4.3306 (Strongly Agree)
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The Table 4.1 summary indicated that system quality enables to process data locally,
reducing latency and improving real-time decision-making. The ease of use allows sys-
tems to adapt their behavior to changing technological conditions, thereby contributing
to continuous improvement and efficiency gains in warehouse automation systems [26].

The collaborative synergy between system quality and warehouse automation pro-
cesses results in exceptional improvements in ease of use, security, and navigation
within the changing terrain of modern warehouses [8]. These practical benefits under-
score the potential of system quality to enhance warehouse operations [5].

Table 4.1: Summary of level of System Quality

Dimension General Weighted Mean Verbal Description
Ease of Use 4.3530 Strongly Agree
Security 4.3306 Strongly Agree

Navigation 4.2592 Strongly Agree

Legend: 1.00 — 1.79 Strongly Disagree 1.80 —2.59 Disagree 2.60 — 3.39 Neutral
3.40-4.19 Agree  4.20 — 5.00 Strongly Agree

4.4. Level of Information Quality on warehouse automation

Table 5 shows that the overall weighted mean for accuracy is 4.4265 and classified as
"Strongly Agree." This reassures us of the technology's effectiveness in enhancing the
accuracy of data input by employees [11]. The “timeliness” dimension also shows a
strong performance, with a 4.4020 general weighted mean, also considered “strongly
agree”. The least improved dimension, “consistency” still maintains a high rating, with
a general weighted mean of 4.3531 and a “strongly agree” rating.

Table 5: Level of Information Quality on Accuracy, Consistency and Timeliness

Accuracy Consistency Timeliness

Indica-
tors

Al

A2

A3

Weighted

Mean

4.3980

4.4286

4.3469

Stand-  Descrip- . . Stand-  Descrip- . .
ard De- tive Indica- Weighted ard De- tive Indica- Weighted

o . tors Mean o . tors Mean
viation Rating viation Rating

Strongly Strongly
0.56968  Agree Cl1 4.3163 0.60235 Agree T1 4.3571

Strongly Strongly
059204  Agree c2 4.2755 0.60548 Agree T2 43673

Strongly Strongly
059382 Agree C3 42653 0.58417 Agree T3 4.4694

Stand-
ard De-
viation

0.64616

0.61573

0.5599

Descrip-
tive
Rating
Strongly
Agree
Strongly
Agree
Strongly
Agree
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Strongly Strongly Strongly
A4 45204 057847  Agrce c4 4.398 0.49199 Agree T4 4.3061 0.66438 Agree
Strongly Strongly Strongly
AS 44388 061033  Agrec C5 45102 0.67724 Agree T5 45102 0.59629 Agree
General General General
Weighted | 4.4265 (Strongly Agree) Weighted | 4.3531 (Strongly Agree) Weighted | 4.4020 (Strongly Agree)
Mean Mean Mean

In the Table 5.1 summary, it is indicated that the advancements of information quality
significantly contribute to increased accuracy in warehouse processes contributing to
continuous improvement of data accuracy [26]. [1] mentioned that information quality
in digital technologies can influence the basic operations of a warehouse through time-
liness and report accuracy, resulting in higher customer satisfaction.

Table 5.1: Summary of level of Information Quality

Dimension General Weighted Mean Verbal Description
Accuracy 4.4265 Strongly Agree
Timeliness 4.4020 Strongly Agree
Consistency 4.3531 Strongly Agree

Legend: 1.00 — 1.79 Strongly Disagree 1.80 —2.59 Disagree 2.60 —3.39 Neutral
3.40-4.19 Agree  4.20 — 5.00 Strongly Agree

4.5  Moderating effect analysis of profile of respondents on the quality
of warehouse automation

As per the table below, the analysis of variance or ANOVA revealed that age of re-
spondents does not moderate the perceived level of quality with respect to service (p-
value = .818), system (p-value = .618), and information (p-value = .774). These non-
significant results, with all computed p-values greater than the 0.05 level of signifi-
cance, suggest a universal consensus among respondents about the service, system, and
information quality of warehouse automation, regardless of age.

As to whether gender moderate’s respondent’s perception on the quality of ware-
house automation, the analysis of variance or ANOVA revealed non-significant re-
sults. To be specific, gender does not moderate the perceived level of quality with re-
spect to service (p-value = .914), system (p-value = .363), and information (p-value =
.360). These non-significant results, with all computed p-values greater than the 0.05
level of significance, provide reassurance about the robustness of the research. The
findings suggest that respondents have similar views about service, system, and infor-
mation quality of warehouse automation, regardless of gender.

When it comes to whether education moderate’s respondent’s perception on the
quality of warehouse automation, the analysis of variance or ANOVA revealed non-
significant results. In other words, education does not moderate the perceived level of
quality with respect to service (p-value = .152), system (p-value = .065), and infor-
mation (p-value = .074) since all the computed p-values are greater than the 0.05 level
of significance. To put it simply, the findings suggest that respondents have similar



Assessment of Warehouse Automation in an International Organization in Africa

views about service, system, and information quality of warehouse automation regard-
less of their educational background.

The analysis of variance or ANOVA revealed non-significant results regarding
whether nationality moderates’ respondents' perceptions of the quality of warehouse
automation. To wit, nationality does not moderate the perceived level of quality with
respect to service (p-value = .293), system (p-value = .497), and information (p-value
=.128) since all the computed p-values are greater than the 0.05 level of significance.
The findings may imply that respondents have similar views about warehouse automa-
tion's service, system, and information quality regardless of nationality.

The analysis of variance or ANOVA revealed non-significant results as to whether
rank moderate respondent’s perception on the quality of warehouse automation. To
wit, rank does not moderate the perceived level of quality concerning service (p-value
= .873), system (p-value = .283), and information (p-value = .525) since all the com-
puted p-values are more significant than the 0.05 level of significance. The findings
may imply that respondents have similar views about warehouse automation's service,
system, and information quality regardless of rank.

Lastly, the analysis of variance or ANOVA revealed non-significant results as to
whether the length of service moderate the respondent’s perception on the quality of
warehouse automation. To wit, the length of service does not moderate the perceived
level of quality with respect to service (p-value = .202), system (p-value = .280), and
information (p-value = .192) since all the computed p-values are greater than the 0.05
level of significance. The findings may imply that respondents have similar views
about service, system, and information quality of warechouse automation regardless of
the length of service.

Table 6. Moderating effect of profile of respondents on service, system and information quality

Decision
Profile p-value Conclusion
(0.=0.05)
Age of respondents does not moderate they
Service 0.818 Accept Ho  perceived service quality of warehouse auto-
mation
Age of respondents does not moderate they
Age System 0.618 Accept Ho  perceived system quality of warehouse auto-
mation
Infor- Age qf respondentg does not moderate they
mation 0.774 Accept Ho perce1v§d information quality of warehouse
automation
Gender of respondents does not moderate
Service 0.914 Accept Ho  they perceived service quality of warechouse
automation
Gender of respondents does not moderate
Gender System 0.363 Accept Ho  they perceived system quality of warechouse
automation
Infor- Genell* of r;sponder}ts does not moderate they
mation 0.360 Accept Ho  perceived information quality of warehouse

automation

15



16

M. Co and F. Baldovino

Education of respondents does not moderate

Service 0.152 Accept Ho  they perceived service quality of warehouse
automation
] Education of respondents does not moderate
Education System 0.065 Accept Ho  they perceived system quality of warehouse
automation
Infor- Education .Of regpondenfs does got moderate
mation 0.074 Accept Ho  they perceived information quality of ware-

house automation
Nationality of respondents does not moder-
Service 0.293 Accept Ho  ate they perceived service quality of ware-
house automation
Nationality of respondents does not moder-
Nationality ~ System 0.497 Accept Ho  ate they perceived system quality of ware-
house automation
Nationality of respondents does not moder-

Infqr- 0.128 Accept Ho  ate they perceived information quality of
mation .
warehouse automation
Rank of respondents does not moderate they
Service 0.873 Accept Ho  perceived service quality of warehouse auto-
mation
Rank of respondents does not moderate they
Rank System 0.283 Accept Ho  perceived system quality of warehouse auto-
mation
Infor- Rank of respondents does not moderate they
mation 0.525 Accept Ho  perceived information quality of warehouse
automation
Length of service of respondents does not
Service 0.202 Accept Ho  moderate they perceived service quality of
Leneth of warehouse automation
Se rvgice in Length of service of respondents does not
System 0.280 Accept Ho  moderate they perceived system quality of
Warehouse i
. warehouse automation
Operation

Length of service of respondents does not
0.192 Accept Ho  moderate they perceived information quality
of warehouse automation

Infor-
mation

The findings highlight the potential role of service quality and information quality in
the successful implementation of warehouse automation. This underscores the respon-
sibility and commitment of the operations and warehouse employees in ensuring high
service standards. The analysis further reveals that employee satisfaction and data ac-
curacy are the highest general weighted mean, indicating that various methods of auto-
mation enhance performance in warehouse operations. The transformative impact of
automation technology on operational efficiency is evident in the improved data accu-
racy. The warehouse automation assessment stated that an evaluation would be done to
identify areas for improvement and execute any necessary adjustments or enhance-
ments. It is considering introducing warehouse automation to boost the productivity of
its warehouse operations and the whole supply chain process. Furthermore, this study
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takes a comprehensive approach by examining the moderation effects of key demo-
graphic variables. It reveals that gender, age, educational level, and experience are piv-
otal in shaping the perceptions of warehouse automation among employees. This study
significantly contributes to our understanding of the impact of new technology on ware-
house operations and the improved moderating roles of these variables. The findings
provide valuable insights for the warehouse industry to optimize data management
strategies and enhance organizational performance.

5. Conclusion and Recommendations

This study significantly advances the theory of warehouse automation implementation,
offering innovative perspectives on evaluating warechouse automation in Africa.

The overall assessment of warehouse automation concerning service, system, and in-
formation quality revealed that among the three aspects, “system” was implicated to
have the most significant impact on warehouse automation. Meanwhile, service, sys-
tem, and information quality were significantly influenced by warehouse automation.
Furthermore, despite all hypotheses accepted, the system quality construct recorded the
highest value compared to service and information quality.

The potential of warehouse automation in warehouse management provides integral
attention to managers, employees, and warehouse management practitioners in supply
chain operations in international organizations in Africa. Therefore, stakeholders can
use this information for long-term strategies. Additionally, applying the Technology
Acceptance Model and Quality Assessment Model in African context research may
imply.

Warehouse automation is recommended, while service quality should be maintained
by the warehouse employees, who are satisfied with the convenience and data accuracy
of the warehouse operations. It should be focused on other advanced automation works
and practices. To stabilize the overall assessment of warechouse automation, Warehouse
employees and organizations should be aware of the significant issues of automation,
such as service, system and information quality, and the enhancement of strategic man-
agement implementation plans to improve warehouse automation. Future research
should include all warehouse industries that use automation in Africa. Additional re-
search was also recommended to validate the concepts and relations that discovered
new factors of warehouse automation adoption, such as organizations and cultural as-
pects.
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