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Abstract: Research Background: The need for lean concepts application in the safety management of logistics processes cannot be emphasized
as it can help in enhancing the flow of information and expediting processes within the supply network for improved organizational outcomes.
Purpose: The study investigated the application of lean management models to the safety management of logistics firms in Nigeria.
Methodology: The study population includes 215 employees of Manal Plant hire Ltd Nigeria. 138 employees were chosen using a purposive sam-
pling method. A self-administered questionnaire was designed to collect the primary data from the respondents. The data collected were analyzed
using the structural equation modeling (SEM) technique to test the hypotheses developed in the study.

Results: The study s findings suggest that Process and Equipment Management has a positive and significant effect on the operational efficiency
and workplace safety of the studied firms,; employee empowerment has a positive and significant effect on the operational efficiency; technologi-
cal innovation has a positive and significant effect on the operational efficiency, and that continuous improvement has a positive and significant
effect on the operational efficiency and workplace safety.

Novelty: It is, therefore, concluded that the adoption of Lean Management has a positive and significant effect on the safety management of lo-
gistics firms. The study recommends that manufacturing, logistics, and service industries should be committed to carrying out process mapping
to eliminate non-value adding operations in production as well as logistics and ensure the effective and continuous flow of logistics operations.
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INTRODUCTION

Competitive advantage is critical to businesses in today’s
complex business environment, and there is a growing need for
optimal solutions that help businesses establish a competitive
edge. Lean Thinking is one of such optimal solutions. Because
of the rising dynamism of both internal and external changes
in the environment, businesses must continue to enhance their
operations processes regularly. The multifaceted notion of lean
management, which is rapidly being applied in domestic and
international economic practices, requires consideration while
looking for ways and strategies to optimize performance (Anna,
2017). Lean Management is often associated with the reduction
of waste by “learning” the organisation of any needless tasks.
The lean strategy has been applied all across the world, and
it has completely altered the service and manufacturing indus-
tries. Lean management can help logistics companies improve
their performance and outcomes while also lowering costs and
increasing employee and customer satisfaction. Effective top-
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down communication is required to equip employees with clear
objectives and consistent mission statements while implement-
ing lean (Cuatrecasas, 2002). Instead of working alone, suc-
cessful lean implementation necessitated cross-functional col-
laboration among all employees.

The application of Lean management concepts necessitates
the consolidation as well as comprehensive management of
components that are more beneficial to the company, such as
generally recognized organizational assets — risk, as well as hu-
man capital (Charron, Harrington, Voehl & Wiggin, 2014). In-
ternal and external logistic procedures are meant to preserve the
right time, location, quality, and cost while supporting the con-
stant flow of manufacturing materials and finishing the delivery
to end consumers. Furthermore, all logistic operations in the
business must be consistently enhanced, particularly in terms
of eliminating excessive waste and operations that do not bring
value. Nine logistic areas have been identified where typical
Lean losses might arise. These include procurement/purchas-
ing, logistics service and customer support, stock management,
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delivery and communication, demand forecasting and planning,
transportation, material packing, reverse logistics, and, storage
among others (Sopadang, Wichaisri & Sekhari, 2014).

The application of Lean concepts in logistics processes
management will help to enhance the flow of information
that passes through them. In the field of logistics, applying
Lean entails several actions to enhance and expedite processes
within the supply network, as well as the capacity to func-
tion in a variety of, typically insecure, situations for managing
the company (Anna, 2017). Maintaining a balance between
the customer’s needs and the firm’s functionality, on the other
hand, necessitates proper capacity planning on both opera-
tional and strategic levels, standardization of operations and
the time required to implement them, and highly qualified,
multi-tasking personnel who really can easily accommodate
a variety of processes. The majority of the causes of issues in
manufacturing processes are linked to the nature of the proc-
esses, working conditions, and organization, as well as health
and safety. Employees get dissatisfied as a result of the lack
of action done to address these issues, which causes them to
become less engaged at work. On the other hand, it has an im-
pact on product quality, overall productivity, and competitive
position at the corporate level (Furman, 2019).

A well-designed workplace promotes a safer, more efficient,
and more productive workplace. It improves employee morale
by instilling pride in their job and ownership of their obliga-
tions, as well as increasing a firm’s competitiveness and profit-
ability in the industry. The creation of educated, empowered,
and engaged employees with the information, skills, and oppor-
tunity to operate in the workplace 5S (Sort, Set in order, Sweep,
Standardize, Sustain) to remove or minimize risks is a corner-
stone to worker safety in LM operations (Brown & O’Rourke,
2007). Furthermore, such safety policies are essential for world-
class competitiveness; businesses that do not take a strategic ap-
proach to corporate safety will be less successful in the future.
The addition of “safety” to 5S recently elevated it to 6S.

Lean management, along with its principles, has been
touted as a significant tool for improving company perform-
ance. It is now widely used in a wide range of nations and sec-
tors (Bhamu & Sangwan, 2014). However, its effectiveness is
undeniable, lean management was not without flaws, and its
impacts on performance are still hotly debated. Work proc-
esses provide varying levels of risk based on the safety dan-
gers inherent in each step necessary to complete the process.
Work may be made safer by carefully developing processes to
reduce hazards. Lean approaches, which aim to reduce waste
and improve efficiency, frequently result in fewer process
stages, materials utilisation, and motions required. As a result
of these reductions, the safety risks connected with those extra
stages or materials may be eliminated or reduced. Reduced
work-related accidents and illnesses mean lower expenses for
workers’ compensation insurance, retraining, and employee
turnover (Laura, Isabelina & Joel, 2011).

Studies on how the lean method impacts the operational
efficiency of organizations that adopt it have proven equivo-
cal. Several studies have looked into the relationship between
LMS and efficiency, particularly in industrial enterprises. Ex-
tant surveys of the literature revealed unanimity in favour of
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the premise that lean manufacturing promotes manufacturing
efficiency (Okpala, 2013). Wamalwa, Onkware, and Musiega
(2014), on the other hand, discovered that the implementa-
tion of the lean culture did not affect manufacturing efficiency.
Furthermore, studies have looked at the relationship between
safety and lean management, and have discovered a correla-
tion between lean management adoption and increased safety.
According to Nahmens and Ikuma (2009), lean is not only a
useful tool for improving processes and reducing waste but
it is also linked to increased safety in the construction sec-
tor. The level of effectiveness in the lean program, according
to Wong, Wong, and Ali (2009), was substantially connected
with the usage of lean practices in ergonomics and safety.
These findings suggest that lean initiatives may have a favo-
rable impact on ergonomics and safety. However, according
to Womack, Armstrong, and Liker (2009), lean adoption does
not necessarily result in improved ergonomics and safety.

The study on Lean management and safety management
has not been given adequate attention in Nigeria. Just a few
studies have been conducted thus far e.g Amos, Adebola,
Asikhia, and Abiodun (2018); Odeyinka, Oluwaseyi, and Ak-
inyele (2018) and are basically carried out in manufacturing
firms with no consideration for logistics firms. Additionally,
the use of structural equation modeling for data analysis has
not been adequately adopted. The study, therefore, arises from
the need to study the application of lean management models
to the safety management of the logistics sector in Nigeria
adopting structural equation modeling (SEM) for data analy-
sis, a study by Manal Plant Hire Ltd, Nigeria.

LITERATURE REVIEW

In the course of investigating the concept of lean manage-
ment and its effect on safety management in a logistics firm,
the study adopted the Resource-Based View (RBV) theory as
the basic foundation for the study. Also, empirical studies in
relation to the study were reviewed.

Resource-Based View Theory

The resource-based view (RBV) stresses a company’s
hard-to-copy features as sources of exceptional performance
and growth (Barney, 1986; Hamel & Prahalad, 1996). Re-
sources that are difficult to transfer or acquire, such as those
that require a steep learning curve or a major transformation in
the organization’s environment and culture, are more likely to
be unique to the firm and thus harder to imitate. The RBV has
shown to be useful in defining the basis on which a company’s
resources and capabilities function as long-term competitive
advantages. As a result, every type of competitive edge is
founded on the basis of resources and skills. According to the
RBY, the ownership and management of strategic assets de-
termine whether or not a company will make more money and
gain a competitive advantage over its competitors.

The RBV looks at the competitive environment in which
enterprises operate, but it does so from the inside out, start-
ing with the firm’s internal environment. RBV is widely used
as a replacement for Porter’s five-force model as a result of

ISSN 1789-7874




Lean management models application and safety management of logostics firm in Nigeria 41

this. The RBV emphasizes the firm’s internal resources and
capabilities while developing a plan to achieve a long-term
competitive edge in the market. Internal resources and capa-
bilities impact firms’ strategic decisions in the external busi-
ness environment. Some firms’ skills also allow them to bring
significance to the consumer value chain, launch new prod-
ucts, and expand into new markets. When a firm prioritizes its
capabilities in order to get a competitive edge, it will focus on
value chain rearrangement. The RBV leverages the resources
and capabilities that exist inside the firms to create a long-term
comparative advantage (Madhani, 2010).

Umair, Sajjad, Abdul, Hakeem, and Muhammad (2021)
assessed the effect of lean and supply chain management prac-
tices on business performance. The role of competitive advan-
tage as a mediating factor in the LP, SCMP, and firm perform-
ance relationships was also investigated. Data were collected
using a simple random sampling approach. The data were
analyzed through structural equation modeling techniques.
The findings of this research demonstrate that LP, SCMP, and
company performance have a substantial positive connection.
The research also found that when companies employ the
SCMP and LP, they may improve their financial performance.

Lokpriya and Vivek (2020) assessed how Lean and Green
techniques and tools are being applied to enhance economic,
social, and environmental performance, all of which have a
direct impact on the overall performance of a business. The
findings suggest that there is a significant connection between
Lean and Green and that many Lean methods and technolo-
gies may help to enhance environmental sustainability, ena-
bling academics and practitioners to benefit from their syner-
gistic impacts in the manufacturing business.

The goal of Thunyachai, Lonkaniand, and Theeranuphat-
tana (2020) are to learn more about the causal link between
lean practices and business performance, with a competitive
advantage as a moderating factor. A survey was conducted to
determine the influence of six lean techniques, namely manu-
facturing planning and control, process and equipment, prod-
uct design, human resource practices, customer relationship,
and supplier relations on a company’s performance, which
includes financial and non-financial indices. The report in-
cludes 238 observations from Thai businesses. Ordinary least
squares are used to estimate the parameters (OLS). The find-
ings of this study show that lean techniques and non-financial
performance have a negative connection. Despite this, there
seems to be a strong link between competitive edge and the
adoption of lean methods in businesses.

Sven-Vegard, Marco, Jan, and Fabio (2020) based their
findings on a cross-sectional study of manufacturing busi-
nesses. The study deployed hierarchical multiple regression
analysis to examine the connections between the adoption of
lean production, factory digitalization, and operational per-
formance. The findings demonstrate that both lean production
and factory digitization independently contribute to better
operational efficiency while concurrently controlling for the
impacts of production repetitiveness, business size, and length
of lean manufacturing deployment. Furthermore, they have a
complementary (or synergistic) impact when used together
that is higher than the sum of their separate benefits. These

APSTRACT Vol. 16. Number 2. 2022

findings demonstrate that lean production is not outdated, but
rather more necessary than ever in capturing the advantages of
innovative technologies and transforming them into improved
operational performance, particularly in light of the fourth in-
dustrial revolution on the horizon.

Prasanta, Chrisovalantis, Debashree, Soumyadeb, and
Fouad (2020) examined the influence of LMP, SOI, and CSR
(environmental and social) activities on sustainability and
economic performance using hypothesis testing and structural
equation modeling. The research is based on data from 119
SMEs in the manufacturing industry in the Midlands of the
United Kingdom. The findings show that LMP and SOI make
it easier to achieve both sustainability and economic perform-
ance and that SOI helps LMP achieve sustainability. Further-
more, whereas CSR activities moderate LMP to attain sustain-
able performance, they only marginally mediate SOI.

Tarurhor and Emudainohwo (2020) investigated the im-
pact of lean manufacturing methods on a firm’s performance,
including lean culture as a moderating variable in the palm oil
industries of Delta state. Palm oil industries, which have been
in operation for over 10 years in Delta state, were used as the
study’s sample. The hypothesis was tested using data from a
survey of 433 people. The quantitative data obtained with the
aid of a questionnaire were analyzed using the structural equa-
tion model in the study. The study discovered that lean manu-
facturing, as measured by empowerment, training, and devel-
opment has a favorable and significant impact on a company’s
product quality performance. The findings revealed that lean
culture has a detrimental influence on a company’s success. To
avoid detrimental effects on the firm’s performance, managers
should consider the employees’ cultural backgrounds as well
as the location of the company.

Rodrigues, Alves, and Silva (2020) examined the extent
of adopting lean and green practices in a group of firms, as
well as the link between lean and green efforts in an industrial
setting. The proposed model for the study contributes to the
fields of logistics, sustainability, lean, and green in a concep-
tual way. A statistical method was utilized to build a Structural
Equation Modelling (SEM) for lean and green practices to ex-
amine the potential of combining lean and green efforts. The
findings revealed that the degree of lean and green practice
adoption in Portuguese businesses is not effectively addressed
or institutionalized. The statistical study also revealed a link
between lean environmental practices and green activities.
According to the findings, lean and green have a favorable
influence on business logistics procedures.

Mohamad (2020) assessed the influence of factors such as
lean manufacturing, supply chain relationship, and supplier
performance on supply chain performance in Jordanian sup-
ply chain businesses. A nonprobability purposive sampling ap-
proach was used to obtain 293 answers from Jordanian supply
chain experts. In this study, the PLS-SEM was employed. Ver-
sion 3.2.8 of the SmartPLS software was utilized. Findings re-
veal that lean manufacturing has a substantial impact on supply
chain relationships and supplier performance; however, while
SC relationship has a significant impact on supplier perform-
ance, it has an insignificant impact on SC performance. Finally,
SC performance is influenced by supplier performance.

ISSN 1789-7874




42 Sulaimon Olanrewaju Adebiyi, Queen E. Bassey, Bilgis B. Amole

Iranmanesh, Zailani, Hyun, Ali, and Kim (2019) consid-
ered lean culture as a moderator when examining the influ-
ence of lean manufacturing methods on a company’s environ-
mental performance. The data was collected via a survey of
187 Malaysian manufacturing companies, analysed using the
partial least squares method. Process and equipment, custom-
er interactions, supplier connections, and product design all
seem to have a positive and substantial influence on long-term
performance, according to the findings. It’s also worth noting
that the impact of process and equipment, as well as supplier
relationships on long-term performance, were positively mod-
erated by lean culture. These findings have significant impli-
cations for improving manufacturing businesses’ long-term
performance using lean manufacturing techniques.

Kevin, Imam, and Basuki (2019) investigated the func-
tion of management control systems (MCS) in assisting the
adoption of lean management strategies to gain a competitive
edge and enhance business performance. A questionnaire sur-
vey was used to obtain the data. This research included a total
of 123 manufacturing executives. Structural equation models
were used to go through the data. The findings demonstrate
that a lean management approach is connected to MCS and
competitive advantage positively and substantially; MCS
has a favourable and substantial influence on the competitive
edge and firm performance. These findings also suggest that
MCS is a mediating variable in the interaction between lean
management, competitive edge, and firm performance. The
study’s findings demonstrate the importance of lean MCS as
a component of lean management in achieving a competitive
edge and improving firm performance. This is the first proof
that MCS mediates the link between the lean management ap-
proach, competitive edge, and firm performance.

Ofori-Nyarko, Boison, Asiedu, Agyapong, and Anamoo
(2019) appraised the impact of lean operations on company
performance while controlling for various business factors. A
correlational approach was used, and 162 respondents were
chosen from a selected study population of Accra-based bev-
erage manufacturing companies. Hypotheses were tested us-
ing correlation tests and structural equation modeling. It was
revealed that lean operations improved operational and finan-
cial success, but not marketing performance. Firm perform-
ance was not affected by any of the controlled variables or
firm characteristics (company size, operational capital, firm
age, total, and asset). According to the findings, as lean man-
agement becomes the more prevalent, the financial and opera-
tional performance of firms increases.

Research hypotheses and conceptual model

From the empirical review, the study developed and tested
the following hypotheses:

H1 Process and equipment management has a significant
effect on operational efficiency and workplace safety in
Manal Plant hire Ltd Nigeria

H2 Employee empowerment has a significant effect on op-
erational efficiency in Manal Plant hire Ltd Nigeria.
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H3 Technological innovation has a significant effect on op-
erational efficiency in Manal Plant hire Ltd Nigeria.

H4 Continuous improvement has a significant effect on
operational efficiency and work place safety in Manal
Plant hire Ltd Nigeria.

Based on the hypotheses formulated, and the method of
data analysis deployed (structural equation modeling) a re-
search conceptual framework is developed:

Figure 1: A conceptual model of the application of the lean
management model on safety management in a logistics firm

Process and
Equipment
Management

Employee
Empowerment
Technological

Innovation

Continuous

Improvement

METHODOLOGY

Operational Workplace
Efficiency Safety

The study used a descriptive survey research design to in-
vestigate the application of lean management models to the
safety management of a logistics firm in Nigeria. The study
purposively selected Manal Plant hire Ltd among other logis-
tics firms Ogun State as the study firm, in which its employees
make up the target population of the study. The number of em-
ployees of the study’s firm is two hundred and fifteen (215).
The purposive sampling technique was adopted to pick the
more reliable participants from the target population. The re-
spondents were selected across the various department of the
study firm, which includes: Logistics, Heavy lift, Administra-
tive, and Safety departments. Considering the level of preci-
sion, level of confidence, and degree of variability in attributes
being measured, the sample size was determined using Kre-
jeie and Morgan’s (1970) formula since the population is finite
and known. The mathematical calculation is given below:

S =x2NP(1—P)/(d2(N —1) + X2 P(1 - P))

S = required sample size

X2= table value for chi-square for 1 degree of freedom at the
desired confidence level of 95% (3.841)

N = the population size

P = estimate proportion of attributes in the population (as-
sumed to be 50% i.e. 0.50 to provide the maximum number
of sample size)

d = degree of accuracy or error margin expressed as a propor-
tion +/- 5% (0.05)
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Mathematically,

§ = ((3.841) (215) (0.5) (1 - 0.5)) /((0.05)2 (215 — 1) + (3.841)(0.5)(1 —0.5))
5=206.4/ (0535 +0.96025) = 206.45/1.49525 = 138.037

S = 138 respondents (approx.)

The study utilized primary data, generated with the aid
of primary tool (questionnaire) with closed-ended questions,
structured based on the research objectives. The question-
naire was chosen to allow for the systematic gathering of
data and facilitates data analysis for business decision. The
questionnaire was segmented into sections, such as section
A, B, C, D, E, and F. Section A captures the respondents’
profiles, section B covers statements related to process and
equipment management, adapted from the study of Moham-
mad et al. (2019); section C presents the statements on em-
ployee empowerment in line with Lida, Iravan, Kamran,
and Pouran (2019).; section D presents the statements on
technological innovation, adapted from the study of Alfred,
Reuben, and James (2018); section E covers the statements
on continuous improvement; section F presents statements
on safety measures, coined by the researcher. The items in
section B to G were structured based on a five-point Likert
scale: Strongly Disagree (SD), Disagree (D), Undecided (U),
Agree (A), and Strongly Agree (SA).

Descriptive statistical analysis was used to achieve the
frequency distribution, and percentage, of respondents’” pro-
files with the aid of a statistical package for social sciences,
(SPSS) version 26. Covariance-Based Structural Equation
Modelling was deployed with the aid of AMOS Graphics
for modeling and analyzing the effect of latent exogenous
constructs (human resource planning, information technol-
ogy, and quality planning) on latent endogenous constructs
(productivity and financial performance) As such, the hy-
potheses developed were tested using the Covariance-based
Structural Equation Modelling method and thus, achieve the
objectives of the study. CB-SEM method estimates interre-
lated dependence in a single analysis and produces data in a
visual display that is easy to interpret. It also can combine
both measurement models and structural models and it is
more reliable when assessing the strength of the relationship
between two or more latent constructs.

The reliability and validity of the measuring items were
assessed using confirmatory factor analysis. The internal
correctness and consistency of the research instrument were
assessed using composite reliability and Cronbach’s Alpha
test. The construct validity of the measurement items was
investigated, as well as the convergent and discriminant va-
lidity of the measurement model.

ANALYSIS
This section discusses the study of respondents’ profiles,

confirmatory factor analysis for assessing reliability and va-
lidity, and structural equation modeling for testing hypotheses.
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Table 1: Respondents’ Profiles

Responses Frequency Percent (%)
Gender
Male 96 72.7
Female 36 27.3
Total 132 100.0
Age
22-3lyears 43 32.6
32-41 years 47 35.6
42-51years 26 19.7
52years and above 16 12.1
Total 132 100.0
Qualification
ND/Equivalent 28 21.2
HND/B.Sc 80 60.6
MBA/M.Sc 24 18.2
Total 132 100.0
Length of Service
0-5yrs 45 34.1
6-10yrs 64 48.5
11yrs and above 23 17.4
Total 132 100.0
Position
Ilil);ctutive Manage- 2 6.1
Senior Staff 75 56.8
Junior Staff 49 37.1
Total 132 100.0
Department
Logistics 35 26.5
Heavy lift 50 37.9
g;i&mtl;nstratlve/ 47 356
Total 132 100.0

Source: Field Survey, 2021
Confirmatory Factor Analysis

The study employed a pooled Confirmatory Factor Analysis
(CFA) to analyse the validity and reliability of the measurement
items so as to determine the appropriateness of the measure-
ment model. Below are the factor loadings of the items extract-
ed from the first-order confirmatory factor analysis (CFA).
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Table 2: Measurement model evaluation - - .
The rate' of ]'Ob satisfaction is 0813 0.000
Fact pr— Workplace high in my firm
Constructs Items LO:Z;: S clgrr:le- Safety Our logistics operations have 0.806 0.000
g greatly improved. ’ ’
There is an effective and My firm’s productivity rate
continuous flow gf opera- 0.814 0.000 . has improved through lean 0.981 0.000
tions in my firm Operational management.
Operating machines are read- Efficiency Th Cof tion i
ily available and maintain to e costotoperation1s
- . . . 0.926 0.000 minimized through the appli- 0.848 0.000
mitigate risk associated with i £l ¢
operations. cation of lean management.
Process and - -
Equipment The operation process is ) ) )
M,jnagemem effectively managed for 0.926 0.000 Table 2 shows that the factor loading of each item is >
workplace safety. 0.50 and significant, which implies that the factor loadings
Process mapping is carried can be used to assess the reliability and validity of the re-
out in my firm to eliminate 0.804 0.000 search instrument.
non-value adding operations.
Order and cleanliness in Table 3: The fitness of the CFA Model
operations are implemented 0.730 0.000
in my firm
: Goodness .
My firm engages in human of fit Model Values Satisfactory values
capital development and 0.914 0.000 o Model fitness
creates a safe workplace Statistic
environment.
_ 2 /df 2.454 <3.00
My firm engages its employ-
ees in continuous improve- P-value 0.000 <0.05
Err}fncl)plzi]r::ent ment efforts in logistics 0.872 0.000
pow service to minimize the risk IFI 0.931 >0.9
associated with logistics. TLI 0.908 ~0.9
There are multifunctional ; '
(multi-skill) employees in 0.820 0.000 CFI 0.948 >0.90
my firm.
RMSEA 0.066 <0.08
My firm adopts system auto-
mation in logistics operations 0.954 0.000
to guarantee workplace : ‘ The CFA model shows a good fit as the revealed that the
safety. structural indices such as Incremental Fit Index (IFI), Com-
My firm easily adapt tonew | o) 0.000 parative Fit Index (CFI), Tucker-Lewis coefficient (TLI),
technology and Root Mean Square Error of Approximation (RMSEA)
T?Ch“"lig‘cal My firm is highly innovative show that the CFA model for the latent constructs satisfies
fnovation mn ,’:}‘Ialnag,”t‘,g risk ;‘SSOC“’,ted 0.732 0.000 the required level of model fit. Since the indices for attaining
ith logistics and ensurin .
v wgrkplace safetyu & the fitness of the CFA model have corresponding values that
- are larger than the suggested values, they are a perfect fit.
My firm continuously The CFA del i tob d fit
improves its production/op- ¢ model 1§ scen 1o be a goo :
. . 0.835 0.000
eration process for effective
performance Table 4: Reliability and Validity of the Constructs
We constantly improve our
mode of operation to guaran- 0.869 0.000 Cron-
Constructs CR bach’s [ AVE | PEM EE TI C1 WS OE
tee workplace safety. Alpha
The logistics operations are Process and
effectively managed in 0.751 0.000 Equipment 0.974 | 0925 | 0.711 | 0.843
) my firm. Management
Continuous Saf - | Employee
Improvement afety performance evalu- 0903 | 0.944 | 0.786 | 0239 | 0.886
P ation and measurement are 0.914 0.000 Frmpowerment
effective done in my firm Technological
Imovarion 0901 | 0922 | 0.739 | 0275 | 0.420 | 0.860
My firm focused on system
improvement to identify core Continuous | ¢ | 0883 | 0.657 | 0.661 | 0.076 | 0.077 | 0.810
problems and constraints in 0.687 0.000 Improvement
logisti ti .
OSISTICS operations g;‘;::place 0.839 | 0.838 | 0.635 | 0576 | 0.160 | 0.142 | 0.611 | 0.797
Lean practices adopted have Y
improved the work safety in 0.771 0.000 Operational 0913 | 0944 | 0.841 | 0511 | 0239 | 0230 | 0.808 | 0.743 | 0.917
my firm Efficiency X . . . . . . . X

APSTRACT Vol. 16. Number 2. 2022 ISSN 1789-7874




Lean management models application and safety management of logostics firm in Nigeria 45

Note: The Off-diagonal values are correlations between constructs,
while the diagonal values (in bold) are the square root of AVE be-
tween the latent constructs.

The average variance extracted (AVE), Cronbach’s alpha
and composite reliability (CR) were computed to assess the
convergent validity and reliability of the research instru-
ment. The convergent validity was substantiated by comput-
ing the AVE for each of the latent constructs and the thresh-
old for convergent validity is that the value of the AVE of the
latent constructs should be > 0.5 (Sobh, 2010). Furthermore,
the reliability of the research instrument was tested to assess
its internal accuracy and consistency by adopting composite
reliability and Cronbach’s alpha test. The reliability test was
also done to assess the shared variance among the latent con-
structs. According to Hair, Hult, Ringle, and Sarstedt (2016)
the benchmark for Cronbach’s alpha and CR is that the value
of Cronbach’s alpha and composite reliability of a latent
construct should be > 0.7 for the study. As shown in Table 4,
Cronbach’s alpha and composite reliability of the constructs
is > 0.7; the average variance extracted (AVE) of the con-
structs is > 0.5, thereby confirming the internal accuracy and
convergent validity of the constructs.

The discriminant validity of the constructs was assessed
based on the hypotheses developed in the study. When op-
erationalized, discriminant validity explains the level of re-
lationship or divergence between two variables that should
not be theoretically comparable, i.e. the amount to which a
construct is separate from others and does not measure the
same thing. It is a must to recognize and comprehend the
significance of a variable. Table 4 shows the relationship

Figure 2: Structural Model for the Application of Lean Man-
agement Models to Safety Management
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among the constructs with the square root of the AVE on
the diagonal. The values of the square root of AVE, i.e., the
diagonal values (in bold) for each of the constructs, are more
than the inter-correlation values of the constructs, indicating
that the constructs met the benchmark of discriminant valid-
ity (Lin & Chen, 2008). Furthermore, the results show that
there is a weak to moderate positive relationship within the
constructs. The correlation coefficient within the variables is
between r = 0.011 and 0.787, all were below 90%, validat-
ing the nonexistence of any common method bias. Since the
results of the correlation test are less than the threshold of r <
0.9 according to Pallant (2010) it implies that there were no
multi-collinearity problems among the variables.

Test of Hypotheses

The study adopted CB-SEM for test of hypotheses, which
is a path analytical model to ascertain the causal effect of the
latent exogenous variables on the latent endogenous variables
in the study.

Figure 2 displays the path diagram resulting from the struc-
tural modeling analysis. The path analysis assessed the degree
of the association between the exogenous variables and the en-
dogenous variables in the model. The arrows between the con-
structs in the path analysis depict the alternate hypothesis, it
implies that the independent constructs (process and equipment
management, employee empowerment, technological innova-
tion, and continuous improvement) are expressed in alternate
hypotheses to have a significant effect on the dependent con-
structs (operational efficiency and workplace safety). The mod-
el’s explanatory power is assessed by two values: R? (squared
multiple correlations or regression) and path coefficient. The
path coefficients demonstrate the effect of the independent con-
struct on the dependent construct. The R* shows the propor-
tion of variance a dependent construct represents in the model.
As shown in the path analysis, the R? value for operational ef-
ficiency is 0.80. This implies that the predictors (process and
equipment management, employee empowerment, technologi-
cal innovation, and continuous improvement) of Lean Manage-
ment, taken as a set explained 80.0% variation in operational
efficiency. The R? value for workplace safety is 0.94. This im-
plies that the predictors (process and equipment management,
and continuous improvement) explained a 94.0% variation in
workplace safety.

Table 5: The fitness of the Structural Model

Go(:)fd;ll tess Structural Recommended* values
Statistic Model Values for good fit
y2 /df 2.72 <3.00
P-value 0.000 <0.05
NFI 0.926 >0.9
IFI 0.946 >0.9
CFI 0.935 >0.90
RMSEA 0.057 <0.08
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From the test result of the SEM model in table 6, it is ob-
served that the structural indices adopted such as Incremen-
tal Fit Index (IFT), Normed Fit Index (NFI), Comparative Fit
Index (CFI) and Root Mean Square Error of Approximation
(RMSEA) show that the SEM model for the constructs satis-
fies the threshold of model fit. The structural model is judged
to have a good fit since the indices for obtaining the goodness
of fit of the structural model demonstrate an acceptable fit with
their corresponding values larger than the required values.

Table 6: Direct effect of lean management models on
safety management

agement has a positive and significant effect on workplace
safety. H, is accepted, thereby, rejecting the null hypothesis
and concluding that employee empowerment has a positive
and significant effect on operational efficiency. H, is accept-
ed, thereby, rejecting the null hypothesis and concluding that
technological innovation has a positive and significant effect
on operational efficiency. H,, is accepted, thereby, rejecting
the null hypothesis and concluding that continuous improve-
ment has a positive and significant effect on operational ef-
ficiency; H,, is accepted, thereby, rejecting the null hypothesis
and concluding that continuous improvement has a positive
and significant effect on workplace safety.

S Path Critical Table 7: Results Summary
Links in Hypoth- .
Coeffi- Ratio p-value Result
the model eses .
cient (CA) . . Path Study’s
NO Critical Ratio (CA) .. .
PEM—OE H, 0.22 2.288 0.022 | Accepted Description | findings
PEM—WS H, 0.65 5.721 0.000 | Accepted p_ | Processand Equipment Management— | pyo pp | Accepted
la Operational Efficiency
EE—OE H, 0.20 2.086 0.037 Accepted
P d Equi t M t
TI—>OE H, 0.55 6119 | 0000 | Accepted H, |00 a“WOgﬁ;ﬁzz“Safe@ageme“ | FWS—OE | Accepted
CI->WS H, 0.64 5.979 0.000 Accepted Employee Empowerment—
CI-OE H, 0.72 7.654 | 0.000 | Accepted H, Operational Efficiency JAEP | Accepted
u Technologlcal lnnoyatlonﬂ JAOE Accepted
. 2 Operational Efficiency
Table 6 shows the direct effect of lean Management mod- _
els (process and equipment management, employee empower- H Continuous Improvement— SSEP | Accepted
. . . . : 3a Operational Efficiency
ment, technological innovation, and continuous improvement) .
on safety management proxied by operational efficiency and | H Continuous Improvement— SS—OE | Accepted
. b Workplace Safety
workplace safety. Based on the results of the path analysis,

the path coefficient of process and equipment management
to operational efficiency is 0.22, which implies that a unit
increase in process and equipment management explained a
22.0% variation in operational efficiency. The path coefficient
of process and equipment management to workplace safety is
0.65, it implies that a unit increase in process and equipment
management explained 65.0% variation in workplace safety.
The path coefficient of employee empowerment to operational
efficiency is 0.20, it implies that a unit increase in employee
empowerment explained a 20.0% variation in operational ef-
ficiency. The path coefficient of technological innovation to
operational efficiency is 0.55, it implies that a unit increase in
technological innovation explained a 55.0% variation in oper-
ational efficiency. The path coefficient of continuous improve-
ment to operational efficiency is 0.64, it implies that a unit in-
crease in continuous improvement explained 64.0% variation
in operational efficiency. The path coefficient of continuous
improvement to workplace safety is 0.72, it implies that a unit
increase in continuous improvement explained a 72.0% varia-
tion in workplace safety.

Furthermore, the critical ratio (CR) for all hypotheses is
greater than 1.96. p-vale < 0.05, which implies that the direct
effect of all the latent dependent constructs on the dependent
constructs is significant.

In summary, H, is accepted, thereby, accepting the alter-
nate hypothesis and concluding that process and equipment
management has no positive and significant effect on opera-
tional efficiency. H , is accepted, thereby, rejecting the null
hypothesis and concluding that process and equipment man-
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DISCUSSION AND CONCLUSION

The findings reveal that Process and Equipment Manage-
ment has a positive and significant effect on the operational
efficiency and workplace safety of the studied firms. This de-
picts that the surveyed firm carries out process mapping to
eliminate non-value-adding logistics operations and ensures
an effective and continuous flow of logistics operations. This
enhances the operational efficacy of logistics firms and guar-
antees the safety of the employees in the process. These find-
ings are consistent with Iranmanesh et al. (2019) revealing
that process and equipment, customer interactions, supplier
connections, and product design all appear to have a positive
and substantial impact on long-term performance, according
to the findings. It’s also worth noting that the impacts of proc-
ess and equipment, as well as supplier relationships, on long-
term performance were positively moderated by lean culture.
In contrast, Thunyachai et al. (2020) in their findings revealed
that lean techniques (manufacturing planning/control, prod-
uct design, process and equipment, human resource practices,
customer relationship, and supplier relations) have a negative
connection with non-financial performance. However, there
seems to be a strong link between competitive advantage
and the adoption of lean methods in businesses. According
to Bergmiller (2006), over-processing and the resulting ma-
chinery use wastes energy and resources while also increasing
emissions production. Over-processing results in the produc-
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tion of toxic compounds and pollutants, as well as increased
water use and energy waste. The findings show that employee
empowerment has a positive effect on the operational ef-
ficiency of the studied firm. The result reflects that the em-
ployees are productively engaged in continuous improvement
efforts in logistics service to improve logistics performance
and minimize the risk associated with logistics. This result is
consistent with those of Bhasin (2012); Fullerton Kennedy,
and Widener (2013). Employee empowerment, according to
Maskell, Kariuku, and Kiambati (2012), helps the application
of lean management practices as a social control mechanism.
It was also discovered that successful empowerment equips
workers with the information and competence they need to
make sound decisions and take action to accomplish the key
success characteristics of lean management. Keitany and Ri-
wo-Abudho (2014) revealed that changing management style
and incorporating all employees at all levels, as well as im-
proved inventory management, results in a more effective lean
manufacturing process. Human resources practices, accord-
ing to Iranmanesh et al. (2019), played a critical part in lean
manufacturing by fostering a positive working environment
and fostering human capital development. It will be difficult
to find a company that can fulfill its objectives without hu-
man resources. Human resources have a major role in a firm’s
ability to execute lean manufacturing, produce high-quality
goods, and gain a competitive edge over competitors.

Furthermore, the findings reveal that technological inno-
vation has a positive effect on the operational efficiency of the
firms understudied. The study shows that system automation
adopted in logistics operations guarantees workplace safety.
It is also indicated that the surveyed firm is highly innova-
tive in managing risk associated with logistics to facilitate ef-
ficient operation in logistics. This result supports the findings
of Lida, Iravan, Kamran, and Pouran (2019), who found that
technology has the biggest influence on the pattern of lean
management in public hospitals to enhance service quality.
Ker, Wang, Hajli, Song, and Ker (2014) examined the role
of lean technology in improving hospital service quality and
reducing waste and found that using digital scanning technol-
ogy reduced time procedures significantly. Sven-Vegard et al.
(2020) show that lean production is not outdated, but rather
more important than ever in capturing the advantages of new
technologies and converting them into enhanced operational
performance, particularly in light of the fourth industrial revo-
lution on the horizon.

Finally, the findings reveal that continuous improvement
has a positive and significant effect on operational efficiency
and workplace safety in the studied firms. The results show
that the firm has focused on system improvement to identify
core problems and constraints in logistics operations. Safe-
ty performance evaluation and measurement are effective-
ly carried out to constantly improve the mode of operation
and guarantee workplace safety. These findings are consist-
ent with previous research. According to Openda (2013), the
majority of Kenyan businesses feel that lean manufacturing
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approaches, such as continuous improvement, promote long-
term performance and success. Less process waste, decreased
inventory, shorter lead times, lower rework costs, and im-
proved process knowledge was identified as benefits of using
lean manufacturing principles in the research. According to
Gableta, Cierniak-Emerych, and Dziuba (2016), a firm that
decides to use the 6S (sort, set in order, shine, standardize,
sustain, and safety) method of lean must adopt a preventative
strategy defined by the discovery of all dangers that may in
the future become the root cause of an accident, for which im-
provement activities should be offered in line with the specific
phases of 5S. This method will enable the establishment of a
secure workplace.

Lean management, along with its principles, has been
touted as a significant tool for improving company perform-
ance and safety management. It is now widely used in a wide
range of sectors. Generally, as the application of Lean Man-
agement becomes more prevalent, company performance in
terms of operational and financial performance increases. The
study draws specific conclusions: The LM practices adopted
by Logistics firms have a positive and significant effect on op-
erational efficiency and workplace safety, as they optimize the
logistics operations and guarantee the safety of the employ-
ees in the process. In view of this, Logistics firms should put
in place a focused system improvement to identify the core
problem and constraints in logistics operations, and that safety
performance evaluation and measurement should be carried
out effectively to constantly improve the mode of operation
and guarantee workplace safety.
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