Acta logistica - International Scientific Journal about Logistics
Volume: 11 2024 Issue: 4 Pages: 709-718 ISSN 1339-5629

The impact of management systems and human resources on logistics performance: an empirical
study
Giselle Rodriguez-Rudi, Diego Humberto Carreno-Benavides, Ana Julia Acevedo-Urquiaga, Neyfe Sablon-
Cossio

https://doi.org/10.22306/al.v11i4.572 Receig@lApr. 2024; Revised: 02 Oct. 2024; AccepBddOct. 2024

The impact of management systems and human resourcen logistics
performance: an empirical study

Giselle Rodriguez-Rudi
Anahuac University Xalapa, Economic and AdminisieaDepartment Xalapa, Arco Sur s/n, Lomas Verdefapa,
Veracruz, Veracruz, 91098, Mexico, https://orcid/6000-0002-0555-1376, gisellerod1019@yahoo.es
Diego Humberto Carreno-Benavides
Technical University of Manabi, Faculty of Gradu&tedies, Av. José Maria Urbina y Che Guevara,dvi@ip,
Manabi, 130105, Ecuador, https://orcid.org/0000209074-988X, dcarreno0572@utm.edu.ec

Ana Julia Acevedo-Urguiaga
San Mateo University Foundation, Transversal 17-225ogota, 110111, Colombia,
https://orcid.org/0000-0001-7867-1590, anajacevestr@ateo.edu.co

Neyfe Sablon-Cossio
Technical University of Manabi, Faculty of Gradu&tedies, Av. José Maria Urbina y Che Guevara,dvi@ip,
Manabi, 130105, Ecuador, https://orcid.org/0000296691-0037, nsabloncossio@gmail.com (corresporelitigor)

Keywords. administrative management, human resources, logiserformance, supply chain, SEM.

Abstract: The performance of logistics represents an esgdatithension of supply chain management, incorpuya
range of strategies and indicators to assess tffieipncy and efficacy of logistics flows. This dwempirically analyzes
the relationships between management systems, higsanrces, and logistics performance in the poeviof Manabi,
Ecuador. Using structural equation modeling (SEdM}ja was collected from a questionnaire of 144 toqpresevaluated
in a Likert scale of five (5) points and applied kb7 managers across various industries. The sesuicate that
integration and personnel competency developmenifi@iantly impact logistics performance. Likewigbe research
highlights that to enhance logistics performaneenpganies should focus on improving their managersgstems,
fostering integration with suppliers and customars] providing effective training to enhance emplgompetencies.
Additionally, the study emphasizes the importanclgistics infrastructure and human capital depetent as crucial
factors for achieving efficient logistics perforntan This paper contributes to understanding howamament systems
and human resources affect logistics performanae deeveloping region, providing a foundation fotufe strategies
aimed at continuous improvement in local supplyircha

1 Introduction environments. The first [1] is based on businestesys

Logistics performance is key to success at both tt@d their influence on logistics performance, amtiire
organizational and national levels. It affects symhain aspects of logistics are also defined simultangotite
efficiency and global trade competitiveness. Itides the Second [2], meanwhile, focuses on electronic revers
effectiveness and efficiency of logistics actiétiavhich logistics and its development, and identifies thesm
include transportation, Warehousing’ inventonﬁrltlcal factors and their relatlonShlp with el@atic
management, and order processing. The importance Gfmmerce. It specifies that an organization’s celhas a
logistics performance lies in its ability to reducests, direct influence I on electronic reverse logistithe third
improve service levels, and enhance the supphycfigiis  [3] shows that logistics efficiency is positivelpreelated
leads to a competitive edge and economic growth. with electronic logistics, information technologgpacity,

They are strategic, operational, and technologiciformation exchange, and the quality of serviospenel.
factors that affect a company's ability to manatge iThis work also emphasizes that electronic logistics
logistics. The promotion and development of humaf@vorably influences logistics performance.
resources are currently as important as the creaia Other research analyzes organizational management
logistics infrastructure in a country. Recent stsdiarried and logistics performance through the applicatidn o
out in developing countries show that companiegroan ~ Structural equations [2,4-6]. De Carvalho, et 4]. 4lso
significant difficulties as regards hiring persohwith the ~ €valuate the performance of a city's logistics anel
skills and know|edge necessary to manage the 'mﬁegr relfit-lonshlp between the aCtOfS |nVO|Ved, along_ﬁ\Mlte
of logistics processes, making this a frequentpgaized efficiency and response capacity factors on theshafs
problem. urban parameters. In the case of Kankaew, et hth¢5s

In this respect, the studies carried out by Ahma@anagement and practices in an agri-food chain are
employ structural equations to analyze the infleepé Mentioned, and as a result, the policies to beemphted
personnel on logistics performance in variougs & consequence of a study carried out by managers
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Furthermore, in other research, integration andstmg  (how well you do it). Logistics managers face amades
performance are correlated by means of structurad achieving optimal performance, which are infloed by
equations [7-12]. With regard to integration, thdactors such as globalization, technological adegarents,
relationship between customers and suppliers aed tand regulatory changes [3]. These contests can
interrelationship with performance is defined. Bbadies significantly impact the efficiency and effectivesseof
by Lai, et al. [9] also analyze information as paft logistics operations.
integration and the relationship with collaboratiom In the literature there are studies that cover the
transportation. These elements are significant gwirthe estimation of logistics performance and the refetiip
development of information and communicationdetween its corresponding activities. Within thekere is
technologies and the globalization of supply chaiff®e a tendency to use structural equation models tedbis
work of Yingfei et al. (2022) [12], meanwhile, addses type of problems. For example, Azevedo and Ferfg#h
logistics performance using a green approach. Thimalyze the performance measurement systems siitsi
interrelates the aforementioned concept with theiee the selection criteria for evaluation, define treiables
offered and the environment. This is owing to tkedito and indicators. Based on the logistics activitiad the
implement the circular economy and the fact thgiskics indicators, they propose a model and hypothesithef

is a limiting factor. interaction between the previous elements. Thikides
Although several authors mention the variables andtegration as one of the research variables.
relationships that are analyzed in this study, tibyc has Other researchers, [5,9,15-17], propose a perfozenan

not been explored in depth and there is consequantl evaluation model in supply chains. The first reckars
information gap: that of validating the relationshetween refer to the processes of the supply chains anocis
human resources, management systems and logisiiedicators [15]. The second ones include the chiategy
performance. as a variable [16]. Along these lines, other radess

The impact of personnel on logistics performance @nalyze the relationships of supply chain practices
mentioned in the studies cited above, although dleeyot, logistics indicators and competitiveness [5]. Kalnga
in general, analyze management as a factor tHaeimfes and Namagembe also take into account the orgamizati
it. This signifies that there are not many studieat (commitment, competence, reliability) and integnmati
analyze the relationship between logistics perfoicea [13].
management systems and the work skills of logistics Ahmad and Mehmood, define logistics performance
professionals. These elements make it possiblede the indicators and their relationship with the inforipat
following research questions: system for the construction of cities of the futfide In this

Q1: What is the relationship between the orgaropéi case, the study is directed at the business sybigrtakes
management systems and the logistics performanee ointo account logistics performance and organizafion
company? management. Other authors, De Carvalho and

Q2: What is the relationship as regards the integra collaborators, study the same object [4]. In tlase; they
of companies and logistics performance? evaluate the performance of logistics in a city.

Q3: What is the relationship between human ressurce Bag and authors investigate how Industry 4.0 ressur
competencies and logistics performance? impact smart logistics along with the sustainapilif

In this respect, the objective of the researchois tusiness logistics [16]. This research takes imtwoant
empirically analyze the current relationships betwe integration through interconnection.
management systems, human resources, integratn an On the other hand, [3,9,18], include in the equmto
logistics performance in the province of Manabiy&dor. variable related to human resource competencies. Th
This document is structured as follows: Sectiomesents approach is framed in the role of human resource
an analysis of the application of structural modelated competencies in improving logistics performancd,[28d
to logistics performance and integration in the pbyp based on this they frame their hypotheses. Mai and
chain, while Section 3 shows an analysis of theittg and coauthors demonstrated the evaluation with logistic
knowledge management of logistics in Manabi, Ecuadgerformance, technology capacity and informaticarisig,
The materials and methods employed are provided &md the quality of service personnel [3]. Theselisti
Section 4, and the results and analysis are sho®adtion demonstrate how the quality of employee servicegrerel
5. Finally, Section 6 presents the conclusionsiréutines positively affects logistics performance, part ofir o

and limitations of the present research. research.
Based on this background, the hypotheses of this
1.1 Logistic performance research are defined and the applications of Taldee

Logistics performance is like the engine of suglgin  analyzed.
management. It is essential for everything to ranathly.
It measures how well your products are moving ftom
suppliers to the customer [13]. There are toolshblp you
evaluate efficiency (how fast you do it) and efiieeess
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1.2 Application of structural models related to between constructs that include latent variabled an
logistics performance observed variables has increased in recent yeamsder

The number of publications that use quantitativé0 begin the process of creating the model, a beaes
multivariate analysis tools such as structural &iqoa carried out in updated databases so as to veridy th

modeling (SEM) to test hypotheses and re|ationshiF§.georetical constructs and variables used in theent
literature on this subject (Table 1):

Table 1 Studies that define variables that infléelogjistics performance and employ SEM/ PLS

Logistics Organization , Human
Author/year Integration resources SEM PLS
Reference  performance management
competenc
(Azevedo and Ferreira,

2007 [14] X X
(Jakhar and Barua 20: [15] X X
(Ahmad and Mehmood

2016 [1] X X X

(De Carvalho et al. 201 [4] X X
(Bag, et al. 202! [16] X
(Chandak et al. 202 [17] X X
(Masudin et al. 202! [19] X X
(Prasetya and Wibawa
2020 [20] X X X
(Davidaviiere and Al
Majzoub 2021 [2l X X
(Mesra 2021 [18] X X X
(Sénqui-Diaz 2021 [21] X X
(Falasca et al. 202 [22] X X
(Kalubanga and
Namagemb2022 [13] X X X X
(Kerdpitak 2022 [8] X X X
(Lai, et al. 202z [9] X X X
(Mai et al. 2022 [3] X X X
(Mokkhamakkul, 202: [23] X X X
(Moroni et al. 2022 [10] X X X
(Thilakarathne et al.
2022 [6] X X
(Wang et al. 202 [11] X X
(Yingfei et al. 2027 [12] X X
(Kovalenko 202: [24] X X
(Chen and Hasan 20: [25] X X X
(Ewuzie et al. 202: [26] X X X
(Getele and Ruoliu 202 [27] X X X
(Maemunah and
Nekrasov, 202! [28] X X
(Sitisara et al., 202 [29] X X

As clearly shown in the table above, few studidmtee 2 Training and knowledge management of
logistics performance and human resource compet®nci logistics and supply chains in Manabi

despite the fact that this is, in our opinion, mifing The province of Manabi covers an area of 18,958 km

eIementhin Logisftics. Usi_ngblthis concept as Ia bgsimri}; nd is located within the coastal region of Ecuattdias
research the four variables are interrelated ar@l th, . 1onc with a population of 1,369,780. The

_hyp_otheses used are justifie_d. Moreover, the SEMO®E ¢, 43 mental activities in the province are agriogtand
is simultaneously employed in order to solve thgpes of fishing, and shrimp and tuna are two of the expastes

problems. typical of the area. This demonstrates the neekbfpstics
training in order to achieve competitiveness inrntarket.
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With regard to professional,
technological education in the province of Mandbére
are two training proposals. These proposals areldped
in the technological field, and comprise the foliogv
courses: Higher Technology in Multimodal Logistasd
Higher Technology in Port Logistics. They are stadat
the Luis Arboleda Martinez Higher Technologicatituse

undergraduate and In the case of the research process at the urtiesref

the province under study, there is a research gnduph

states that logistics and supply chains are atéimer of
this area of science. This is called the UTM Prd¢idacand
Services Group (PROSERV). The above reaffirmsitthe |
interest that exists in the topic for research apylication
in this area of the country.

in the city of Manta.
With regard to the lines of research, the classifin
With regard to postgraduate training in Logisticgla of the UNESCO International Nomenclature for theds
supply chains in Manabi, one postgraduate course waf Science and Technology is followed by univeesitin
identified: a Master's Degree in Industrial Engiregg  Ecuador [30]. This infers that logistics is locaiethe area
which mentions logistics and supply chains. Thisfiered of mathematics and that supply chains are not shiowre
by the Technical University of Manabi in Portoviejo first selection line (Table 2). This sometimes tsnthe

focus of science.

Table 2 Six-digit level of classification of UNES@€)ds
Detailed field

Operational Research (Distribution and trarspion, inventories, queuing theory)
Statistics (time series)
Computer Science (Inventory Cont
Environmental engineering and technology (indulstvegste, recycling processes
Regional and urban planning (transport and urbaai-relations)
Industrial technology (Process engineering)
Space technology (vehicle control)
Oil and Coal Technology (Oil and Gas Storage)
Railway Technology (Railway Services)
Transportation systems technology (Urban traffitesns and Combination of systems)
Economic activity (foreign trade, production
General Economics (Consumer Behavior,
International Economy (International Business,
Business organization and management (Industriedie, Marketing, Market studies,
Operational research, Optimal production levelspdBction organization and Sales
managemen

Specific field
Math

Technological
sciences

Economic
sciences

Source: The authors based on [30].

3 Methodology Ecuador. The sample consisted mainly of micro-

The research was carried out from 2023 to 2024 oneaterprises located in the towns with the highedtistrial
total of 117 companies located in the province ahibi, activity in the province, as shown in Table 3.

Table 3Characteristics of sample (n=117)

Company siz Frequency Percentage (%)
Micro company (1 to 9 employe 80 68.9i
Smallcompany (10 to 49 employe 19 16.3¢
Medium company A (50 to 99 employe 4 3.4E
Medium company B (100 to 199 employe 4 3.4E
Large company (More than 200 employ: 10 8.62
The study was explanatory-correlational-causalbtain the data required for the construction efriodel.

because it analyzes the relationships betweenatighles With this objective in mind, a checklist evaluatitige
of the logistics system. The decision was, theegforade logistics system was applied [31]. This tool has 13
to use the SEM methodology recommended by [29]ckhi variables, and 144 questions evaluated in a Liéeate of
is executed by following a series of steps, suckee®r five (5) points. The variables are defined as liggs
structure, exploratory factor analysis and confiona concepts in the company (D1), organization and
factor analysis. The structure and definition cf 8EM management (D2), information technology (D3), safev
methodology are followed simultaneously in order tsystem (D4), storage technology (D5), internal
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transportation technology (D6), external transpante
technology (D7), handling technology (D8), supphain

the logistics system (Y), was defined as good fmest

aimed at meeting user needs through the use atemnsyf

integration (D9), personnel (D10), logistics penfiance logistics indicators and contains 6 items. Somergptas

(D11), barriers (D12) and reverse logistics (D13). include: Frequent analysis of customer servicel lend
The Competitive Logistics Reference Model (MRLC)Application of Benchmarking. All the items studiedme

questionnaire was then refined for the SEM modg|§8d  from previously validated scales studied in the @etitive

only the items concerning the variables under studse Logistics Reference Model (MRLC).

left in order to determine the extent to which faetors

analyzed affect logistics performance. The indepahd 4 Result and discussion

variables selected were: organizational managemef  Construction of the structural mode

systems (X1), integration (X2) and human resources The population that was the object of this study

competence (X3). One dependent variable was alggmprised the 117 organizations in the province of

selected: the performance of the logistics systén (

Manabi, Ecuador, and all members of the populatiere,

Management systems (X1) refer to planned actiods atherefore, used as convenience samples. This stsely

the updating of technologies to achieve demanccésts

primary data, that is, the data obtained referfdrstohand

and customer studies. The management systems sGalgrmation obtained by the researchers and relatdde

therefore includes 5 items. The integration vaaaf®2)
analyzes how the company incorporates the reldtipas

variables of interest for the specific purposethefstudy.
This information was used in order to define the

and viewpoints of customers and suppliers to &stabl pyystheses to be demonstrated in the construcfidheo

alliances that improve the services offered. X2ains 12
items; some examples include: Level of use of radkss in
the distribution channel and connection of therimfation

system with customers. Human resources compet¥ige (

refers to the capacity of employees who perfornistazs

functions, encompassing aspects of knowledge sskitid
experience in the performance of their duties. ¥Bsists
of 10 items. The dependent variable, the performanfc

Management system
C 2 Y ) H1i

< Integration }HZE

Human resources
competences

C )

model, as shown in Figure 1:

H1: Management systems competences (X1)
positively influences logistics performance (Y).
H2: Companies' integration competence (X2)

positively influences logistics performance (Y).
H3: Human resources competence (X3) positively
influences logistics performance (Y).

Logistic system
performance

)

Figure 1 Theoretical model

Structural equation modeling using partial leasiesgs

with low factor loadings were discarded [32], sfgimg

(PLS-SEM) was employed to verify the proposedhat 14 articles were excluded. Once these elenterds

structural relationships and determine whethemtloglel
aligned with the hypotheses established in theareke
The software used was Smart PLS version 4.1.0.

Structural equation modeling (SEM) was used to test The

the proposed relationships and meet the objectigesut
in the research. In addition to coherently groupihg
items, the exploratory factor analysis method chescale
was used to establish the items on the basis offdwor
loadings. Items with factor loadings greater thahwere
retained as being optimal for further analysis,levitems

been eliminated, the correlations were recalculatdw
items used to calculate the constructs are provided
Table 4.

measures were validated wusing indices
recommended in literature: Bartlett's test of sioiitgr
Cronbach's alpha, composite reliability (CR), andrage
variance extracted (AVE). A construct is consideted
have good validity if the value of the average aace
extracted i& 0.50, while the reliability will be satisfactory

if the value is> 0.70 [14] (Table 5).
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Table 4 Construct scales and descriptive statistics
Variable: Items Loading: Mear
Level of skills and knowledge dogistics-related personn 0.75: 2.9(
Availability of personnel in logistic 0.63i 2.67
Management systems Ereo%r;em of participation of logistics-related persanin training 0.805 203
Degree of decentralization of logistics servi 0.79¢ 2.3¢€
Innovative management structt 0.731 2.7z
Joint improvement programs with suppl 0.721 2.6¢€
Assortment index for each supp 0.63: 3.3¢
Level of use of alliances in the distribution chel 0.62; 2.15
Level of support wittestablished alliance contrz 0.61¢ 2.7¢
Using alliances to improve customer ser 0.80¢ 3.0¢
Connection of the information system with custor 0.72: 2.9¢
Integration Level of customer access to informa 0.65: 2.07
Coordination oimprovement programs with custorr 0.85¢ 2.4C
The extent to which a supplier certification pragrs implemente 0.77: 2.21]
Level of integration with suppliers regarding laadtizing mean 0.761 2.61
Level of integration with customeregarding load unitizing mee 0.67¢ 3.2¢
Level of integration of logistics plans with paifiants in distribution 0.724 316
channel
Availability of administrative and operating persei 0.61¢ 2.7
Level ofexperience of executive and technical ¢ 0.60¢ 1.97
Level of university training of executive and teah stafi 0.73( 2.71
Operation of a logisti-related personnel training progr 0.86¢ 1.9t
Possibility of promotion and professional improvernand logistics 0.747 248
Human resources personn . T
competence Operation of a perforn_’nance evaluat_lon §ystem tggtu:s personn 0.83¢ 2.5¢€
Mastery and application of the objectives, policistandards and
T 0.843 2.03
procedures by logistics persor
Level of decentralization of logisti-related decisic-making 0.77¢ 2.2t
The _ ability of logistics staff to exercise decelited decision- 0.832 291
making
Level of employment by logistics staff of delegapedver: 0.79¢ 2.51]
Use of a system of indicators in logis 0.86¢ 2.3¢€
The existence of a permanent record of the indictsten 0.86¢ 3.1t
Logistics system  Application of Benchmarkir 0.67¢ 2.7¢
performance Frequent analysis of customer service | 0.61¢« 2.1¢
Existence of a record that allows perfect ordefsetoneasure 0.65¢ 1.97
Systematic execution of surveys and other survétsaustomet 0.89¢ 2.4¢
Table 5 Validation measures employed in model
Construc CA Sig Barlet CR (> 0.70 AVE (> 0.50
Management system (X .86% .00C .86% .631
Integration (X2 .92¢ .00C .93( .55¢
Human resources competence ( 93¢ .00C .94( .58¢
Logistics systenperformance (Y .89¢ .00C .91(C .66

Note CA = Cronbach's alpha; CR = Composite reliabilk®yE = Average variance extracted
*p-value < 0.05; **p-value < 0.01; ***p-value < 00Q
Source: Table compiled by the authors from PLS.

For the validation of the measurement scaleriterion was selected. This criterion indicatesattthe
discriminant validity analysis was applied. For sthi confidence intervals should not exceed 0.9, thlidating
purpose, the Heterotrait-Monotrait (HTMT) relatibis  the first-order model (Table 6).
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Table 6 Discriminant validity

Heterotrai-Monotrait ratio 1 2 3
1. X1

2. X2 0.72¢

3. X3 0.75¢ 0.72¢

4. Y 0.80: 0.73¢ 0.77¢

Source: Table compiled by the authors from PLS.

4.2 Structural modd

Figure 2 shows the research model and the path

The overall quality of the model was assessed thigh coefficients considered. The results show a casrsist
square root mean residual (SRMR) normalizationnderelationship of average R squared (R"2) that ansotmt

where values below 0.05 are considered acceplaltais
case, the value reached was 0.076, which shovevtrall
validity of the model. Regarding multicollinearignd
common method bias, the variance inflation facidiF)
analysis was used, which reflects values belowa8®8is
therefore considered valid [14] (Table 7).

0.777 between the independent and dependent \esiabl
[33]. This implies that the variables X1, X2, an® X
explain 77.7% of the logistics performance. Table 7
provides a summary of the final results of the ligpsis
test.

Table 7 Variables and relationships in model

Dependent Independent Ratio . .
vaF;iabIes varFi)abIes coefficient T (Bootstrap) VIF Relationship

X1 .322 2.28i 1.3C Acceptel

Y X2 .33(C 2.16¢ 1.3¢ Acceptel

X3 .30¢ 2.08: 1.2¢ Acceptel

Source: Table compiled by the authors from PLS.

These elements confirm that the three independem¢rformance of the logistics system), such as tmeept

variables directly affect the dependent variabdgitics
performance, Figure 2).

1

0.322

-0.330- - 0.777

0.303

w N

Figure 2 Structural model

Each independent variable in the model has relevan

indicators. For example, with regard to the Conteslable
(X1), the most relevant indicators were the degfestaff
participation (0.805) and the degree of decenatibn of
services (0.799). In the case of the Integrationabte

that logistics performance affects the managemetieo
organization [34], and vice versa: that the managerof
the organization influences logistics performarizd{6].
Other studies state that logistics performanceu@nftes
integration [13], and vice versa: that integrataffects
logistics performance [7-12]. There is also evidetitat
logistics performance directly affects job skill9], and
that job skills affect logistics performance [1-3].

These relationships were verified in the hypotheses
formulated in the research in a particular wayhalgh
they demonstrate that no other previous study takes
account all the factors investigated as regards the
performance of logistics in general. The correlagi@and

sults concerning human resource practices likewis

emonstrated that training and compliance with g
standards and procedures impact on the developaient
logistics performance.

(X2), the most representative indicators were the Conclusions

coordination of improvement programs with customer8.1l  Practical and managerial implications

(0.855) and the use of alliances to improve sesvice This study identifies human resource management and

(0.805), while in that of the Human resource vdegi3), development practices that lead to continuous

the most relevant was the operation of a trainimgmam improvement in logistics flows. The study showst tha

for personnel related to logistics (0.864) andrtiestery manager wishes to improve logistics performance, th

and application by logistics personnel of the dijjes, improvements must include: management, the intiegrat

policies, standards and procedures (0.843). of suppliers and customers, and the training cSquamel in
Several relationships between the variables amder for them to achieve their work competencies.

investigated in the literature analyzed (manageme@overnment and local entities could, therefore, these

systems, integration, human resources competemdéha initial results as a basis on which to outline tsigées and

adaptations for the development of local supplyreha
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In this context, universities and technologicatitnges
in the region should offer training and capacitylding
programs in the field of logistics and supply clsaiin

will continue with the analysis of possible soluisofor
companies and their logistics.

addition, they should promote technology transfer tReferences

companies, entities and ventures through theiarebeand
linkage processes, focused on logistics and sugpins.
These actions would contribute to the
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