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Abstract: The subject of consideration is to discuss key@spelated to the ergonomics and efficiency o§y$tems,
particularly in the context of Transport Managem@ystems (TMS). TMS supports the planning, conanglysis and
optimization of flow processes, which translates better technical resource management and ahsttten. Ergonomic
design of IT systems aims to create intuitive aaslyeto-use tools that minimize employee effort egdlice the number
of mistakes made. This approach leads to increasekl efficiency, which is crucial for companies, evh process
automation can significantly reduce the time neddezbmplete tasks and increase the efficiencyarkwr he article is
based on the example of the TMS system from And8udtpresents proposals for improvements of selextpects of
the system operation. The proposed improvemerdseréd the issue of planning and the creation whigue feature
allowing for cascading replenishment of resourceducing the time needed to perform daily planrapgrations. In
addition, it is proposed to synchronize two tabsd&s” and “Availability resources” in order to iunplanned resources
faster and assign them to specific transport omMiersover, an alert system was proposed to inforauabrrors made,
which will allow for their quick detection and cention. In addition, a vehicle self-diagnosis systie proposed to
monitor the technical condition of vehicles in réale. These innovative technological solutionstabate to increasing
efficiency, reducing errors, and improving overainagement of logistics elements.

1 Introduction examining how its features and functionality afféice

The development of information technologies and th@fficiency of shippers’ work. The ergonomics of IT
constant pursuit of automation of both planning an@ystems, although often underestimated, can efedyti
operational processes creates predispositions f@fluence the productivity of people using the waite.
improvement and opens up opportunities for intramtyc This paper presents an analysis of individual aspefthe
improvements and innovative solutions. Today, licgs TMS system from AndSoft, which, being the basic
systems play a key role in the functioning of mangroduct, may not fully fit the needs of users. Diesthe
companies, providing the basis for managing a wadge growing importance of TMS systems, much of theaeste
of business activities, including transport, wareding, conducted so far has focused mainly on techniqadas,
finance or human resources. The efficiency of tleekw Often overlooking the influence of ergonomics orthbo
performed is an extremely important element fopperational efficiency and user satisfa_\ction. Eadiudies
companies in a constantly developing and competitifrequently failed to address the specific needssefs, and
environment. Ergonomic process management trasslatf€ practical issues associated with using thesterss.
into optimal use of time and better and more effici  The objective of the article is to present solusi¢hat
performance of tasks, management, human flowicrease the _efﬂmency of freight forwarders byphoving
management of financial and work. Moreover, ergansm the ergonomics of the TMS system. The study adesess
of process management translates into optimal Lisme  the significant impact of ergonomic improvementstioa
and better and more effective performance of tasics Productivity and well-being of dispatchers, underg the
work. The focus on new information andrelevance and necessity of investigating this mebea
telecommunication technologies contributes to thgroblem. The paper posed the following research
improvement of the quality of the services provided the questions: How does the automation of processebein
opportunity not only to attract new customers, bess TMS system affect the time of execution of planning
partners and markets, but also to the improvemetiteo OPerations? What solutions can improve the ergocmufi
results of the operations carried out [1]. Thechrtpresents the TMS system? What are the benefits of improved
an analysis of the ergonomics of AndSoft's TMSepst ergonomics in TMS systems? The above research

~ 63 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 12 2025 Issue: 1 Pages: 63-76 [ISSN 1339-5629

Ergonomics of the TMS system in the context of the efficiency of the freight forwarder work - the
example of TMS AndSoft
Dominik Gala, Mateusz Kurowski, Pawet Szudra

guestions have been formulated to focus attentiokey individuals. It encompasses the application of @ples
aspects of the functioning of the TMS system ararth from human biological sciences to optimize thbétween
impact on operational efficiency and user satigfactThe people and their work environment, leading to inses
answers to these questions will not only identilgas for productivity and improved well-being [5].
improvement, but also propose concrete solutioatsdan Ergonomics in practical terms means adapting the
bring tangible benefits to transport companies. Thearious aspects of work to the capabilities of eyeés
research is based on literature analysis and erabiriand improving the efficiency of the activities d¢ad out.
methods. Literature analysis allows to identifystrig Although ergonomics is a humanistic field, placitheg
solutions and best practices in the field of tramsp human being at the very centre of interest, theldgment
management and ergonomics of IT systems. Analyfsis of technology, research and other aspects of éhe fiave
improvements  will allow to check specific broadened its scope of interest not only to thesiglay and
implementations in the TMS system, showing theotffe biological aspects of adapting to changing working
of introducing different technological solutions. conditions, but also to the ergonomics of informati
Moreover, the article seeks to fill the existinggarch systems, i.e. the time spent on tasks, the nunfbenrars
gap regarding TMS system functionality by offeraigin- made and the adaptation of systems to user reqgitsm
depth analysis of the ergonomics of AndSoft's TME].
system. It examines how various features and Ergonomics is divided into two main approaches,
functionalities of the system impact the efficienof namely corrective ergonomics and conceptual ergiz®om
freight forwarders work and suggests targetedhe first of these focuses on the analysis of pliaga
improvements to optimize ergonomics. The analysiworking conditions in terms of matching their
covers several key areas, including process automdts psychophysical predispositions to workers and udess
effect on planning operation times, and associ@edcial main objective is to develop specific recommendetio
benefits, while also addressing potential implermgéoh  improvements or modifications which will make an
challenges. The article identifies essential altestsrequire  appropriate contribution to achieving harmonizatioin
enhancement and proposes innovative solutionscdrat work and to reducing both physical and mental stas
provide significant advantages to transportatioman-machine systems, and to increasing the praghycti
companies. Thanks to the analysis of the ergonoitniss and quality of work [6]. Conceptual ergonomics, tbe
possible to significantly improve shippers' dailyother hand, begins with the planning or design fof,
operations, increase their efficiency and job &atioon, example, tools, machines, system software or
and ultimately enhance service quality and tranispaworkstations. Its aim is to establish in advanceady
process optimization. This comprehensive approadefined interrelated functions between man and maar
underscores the importance of ergonomics in maxigiz system to reflect basic ergonomic requirementdh e
the effectiveness of TMS systems and deliveringtpal least possible biological load on the person udimg

benefits to the industry. system or appliance, while maximising safety and
productivity [6].

2 Literature review The main assumption of the ergonomics of infornmatio

2.1  Ergonomics of information systems systems is therefore to create an environment iichwh

Ergonomics is a scientific discipline that dealshvine ~ there is compatibility between the system or safénand
analysis and optimization of people’s working coiuis, the user. The system is a tool to be used by e ss the
taking into account all factors affecting them [2]P€rson Sthe user) is the most important. Accordm@/.
Moreover, ergonomics is a multidisciplinary disaigl Mitosz, “the ergonomics of the environment and catep
dedicated to improving human physical and mentalthe (©°IS (both software and hardware) determine the
to provide a safe, comfortable, and healthy enviremt, Productivity of employees, as well as the costsheir
thereby enhancing efficiency. It involves the scierof ~activities” [2]. These aspects have a great impacthe
understanding and applying the interactions betwedfinctioning of the machine-man system. The first anost
humans and other elements of a system [3]. important goql when designing IT systems is to terea

Researchers define ergonomics in various way8rgonomic interface. The physical and mental
according to W. B. Jasghowski "The name of characteristics of users should be taken into atdoere.
Ergonomics, taken from the Greek words ergon (ergofi"oPerly designed interface is key to effective akéhe
work and nomos (nomoz) law, principle, means theoftware reducing stress and effor.t rela_tted to ywetkich
Science of Work, that is, about the use of forced aconsequently leads to a _reductlon in the_ |_1umber of
abilities given to man by the Creator" [4]. In tiverds of Potential errors, but also to improved work effiwg [6].
the author, ergonomics deals with research and Acc_ordlng to the aforementioned ergonomic aspécts,
optimization of working methods adapting them te th!S crucial to adapt to the needs of the usershd_empntext
physical and mental capabilities of people. Ergoies ©f TMS (Transport Management System), it is impuirta
involves the study and optimization of working nets, that itis designed with ease of use in mind. Apeasthat
adapting them to the physical and mental capasilitf greatly contributes to improving the ergonomics|of
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systems is the interface. The user interface shiirsidof
all be clear, transparent and intuitive to use.pBrly 2.2 Featuresand Functionsof TMS Systems
designed, it allows you to focus on important eletag Today, in a highly competitive business environment
making it easier to find them and perform indivithaesks. the efficient operation of a company’s logisticsteyn is a
In addition, it should clearly identify the mainnittions key aspect if a company wants to maintain profiiigbi
without the need for time-consuming search [2].0fe  minimize costs and meet the needs of its partners.
screen that is not designed as described oftenrajese Moreover, it can also be an indicator of the susadsa
problems such as making mistakes and long-tergbmpany.
searching for particular features, which consedyéerds A logistics system encompasses a network of esititie
to user dissatisfaction and mental fatigue. Engupioper individuals, operations, data, and resources tutithte
ergonomics of the IT system is able to increaseatipmal  the movement of goods from suppliers to custoniecan
efficiency, improve the well-being and efficienciusers. be comprised of three primary networks or subsystem
Important elements of the ergonomics of informatioguch as procurement, production and distributioreM
systems include [2]: generally, a logistics system can be defined agstes

* Intuitive, easy to learn(ease of use even for newcomprising intentionally organized and integrates of

users, minimization of training in operation andmaterials and products, along with the correspandin

technical support), information, within a given economic system [9].€Th

» memorability (the system is easily memorized indefinition point out that these systems are created
operation, even after a long break), implemented in companies for specific purposesh s

+ legibility and transparency (presents data in a qualitative or financial. It is important that theyerate
structured, easy-to-find way), smoothly, ensuring the free and fast flow of infation,

« adaptation to users' needgdesign taking into aiming at the optimal use of available resourcedycing
account users' expectations), costs and errors. _ o _

« flexibility and personalization (adaptability to A TMS system, being a logistics system, can include
individual preferences), key business issues and logistic processes, sunnas!

- minimization of effort (reduction of physical and Strategies and tools used. Because these systerfRar
mental loads), systems, they can fulfil a wide range of functidans

enterprises [10]. Logistics researchers and spstsdlave
a diverse approach to the concept of logisticsesyst as
they may depend on factors such as the sectoreof th
economy, the nature of the activity and the fumitig of
the company.
The planning function, which is one of the most
portant, is responsible for the organisationrahsport
aking into account predefined transport conditigwch
as volume, arrival and departure time, compatjbdit the
means of transport, trailers and so on. Ergonomaice

* maximization of automation (reduction of
repetitive, routine operations),

e error rate (minimization of error rate),

» satisfaction(maximization of work comfort).

The issue of ergonomics is linked to work efficignc .
as well-designed IT systems can make a significa
contribution to improving the efficiency and protluity
of users. Work efficiency means that workers (Yser

achieve the best possible work outcomes as a &gtleir will depend on the amount of data and the transpient

activities [8]. Work efficiency refers to the alyli of ; . .
: o : . by the dispatcher — locations of owned vehicles)dport
employees to achieve specific goals with mlnlmatli)ariffs, availability of drivers, loading methodsgc. [11].

expenditure of time, resources and energy. It d¢sm lae o L
used to determine the efficiency and productivity o. Despite its name, the scope of activity of TMS eyat

. L : is not limited only to transport management. Thstey
employees. In addition, this issue covers bothqtlaity . e :
and quantity of the tasks performed. A high rati can be expanded with specific modules, often depgnd

: : on the software provider and user needs [12]. The
that the employee not only achieves satisfactayltg but o .
also does so in a way that minimizes losses andhnizes following figure (Figure 1) shows examples of mahuin
benefits. TMS systems.
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Figure 1 TMS system modules

The next stages of the analysis show the variety of « data transformation - actions performed on the

functions that TMS systems perform. Particularrdaibe collected information (calculation, sorting,
should be paid to how technological solutions dnle & indexing, combining and selecting data) - new
affect the efficiency of shippers’ work. Featuregls as information value,

fleet management, real-time route optimization, « storage, archiving storage of data in the system,
monitoring the status of vehicles, shipments, getivey « searching, filtering and presentation of data -
cyclic tasks for drivers significantly improve tafficiency fluent information response to user queries and
of day-to-day operations and improve employee appropriate form of presentation.

productivity. The functions of TMS systems in the

literature are described in three main perspectivasely Moving to information features that tell you whardk

in the functions of data processing, informationctions  of information we may receive through the use of
and actual tasks assigned to the systems usedfirShe jnformation technology and the levels of governaate
group includes [12]: which that information may be used.¢@tiak C.,
+ data recording - storing information (integrated Sobochski M. and Chluski A. distinguish six interrelated
company data) and events in real time, limiting tunctions, which are presented in Table 1 [12].
a minimum manual data entry into the system,

Table 1 Information functions of TMS systems [12]

Lp. Function Description of action
Collection of various data related to internal éast(data on ongoing
1 [Records of data processes, resources, etc.) and external facewal flegulations, tax, insurance

etc.) for the needs of the organizat

Regular preparation of datasets (according to Bpexiteria) reflecting the
state of the organization and the processes tgitaug. Reports created for the
needs of the company, e.g.: balance sheet, inyememource utilization rate or
reports for tax and statistical offic

Supports the performance of analytical tasks adegrt accepted methods|to
3 |Automatic analysis assess the state of the organization and compauttsravith historical, planned ¢r
industry date

“Early warning” system when information is enteradorrectly or when
parameters fall outside predefined ranges. Autantaintrol becomes particulaily
important in the process approach, as it autormbticenitors the implementati
of individual processe

Generating sustainable plans for future periodeeldping different scenarig
5 |Planning for which information on the type and quantity cditerial inputs necessary to
perform tasks is present- used later in automatic conti
Supporting decision-makirlg Optimization of available decision options and site of the most
processe advantageous one based on adopted cr

2 |Reporting and information

4 |Automatic control

n
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The last area refers to the real tasks performethdy
systems. They depend to a large extent on theitasiv It is divided into several tabs, each of which is
undertaken in the company and the information needssponsible for different areas of managementdtitian,
generated on this basis. These relate to the ssfopsur in each of them there are links to detailed tabs fo
business and may include activities such as fleperforming daily work for the transport manager. yssi
management, route planning, delivery scheduling;an see, the initial screen is characterized bplgity and
monitoring vehicle routes, creating workshop listsminimalism, facilitating transparency even for nesers.
inspections, servicing, selling services, creatmgices, The aim of this action is to reduce unnecessameants
orders, transport documentation, finance, humasurees and facilitate navigation, which translates intoe th
or customer communications. Depending on the needsefficiency of using the system.
the transport company, the system will have toldélfle The first element of the system is the expansiothef
and adapted to the specifics of the transport tngus “Master Files” tab (Figure 3). This tab is a datsbaf all
ensuring optimisation of logistics processes afidieit data about company resources, vehicles, traileigerd,
management of the fleet [12]. customers, addresses, etc. It is a specific datasdor all

It is worth noting that nowadays, with such exteesi activities performed on other system tabs.
functionality of systems and demand for informatiibris
advisable to use individual solutions that best tnike Ghnisn. =
needs of a particular entity. You can buy ready-enad
products, but it is worth looking at them with &ical eye
and consider implementing improvements. Adaptingp¢o

specific needs of the company will allow for a ¢donbus Vehicles

process of improvement, change and acceleratictheof Employees

work performed [13]. Invoicing
Tariffs

3 Characteristics of the TMS AndSoft Transport

system Geography

TMS AndSoft is an ERP-class transport management User Services
system. It has many other functions, which dependim
the demand (or department) can be used or nos It i
necessary to pay attention to the functionality itsf
individual elements. The most important elements a
those to which the user spends the most time fopeing
daily activities. First of all, it is worth payirgftention to
the initial interface of the program (Figure 2).

Figure3 Master Filetab

Another tab to pay attention to is the “Orders” tab
IiFigure 4). It allows you to check through varidilers
(1) generated orders in different time periods (9.
familiarize yourself with the order, simply entdr by
pressing the button (3). This tab is used by shigpfmefind

{ m the orders they are handling during the given pistio
AndSoft

Sctu [Wester e rders Planning Trackig| Saes Gt oo

Figure 2 TMS- AndSoft interface

|Setup | Master Files | Orders | Planning | Tracking | Sales | Costs | Tools _
il D =100 QORI |« E—— ) e

NEGATIVE MARGIN 1 DELIVERED

CANCELLATION FEE
Day
| Y DISPATCHER Y TRAFFIC Y REF Y NUMBER Week STARTING POINT

Month
< e I

AND Vv . | Previous days
(] Dispatcher 1 Traffic 1 2406033958 PENYe  last 1S days
— — " last 30 days
O ||  Dispatcher2 Traffic 2 2406033960 .’ 13/06/2 last 60 days
- 2 s last 90 days
(] || Dispatcher3 Traffic 3 2406033917 J 13/06/2) Jast 120 days
8 [ || Dispatchera Traffic4 2406032929 o/ tEIFp]  Previous months
C — last 1 months
T I Dispatcher 5 Traffic 5 2406022752 o/ 12/06/2 [ast 3 months
I — 3z . last 6 months
] Traffic 6 2406022786 13/06/21 s
o U ] Dispatcher 6 ra " /06!, last 12 months
g () Dispatcher 1 Traffic 7 2406022787 /. 13/06/25 281200
J 3 Dispatcher 7 Traffic8 2406033646 J 13/06/2024 00:01
O e Dispatcher 1 Traffic9 2406033913 o/ 12/06/2024 16:00
[ { 1] Dispatcher 9 Traffic 10 2406032912 J 13/06/2024 16:00
Figure4 Orderstab
~ 67 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 12 2025 Issue: 1 Pages: 63-76 [ISSN 1339-5629

Ergonomics of the TMS system in the context of the efficiency of the freight forwarder work - the
example of TMS AndSoft
Dominik Gala, Mateusz Kurowski, Pawet Szudra

A transport order in the system is presented ifihee  process (3). This ensures that all documents angredy
below (Figure 5). Entering the window containsanplor  stored in one place, eliminating the risk of losingm.
the implementation of transport. It includes adskesstime The figure (Figure 7) shows the process of planaing
frames and information about places of loadingoading, transport order. Orders are divided into segmemid their
and other stops (1). The "trash" and "scissorgidalow quantity depends on the specificity of the transpor
you to remove or split waypoints, respectively. iy (number of points of loading, unloading, transhipine
figure (Figure 6) shows how the system also allamwadd driver change, etc.). Resource allocation is dgnadualing
references (2) and attachments from the drivesctyr a corresponding resource to each segment (driebiche,
from their phones, which streamlines the documamtat semi-trailer). In the present example, it is thhiske 7057,

the trailer t412 and the drivers BOES, BEOV and YXEZ

9 MISSIONS
> | @ Adress1 &3 PTA 20/12/2023 55
~ LOADING 1 £ PTD 20/12/20
(77 City 1
o @ Adress 2 &2 pTA 20/12 (
liss 10 city 2 =] Wy
(1) @ Adress 3 (o
GS ] City 3 :
o @ Adress 4 B8 START ~-/f--r ==t (
EIIEE L City4d B2 END /- --2--
<& @ Adress 5 &4 START 21
unLoaoinG RN eTWE £ enD 21/12/2023 14:57

Figure 5 Transport order

CIETI YD

i REFERENCE

CLIENT REF
TRAFFIC DATE | 20/12/2023

SALES REF

w»
Figure 6 Logistic elements

9 SEGMENTS

G.DIRECT ASSIGN ACTIO! SUBCO _ TRUCK DRIVER DRIVER 2 HELPER TRAILER TRAILER 2
[ms] [ms] o 0 e 7057 BOES T412 20/12/2023 12:30  20/12/2023 23:00
[ =] s &Y ] GR230028753087, 7057 BEOV T412 20/12/2023 23:00  21/12/2023 01:53
L L o &Y D GR2300273995.67, SCANDDK 7057 BEOV T412 21/12/2023 01:53  21/12/2023 02:53
[ms] [ms} s AY j GR2300287531J 7057 BEOV T412 21/12/2023 02:53  21/12/2023 06:00
s (e} w A Y D e 7057 VEZA T412 21/12/2023 06:00  21/12/2023 07:00
{ma] [m=} « A9 ] GR2300273996.87) ORE 7057 VEZA T412 21/12/2023 07:00  21/12/2023 07:21
s (=] o A& Y D s 7057 VEZA T412 21/12/2023 07:21  21/12/2023 07:30

Figure 7 Planning a transport order

An important element of the system is the “Planning number of filters available and forcing the usedéscribe
availability resources” tab (Figure 8), which isedsto the needs in detaill and then search and select the
search for free, unplanned resources. It enabfesest information received, resulting in complications dan
management of company resources located in differdengthy process. Additionally, manual data entrgoal
locations without assigned tasks. By using this tais  carries the risk of frequent errors, which can dffine
possible to determine exactly where and when théclee  efficiency and accuracy of transport planning. Desp
semi-trailer or driver will be available. Howevére search advanced tools and filtering options, inefficiemeyinding
for resources is still very time-consuming, due the
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the resources you need quickly is a challengeafiatts
overall performance.

Setup | Master Files | Orders Tracking | Sales | Costs | Tools

an ~OpD = ab aBaD
u TYPE

SEGMENTS BY EMPLOYEES N
CONFIGURATION TRUCK ENDING POINT DRIVER AVAILABILITY
& DRIVER AVAILABILITY NEW
| e | | R | G

REFILLINGS1
Standard 3 axels 4270 24/06/2024 17:00 RESOURCES AVAILABILITY City 1
SEGMENTS BY EMPLOYEES "
Standard 2 axels 4357 24/06/2024 15:00 SEGMENTS BY TRAILER City 2
Standard 3 axels 4270 24/06/2024 12:30 SEGMENTS BY TRUCK City 3
SEGMENTS_test
Standard 3 axels 4324 24/06/2024 10:30 SEGMENTS
Standard 2 axels 4357 24/06/2024 09:00 TRAILER AVAILABILITY
TRAILER AVAILABILITY NEW
Standard 3 axels 4270 24/06/2024 07:00 TRUCKS AVAILABILITY
TRUCKS AVAILABILITY NEW

J0o0gQo

Standard 2 axels 7190 22/06/2024 13:45

Standard 2 axels 7190 22/06/2024 13:35

Standard 3 axels 4327 22/06/2024 12:00 Apartment

Figure 8 Planning - availability resources tab

Although, thanks to its extensive functionalityeth smooth and mistakes should be limited to minimum. |
TMS AndSoft system facilitates the work of shippdérss  order to improve the transport management systeis, i
possible to identify several problems and aregetdntial crucial to implement an alternative implementattbat
improvement. Firstly, a noticeable problem herethis automates and optimizes these repetitive tasksiciregl
time-consuming and repeated replenishment of thee sawork time and minimizing the risk of errors. Evernor
resources. Routes are divided into segments, dierp modifications can significantly enhance efficienapd
crossings, bridge crossings, loading, transhiprpenits, streamline workflows, making tasks both simpler and
which generates additional segments that mustlleg fi swifter to do. The right flow of information canlpeoth
with the same information. This task is performadyd- to optimize the use of resources and to improve the
drivers essentially perform the same tasks, howekiey coordination of flows in the supply chain, whicmdaad
need to be sent instructions to carry out each d@hg. to improved ergonomics and reduced costs [14].
preparation of tasks falls under the responsiegitof
dispatchers. Moreover, this requires spending teilyto - 4 Methodology
manually enter and update information concerning th  The research methodology concerning the ergonomics
same resources, such as drivers, vehicles, afetstalhis  of the TMS system is based on data and information
repetitive and time-consuming activity not only tiems soyrced from a company currently using the TMS A1tiS
the employees but also increases the risk of makiRgstem. These statistics provide comprehensiveltitsi
mistakes during data entry. into various operational metrics and performance

Secondly, the system lacks automatic control, whicfadicators relevant to the research, such as daventf
could lead to the pOSSIbIlIty of duplication of oeisces. vehicle. By |everaging these data’ we ensure that t
Lack of system alerts for potential resource dapitn, analysis is grounded in the actual experienceshef t
can lead to planning, for example, one vehiclet®0  organization. This approach allows for a examimat
loads, causing confusion and unnecessary compiftaih  the impact of system enhancements on operational
work organization. efficiency based on data collected from company’s

Another challenge is the time-consuming search f@jperational framework. Operational information, tsias
unplanned company resources, such as drivers,leshicthe times for completing specific tasks by dispatshwas
and trailers, which can lead to a Significant slowd in obtained from the Company's internal reports_ Thet
logistical processes. Manual data entry also cathie risk  spent by dispatchers on performing selected tasks w
of frequent errors, which can affect the efficiermyd measured, with the research sample consisting of 30
accuracy of transport planning. dispatchers at a similar level of proficiency iringsthe

The fourth problem is no control over the equipn&nt system, allowing for the acquisition of averagesiutts.
vehicles and trailers. The lack of effective cohtreer the The collected data enabled the determination (ﬂwbeage
equipment of vehicles and trailers presents antiaddi  time required to complete transportation execution
obstacle, making it difficult to ensure the fulckmical instructions. Times were measured twice, beforeadteat
readiness of the means of transport for order @i®tu  the implementation of system changes. Based on the

All these factors together impact the overall operal  collected data, average times needed to complete
efficiency, increasing costs and the risk of delays transportation execution instructions were caledaf he
deliveries. An advantage of the TMS and ERP system measured times were compared with previous resuilts
the ability to be flexible and fact that can adapiostly assess the improvement in ergonomics. Additionéitig,
every need of the company. Using the system shoeild research methodology included a literature revietich
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provided theoretical
ergonomics, and process optimization in logistitke
financial data included average salaries for thatipm of
international transport dispatcher in Poland, ad a®
average repair rates charged by truck service kzint¢he
event of road breakdowns. This data was obtaireed the
company's documentation and market analyses.

It is important to emphasize that the
concerning the ergonomics of the TMS system origiha
from a bottom-up initiative proposed by employessig
the system. Employees, based on their daily expesie
and challenges related to system operation, idedtif
specific areas requiring improvements. Their sutges
formed the basis for implementing changes aimed
increasing the efficiency and convenience of udimg
TMS system. This approach allowed for the dire
consideration of practical aspects and the acteatis of
users.

Additionally, the idea of introducing self-diagnogi
vehicles was derived from the literature and enxggti
practices in the transport field. Such solutiores @ready
being used in various transport sectors, confirnhejr
effectiveness in monitoring the technical conditairthe
fleet in real-time. Self-diagnosing vehicles enabkeearly
detection of potential failures and the executioh
necessary repairs before they affect the execafiorders.
This allows companies to enhance the reliabilitythegir
transport operations and ensure a higher levehfatys
Integrating this solution with the TMS system reganats

another step towards more advanced and automa

logistics.
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foundations on TMS system$

TRUCK DRIVER TRAILER

Increasing the efficiency of the forwarder
by improving the ergonomics of the TMS
system
This article mainly introduces a novelty study that
explores a practical approach to the ergonomies TS
system, with analyses aimed at measuring the tintk a

researchnancial benefits resulting from better adaptihg system

to the specific nature of a dispatcher's work.

One of the main novelty is the introduction of
automation during replenishment of resources. la th
below figure (Figure 9.) we see a generated empdgro
that must be supplemented with resources and tm@ns
ggvers. Proposition of time saving improvementtlig
ability to adjust the generated order with an eadivision,

disks and elements that will be performed permanbgt

one driver. For this purpose, an additional columith
name: “instruction number” has been added, whidwsh
the division of work created when completing instions.

So far, resources are assigned individually to each
segment and the dispatcher is forced to assignatl tof
them manually. The use of automation processenglthe
execution of key planning processes and systenabper
can contribute to increased efficiency, ergonomid a

Jmproved security and quality of performed actsti The

completion of the first segment would automatically
complete the vehicle and the semi-trailer to thwy ead of
the instructions and the driver to the point wheigeplan
ends. Then, entering the next segment, it coulfillee

%Hy by adding the initials of the next segment,ickh

would automatically add information in every seginen
marked with the digit 2.

DATE UN
2025 23

MISSIONS TP ID INSTRJ
F2N
A 16
A
A 16
43

Figure 9 Empty order

Filling out each segment on the list takes 5 sescamd
the entire instruction consists of 8 segments. \&fedra

total of 40 seconds to prepare everything completel

Time benefits
1. Time saved per dispatcher per day:
15 instructions X 25 seconds

However, when automation comes into play along witk 375 seconds (or 6 minutes and 15 seconds)

assigning fixed tasks to a single driver, the whmlecess
is reduced to three quick actions, each takingbregs. In
total, this takes only 15 seconds. As a resultsaxe 25

2. Time saved by all dispatchers per day:

30 dispatchers X 6 min and 15 sec

seconds on each such operation, which, in percentag 187 min and 30 sec (or 3 hours, 7 min and 30 sec)

terms, gives us as much as 62.5% less time spetition
task. Assuming that a dispatcher completes abosuib

3. Time saved by all dispatchers per month

instructions per day and the company employs oer 3assuming 20 working days):

dispatchers, we can estimate the specific benefits
automation.

3 hours, 7 minutes, and 30 seconds X 20 days
= 62 hours and 30 minutes
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4. Time saved by all dispatchers per year (assumingstructions but also provide financial benefitgérms of

240 working days): saved dispatcher work hours. Over the course efa yhe
62 hours and 30 minutes X 12 months  company can save up to 750 working hours, tramgjat
= 750 hours 22,500 PLN.
For the second novelty improvement proposal is the
Financial benefits implementation of an alert and notification system
Assuming an average hourly wage for a dispatcher (Bigure 10) in the event of a collision or duplioat of
30 PLN (example rate): assigned resources on the same transport days or an
incorrect resource. This would inform users of pirty
1. Monthly savings: error. The system indicates an error by generatinglert
62.5 hours x 30 PLN = 1875 PLN in the form of an exclamation mark and changingctbler
of the corresponding fields to red, which would
2. Annual savings: immediately draw attention to a potential problem.
750 hours x 30 PLN = 22,500 PLN Visualization of errors is one of the elements @&ah

Management and can contribute to minimizing ersord
In summary, automation and assigning fixed tasks toeffectively highlighting errors causing an increasehe
single driver not only reduce the time requiregtepare effectiveness of the management of operationalgsses.

Unmet Constraints for 579698

Trailer T389 lacks "TRAILER SPEC for order 2404021741 J! BLOCKING!
Truck 4318 lacks "TRUCK TYPE' for order 2404021741! BLOCKING!

Figure 10 Alert system

Applying this tool can bring the following benefits ~ order once (type of trailer and vehicle, load cé#paand

« prevention of mistakes - alert system carhe level of utilization of the cargo space - clingshe
minimize human errors by providing notificationsmost suitable type of semi-trailer). It would be tsame
and reminders, enhancing accuracy and reliabilitypformation required for the previous propositiar the
in tasks, alerts. So, there will be two advantages in one @uhis

«  clear sign that resources should be checked - Anformation, the system, using the available fitemnd
alert system acts as an automated prompt feata, could introduce proposals for automatic
resource checks, ensuring that nothing igeplenishment of free resources. This would ontune
overlooked, and that all equipment is on corredhe user to accept the system proposal or rejacienter
place, resources manually. Proposals would be availabta the

« improving the quality of offered services - Bypoint of entering resources into the order and cedhe
integrating alerts that prevent oversight andime of manually searching in the system for notcus
mistakes, the overall quality of services improvedesources. Additionally, the system could also psepat
leading to increased customer satisfaction andfést the trailer which his load capacity and tlewdl of

stronger reputation for reliability, utilization of the cargo space will be the mostatle for
« reducing the cost of potential errors caused die loading (Figure 11). As a result of use of thisl, the
loading places. system would also take into account the fact ofi{term

vehicle downtime - the first priority would be velgs or

Another proposal for the third novelty is to intumet a  trailers that have not been used for a long timenédke
system of automatic assignment of resources torerddhem active and used for work again. The samebeilior
based on synchronization of the “Availability Resxms”  the drivers - As for the indicator of work perforthey
tab with the “Orders” tab. This operation woulduiq the ~ drivers, this would also translate into the viszetion of

user to enter into the system the requirements épecific  the r|1u(;nber of hours worked - including kilometers
traveled.
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TRAILER ENDING POINT CITY EP
TE68 10.04.2024 16:30 GREVE
T616 10.04.2024 15:00 GREVE
T724 09.04.2024 23:00 GREVE
T627 05.04.2024 16:30 GREVE
T615 09.04.2024 16:15 GREVE
T776 09.04.2024 16.00 GREVE
T831 09.04.2024 13:00 GREVE
T906 05.04.2024 09:00 GREVE
T89S 09.04.2024 03:15 GREVE
TB9S 08.04.2024 16:15 GREVE
T775 08.04 2024 15:00 GREVE

TYPE

Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard

Standard

SPEC LOADING CAPACITY
Box 66 EUR
Box 66 EUR
Box 66 EUR
Box 66 EUR
Box 66 EUR
Box 66 EUR
Box 66 EUR
BOX 66 EUR
BOX 66 EUR
BOX TAPA 66 EUR
Box 66 EUR

Figure 11 Example of proposition for trailer to use

Last proposition of novelty is development of aigth
condition monitoring system. The on-board compuatier
the vehicle in real time would supervise and cdriine
operation and condition of the vehicle - readintapzeters
(oil state, liquids, air leaks, tire pressure pa@ssure, brake
system or others). In the event of a breakdowrcdafse,
one that is not required to be repaired immediately |n terms of numbers, the introduction of this systean
necessary for safe continuation of the journeyg, th-
board computer would send a notification to theratoe
at the company with the relevant information alenth a
description of the fault and a preliminary scopeaafrk
required and a proposal for the repair [15].

Description

The fill level sensor has detected an insufficient
coolant level. The coolant level has dropped at
least 3 liters below the normal fill level.

The operational safety of the engine is at risk.

Recommended action
Immediately park the vehicle in a safe
location and top up the coolant

(G40, red color).

Additional action

Check for leakage

Go to an authorized service center as soon
as possible

Figure 12 Example of natification

It can be an email or just a natification in thesteyn
(Figure 12). In addition, based on market prices aiice
lists available from servicing companies (ASO sms) of
individual repairs, the system would also show an
approximate cost of repairs. Implementing suchsiesy
can contribute to:

Avoiding unnecessary workshop visits and repair
costs,

Information on the current state of wear of parts
and fluids,

Forecast of necessary maintenance activities.

bring the following benefits:

Reduce vehicle downtime

Current Downtime: 10 days per vehicle per year
Assuming a 50% reduction in downtime
Downtime saved per vehicle: 5 days per year
Fleet: 100 vehicles

Total time saved: 500 days

Reduction of repair costs

Cost of emergency repair in the field: 5000 PLN
per vehicle

Cost of planned repair: 3000 PLN per vehicle
Annual breakdown rate: 10% (10 vehicles per
year)

Savings on repairs: 2000 PLN per vehicle

Total savings: 2000 PLN x 100 vehicles =
200,000 PLN per year

Fuel optimization

Avoidance of breakdowns and the ability to

quickly repair the vehicle and execute the
Summary

transport order on time,

The time spent in the workshop and the associated

downtime of the car are reduced to a minimum,

Average annual fuel consumption per vehicle:
50,000 liters

Fuel savings: 5%

Fuel savings per vehicle: 2,500 liters

Fuel price: 5 PLN per liter

Fuel savings per vehicle: PLN 12,500 per year
Fleet: 100 vehicles

Total fuel savings: PLN 12,500 x 100 vehicles =
PLN 1,250,000 per year

Downtime saved: 500 days per year
Repair savings: 200,000 PLN per year
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e Fuel savings: 1,250,000 PLN per year This can be achieved by creating working groups
« Total savings: 1,450,000 PLN per year responsible for testing and evaluating new system
functionalities. A participatory approach allowsr fthe
The implementation of these improvements will allowgarly identification of potential issues and the
for better management of resources, significahfplementation of necessary adjustments before the
improvements in ergonomics, greater user satisfacti System is fully deployed [17].
faster response to technical and operational prubland Another challenge involves the costs associatetl wit
optimization of logistics processes, which in tbad run implementing system changes. Depending on the rayste
will bring significant savings and improve the qgtyabf  provider, reprogramming and introducing new feature
services provided by companies. may incur additional costs. If a company is already
The first three improvements — the alert systengubscribing to a system, the introduction of neatdees
synchronization of "orders" and "availability resoes” might only be a one-time cost. Nevertheless, éssential
tabs, and cascading instructions — are unlikelynwolve to conduct a detailed cost-benefit analysis to enthat the
additional costs, depending on the software verifloese investment yields the expected returns. Additignaliere
costs can already be covered by current operagiegdnd are technical challenges related to integrating new
software vendor support. However, the implementatib  functionalities with the existing system. Ensuring
these features will require implementation angompatibility between new solutions and currentesys
programming of fixes, and then updating the sysfehe. is crucial to prevent issues with the flow or meeragnt of
whole can last from 1 to 3 months. information and operational functionality. Furthems, it
On the other hand, implementing a self-diagnosi§ important to consider data security aspects. diestems
system, which monitors the technical conditiontef lieet must be protected against potential cybersecunmigats to
in real time, will be more demanding in terms offboost  safeguard sensitive information from unauthorizeceas
and time. The estimated costs of implementing thid8].
solution may vary depending on the size of thet farel The final aspect is change management. It is tatal
the complexity of the system, but they can be assutm involve all users, maintain transparent communicatand
be significant because all vehicles will have tebeipped monitor progress to ensure that the implementation
with the appropriate equipment installed in theieagand proceeds according to plan and achieves the intende
programmed with the system. The time needed tg fulgoals. Incorporating these elements into the depémy
implement such a system is usually several moudihesto strategy will minimize risk and maximize the berefi
the need to integrate with existing infrastructanel train  derived from ergonomic improvements in the TMSeiyst
staff. thus optimizing logistics and the flow or managetan
TMS systems are an excellent ready-made solution fanaterial, financial, and human flows [19].
transport and forwarding companies. In additioncmu  Moreover, a huge advantage of the TMS and ERP
better results can be obtained by relatively lomaficial ~system is the ability to be flexible and fact thah adapt
outlays on adapting the system to the individuadseof to mostly every need of the company. Working on the
the company. system should be smooth and mistakes should bedkept
However, implementing the discussed systerminimum. However, as it is known not everything is
improvements also presents certain challengesthstbe perfect, but according to the ethos of Kaizen, Wwhic
addressed. Understanding, identifying, and disogssiinspires to constantly improve, it still can betepscloser
these challenges is crucial for fully comprehendihg to reachit.
process. The first potential issue is employeestassce to Modern technologies such as robotics, advanced GPS
change. Users accustomed to existing procedures a&y$tems and artificial intelligence enable transpor
systems may be skeptical about new solutions. Thegempanies to reduce costs, optimize processesnamst,
concerns may stem from fear of the unknown, a tafick importantly, improve financial results. Over timapre
understanding of the benefits, and a perceivecatrie and more companies are willing to implement innveat
their work routines. This resistance can impacttiecess solutions to improve and streamline transport aglivery
or failure of the changes. Researchers have lomtiest the operations [20]. Flexibility, development and tiag of
causes of resistance and methods to manage it, ofanyemployees, and above all simplicity and ergononoits
them highlight that employee perceptions of faisnasd systems, will be the key to improving decision-nmakand
reciprocity play crucial roles in the success oWork processes in companies [21].
organizational changes [16]. Insights from thesdist are The flexibility of TMS systems and their ability to
particularly relevant in today's era of constanarge, adapt to specific needs and changes enable continuo
where managing employee resistance is crucial felevelopment, improvement, and progression toward
organizational success. Effective communicationtref perfection. Enhancements to logistics systems lkarge
purpose and benefits of new solutions is essertias  result in better ergonomics for day-to-day operetjo
important that employees have the opportunity foress higher service quality, and minimized errors. The
their opinions and concerns about the proposedgesan ergonomics of the system, or its adaptation toubers'
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needs, plays a crucial role here [2]. The proposédcreases the ergonomics of the TMS, making it mises-
improvements are only a part of the potential demelents friendly and tailored to the needs of its userati§ics and
that can be integrated into the system, tailoredht®® conducted studies indicate that a person respen$ibl
specific requirements of all company departmentsompleting orders and preparing instructions handle
Enhancing the ergonomics of logistics systems mby o around 15 instructions daily, and there are appraiély
improves daily operations but also enhances thétgiad 30 such individuals in the company. The time needed
services offered and increases competitivenessvétive complete these tasks, after the introduction of the
solutions facilitate better responses to marketngha, mentioned column, has been reduced from forty sictin
more accurate data analysis, and more efficiemures fifteen seconds, saving twenty-five seconds on each
management. The potential adoption of these teogies planning operation. A dispatcher completing 15 such
highlights the company's commitment to utilizinginstructions can save 6 minutes and 15 secondslger
advanced logistics solutions to optimize operatiditee  which translates to 62.5 hours per year per person.
ongoing evaluation of these proposals focuses sargry  Considering all dispatchers, this amounts to angpef 750
that any new implementation provides a tangiblerreon  hours annually in completing instructions. Thistéea not
investment, both in terms of financial savings andnly optimizes the flow of information and material
operational improvements. By carefully considerthg management within the system but also significantly
integration of these systems, the company aims &mhances the overall efficiency and effectivendsthe
strengthen the technical elements of logisticsyethyy company's logistics operations.

supporting its strategic goals of enhanced effiyen The implementation of an alert and notificationteys
reduced costs, and improved service quality. Tinideggic  is designed to address issues such as resourcgot)
approach underscores the importance of leveragidgplications onthe same transport days, or thgrasent
cutting-edge logistics solutions to maintain a cetitive  of incorrect resources. This system immediatelyifiest

edge and drive continuous organizational growth. users of potential errors by generating alerts;esgnted
by an exclamation mark, and changing the colorhef t
6 Conclusion affected fields to red. By clearly and promptlyHilighting

TMS systems are of great importance, and ergonomi€§0rs, the system reduces the likelihood of messaind
plays a crucial role in their functionality. Sigodint €nhances the effectiveness of managing operational
changes are possible thanks to continuous improvemérocesses. This feature contributes to more efficie
and ongoing monitoring of technological innovatiosisch ~ logistics management by ensuring that all resoueses
as the on-the-job sensors that provide valuabletirea —accurately and appropriately allocated, therebyravipg
vehicle status data. It is worth noting that twatte four the overall reliability and performance of the camp's
proposed improvements have already been impleméntedransport operations. In addition to minimizing rpling
practice in the company. errors, the alert system enhances the accuraogstics

Although the TMS system has been effectively wiiz Operations by providing real-time alerts to usersl a
in various organizations for many years, it facesain highlighting potential mistakes or discrepanciestfie
challenges, such as employee resistance to chaoggs, Planning process. For instance, if an inconsisteiscy
associated with implementing system changes, amadgeh detected between the scheduled resources and tta ac
management issues. availability, the system immediately notifies theevant

In response to the identified issues, an initiafieen ~ Personnel. This functionality ensures that errore a
employees has emerged to introduce several k&yomptly addressed, thereby improving the ovenadlity
modifications aimed at improving the functionalignd and reliability of logistics processes. Moreovér Blert
ergonomics of the TMS system. system enhances the flow of information within the

Empirical research conducted after implementing thrganization, —enabling swift decision-making and
proposed modifications revealed that these imprevesn Proactive management of logistics operations. This
significantly enhanced operational efficiency, #msed integrated approach to error management and reel-ti
planning accuracy, reduced order fulfillment tinamd hotifications helps streamline the allocation cdaerces
contributed to cost reductions. and ensures a smooth flow of operations, ultimately

The first implemented feature is the additionaLiomh ~ contributing to the efficiency and effectiveness thé
for automatic replenishment of resources, which h&mpany's logistics management.
significantly improved the flow of information and Two of the proposed enhancements remain under
management processes. This column allows for tl§@nsideration and are subject to a cost-benefiysisefor
automatic entry of resources into orders, redudimg Potential  implementation. ~ These include  the
number of errors associated with manual data ey Synchronization of the “orders” and “availability
saving a considerable amount of time. It automstes resources” tabs and the self-diagnosing vehicléesys
process of resource replenishment, enabling dispetto The synchronization feature would allow for morfosnt
manage their tasks more efficiently. This autonmatiot ~identification of unplanned resources, therebyrofting
only enhances the efficiency of logistics operatibnt also resource utilization and streamlining the planrpngcess.
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This capability would enable a smoother integratadn servicing, minimising downtime, breakdowns and
various logistics elements, improving the flow omreducing repair costs [21].

management of available resources and informatithinv The modified system is now operational in the
the system. Although not yet implemented, this psaphis company in a form that provides better integratiath
seen as a valuable addition that could further medhéhe other tools, reduces the number of errors, positive

operational efficiency of the company. impacts user well-being and work, and allows forreno
IT systems are considered responsible for theiefific efficient management of resources and information.
organization of data processing and informatiorhaerge In future research, we plan to conduct a compagativ

within the system and with other external entif2®. The analysis of TMS systems with a focus on ergonomics.
company's TMS collects real-time data, which isntheAdditionally, we aim to undertake an in-depth
analyzed to provide valuable insights into fleetmodification of the TMS AndSoft system, accomparbgd
performance and operations. Measurability in theSTMa comprehensive qualitative analysis of improvemsémt
plays a crucial role, as planning and operatiospkeats work efficiency.

such as on-time delivery ratios and trailer andsedri
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