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Logistics plays a major role for companies in the manufacturing industry. Industrial logistics 

practices help companies manage material and information flows more efficiently. 

Manufacturing companies require a large amount of materials, and effective management of 

these materials is critical for improving efficiency and competitive advantage. Materials 

must be in the right place at the right time and their quality and quantity must meet the 

requirements set by production, all without causing additional costs for the company. 

This bachelor's thesis examines logistics practices used in the manufacturing industry, their 

role, requirements for successful implementation and challenges. Logistics practices can 

improve the efficiency of logistics and the supply chain. Three different logistics practices 

that can be applied in various manufacturing companies are further examined. Additionally, 

the thesis explores the concepts of logistics and material logistics and examines the role of 

logistics in industrial companies. Additionally future opportunities in industrial logistics are 

examined. 

The study concludes that proper use of logistics practices can lead to significant 

improvements in logistics efficiency. Successful implementation requires suitable 

conditions within the company. There are also constraints associated with these practices 

that must be considered when a company is seeking suitable solutions. Furthermore, the 

study found that various logistics practices can be used together to further enhance 

operational efficiency.  



TIIVISTELMÄ 

Lappeenrannan–Lahden teknillinen yliopisto LUT 

LUTin insinööritieteiden tiedekunta 

Tuotantotalous 

 

Joni Jäkkilä 

 

Logistiikkakäytänteet valmistavassa teollisuudessa - rooli, periaatteet onnistuneeseen 

käyttöönottoon ja ongelmat 

 

Tuotantotalouden kandidaatintyö 

2024 

38 sivua, 2 kuvaa ja 7 taulukkoa 

Tarkastaja: Tutkijatohtori Müge Tetik 

Avainsanat: valmistava teollisuus, logistiikka, JIT, setitys, logistiikkakeskukset   

 

Logistiikalla on tärkeä rooli valmistavan teollisuuden yritysten toiminnassa. Teolliset 

logistiikkakäytänteet auttavat yrityksiä hallitsemaan materiaali- ja informaatiovirtoja 

tehokkaammin. Valmistavan teollisuuden yritykset vaativat suuren määrän materiaaleja, 

joiden onnistunut hallinta on kriittistä tehokkuuden ja kilpailuedun kehittämisen kannalta. 

Materiaalien tulee olla oikeassa paikassa, oikeaan aikaan. Materiaalien laadun ja määrän 

tulee olla tuotannon vaatimusten mukainen, ja tämän kaiken tulee tapahtua aiheuttamatta 

ylimääräisiä kustannuksia yritykselle. 

Tässä kandidaatintyössä tutkitaan valmistavassa teollisuudessa käytettäviä 

logistiikkakäytänteitä, niiden roolia, vaatimuksia onnistuneeseen käyttöönottoon sekä 

haasteita. Logistiikkakäytänteillä on mahdollista tehostaa logistiikan ja toimitusketjun 

toimintaa. Erityiseen tarkasteluun on otettu kolme erilaista logistiikkakäytännettä, joita 

pystytään hyödyntämään erilaisissa valmistavan teollisuuden yrityksissä. Lisäksi työssä 

perehdytään logistiikan sekä materiaalilogistiikan käsitteisiin ja tutkitaan logistiikan roolia 

teollisuusyrityksissä. Lopuksi tarkastellaan teollisuuden logistiikan tulevaisuuden 

mahdollisuuksia. 

Työssä todetaan, että sopivilla logistiikkakäytänteillä voidaan saavuttaa suuria parannuksia 

logistiikan tehokkuuden suhteen. Onnistunut käyttöönotto edellyttää yritykseltä sopivia 

olosuhteita. Käytänteisiin liittyy myös rajoitteita, jotka on huomioitava, kun yritys etsii sille 

sopivia ratkaisuja. Lisäksi työssä todettiin, että erilaisia logistiikkakäytänteitä voidaan 

käyttää yhdessä tehostamaan toimintaa entisestään. 
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1  Introduction 

Logistics is needed at every step of the manufacturing process from the delivery of raw 

material to distribution of the product and everything in between including warehousing and 

movement within the manufacturing plant. (Ristovska, Kozuharov & Petkovski 2017, pp. 

246–247) The field of logistics has been long studied and various practices have been 

discovered and invented to more efficiently manage the supply chains of companies. 

Industrial logistics specifically concerns the physical activities of movement of materials 

within the supply chain of a manufacturing plant. (Brandimarte & Zotteri 2007) 

Christopher (2011) drives the idea that companies gain competitive advantage with a well-

organized and efficient supply chain and that it is the supply chains that compete not 

companies. Globalization provides new challenges for supply chains and logistics. Due to 

the sheer amount of logistics required to operate a global company on multiple continents, 

optimization of said logistics is of huge benefit. (Christopher 2011, pp. 14-15) In today’s 

hypercompetitive market, logistics management faces newfound challenges. Companies 

need agile supply chains that can adapt to changes in demand and market requirements. 

(Kotzab, Grant, Teller & Halldorsson 2009) 

Recent events such as global pandemics, wars and ever-changing politics have raised 

concerns regarding the resilience of supply chains. Good management of logistics and proper 

use of logistics practices while understanding their constraints greatly benefits companies in 

the mission for more robust supply chains. (Ivanov & Dolgui 2020) 

This study focuses on logistics of manufacturing companies and the industrial logistics 

practices that can be used to efficiently manage the logistics of such companies. Companies 

in the manufacturing industry have unique logistical needs that must be met in order to gain 

competitive advantage and streamline their operations. Industry and research must search 

for innovative approaches and methods to improve material and information flows as the 

current methods are reaching their boundaries of what can be achieved with them. 

(Woschank, Kaiblinger & Miklautsch 2021) 
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1.1  Objectives 

This study aims to analyze some of the most efficient and usable logistics practices in the 

manufacturing industry and define their role, requirements for successful implementation 

and constraints. Industrial logistics practices offer many benefits but at the same time have 

certain restrictions and constraints. Implementation of such practices also requires the right 

environment. Analyzation of these factors is important for companies looking to adopt 

industrial logistics practices.  

Main research question for the study is:  

• How can industrial logistics practices be utilized in the manufacturing industry and 

what constraints do they have? 

 

To answer the main question, the following needs to be studied: 

• What are industrial logistics practices and what benefits are associated with them? 

• How can industrial logistics practices be implemented and what constraints are there? 

• How are logistics and logistics practices thought to evolve? 

1.2  Methods and structure 

This study has been conducted as a literature review into logistics practices and the 

manufacturing industry. Theory is derived from literature about logistics, logistics practices 

and the manufacturing industry. Literature is used to discuss industrial logistics practices in 

the manufacturing industry and their role, principles for implementation and constraints. The 

research will also include future outlook of logistics management in the manufacturing 

industry. 

The thesis consists of the introduction, three chapters discussing the findings and lastly 

conclusions. Introduction lays the foundation for the research. The second chapter defines 

logistics, material logistics, green logistics and the role of logistics in the manufacturing 

industry. The third chapter discusses different logistics practices that are used in the 

manufacturing industry and takes a deeper look into the role, principles for successful 
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implementation and constraints of three potent practices. The fourth chapter looks at the 

future of logistics and how innovations and new requirements are expected to change the 

field. The conclusion chapter goes over the findings of the study.  
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2  Logistics  

Logistics has its roots embedded deep in history. Like many other engineering sciences, 

military applications pushed the development of what is considered the study of logistics 

today. Long before logistics was made scientific, it was related to the movement of troops 

and goods in war. Many wars were won almost merely by superior movement of troops and 

by keeping sufficient inventory of ammunition, weapons, utilities and food. (Brandimarte & 

Zotteri 2007) (Hamzeh, Tommelein, Ballard & Kaminsky 2007) 

Logistics has many definitions depending on who is asked and what viewpoint they have on 

logistics. According to Ristovska et al. (2017) logistics is the process that ensures efficient 

and effective planning, implementation and control of the movement and storage of goods, 

services and information related to the aforementioned. Logistics encompasses the 

management of the flow of raw materials and intermediate products throughout the 

manufacturing process all the way to the delivery of finished goods to the recipient. 

(Ristovska et al. 2017) 

According to Hamzeh et al. (2007) value of proper logistics management is undeniable. 

Logistics can be considered the backbone of supply chain management. In their paper 

Hamzeh et al. (2007) argue the following: “Logistics creates value within the supply chain 

through managing customer service, orders, inventory, transportation, storage, handling, 

packaging, information, forecasting, production planning, purchasing, cross docking, 

repackaging, preassembly, facility location and distribution.” From this statement it is clear 

that proper logistics management is pivotal for a manufacturing company. 

Industrial logistics is defined as follows, “Industrial logistics is concerned with the planning, 

implementation, controlling and continuous optimization of material flows and associated 

information flows. Logistics’ primary role is to align customer requirements with social and 

regulatory pressures.” (Miklautsch & Woschank 2022) According to Brandimarte and 

Zotteri (2007) industrial logistics concerns the physical activities of logistics as opposed to 

business logistics that only covers management issues. 
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Logistics is usually split into two primary categories, inbound and outbound logistics 

(Ristovska et al. 2017). For industrial applications Karrus (2005 pp. 72-73) adds a third 

component, internal logistics, illustrated in figure 1. 

 

Figure 1. Industrial logistics activities, based on Karrus (2005, pp. 72-73) and Ristovska et 

al. (2017) 

 

Inbound logistics includes procurement, handling, storage, and transportation of materials 

while outbound logistics refers to collection and delivery of goods and services (Ristovska 

et al. 2017). Internal logistics is the movement of materials and unfinished goods within the 

manufacturing plant during the process of manufacturing (Karus 2005, pp. 72-73).  

2.1  Material logistics 

Material management is the activity of planning and controlling material flows. It 

encompasses the planning and execution of sourcing, movement, and storage of materials 

from their point of origin to the point of use. It ensures that the right materials are available 

at the right time, place, quantity, quality, and cost. (Arnold, Chapman & Clive 2008) 

Woschank et al. (2021) define materials as “all things that need to be handled to manufacture 

the company's products. These materials can be both tangibles, for example raw materials 

and intangible, such as information and/or knowledge”, thus, material logistics refers to the 

management and movement of said materials. (Woschank et al 2021) Components can be 
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defined as parts that are purchased or fabricated that cannot be broken down into lesser 

materials. For example, sheet metal can be considered a component for a stamping plant. 

(Bozer & McGinnis 1992) 

Material handling is an important activity within warehouses and production facilities. 

Materials must be received, sorted, moved, and stored. Labour and equipment required to 

manage materials in an efficient manner is a significant portion of total costs of logistics. 

Furthermore, if material handling is performed in non-optimal manner, damage to materials 

is a potent risk. (Bowersox, Closs & Cooper 2002, pp. 42) 

2.2  Green logistics 

Companies are increasingly adopting sustainable logistics practices due to rising regulatory 

pressures and growing public demand for environmentally friendly solutions. Green logistics 

aims to reduce the environmental effects of logistical activities. (Miklautsch & Woschank 

2022) Transportation and warehousing of goods accounts for at least 7 % of global 

greenhouse gas emissions (Tinnes, Perez & Kandel 2024). Thus, sustainable logistics can 

provide much needed help in the fight against climate change (McKinnon, Browne, Piecyk 

& Whiteing 2015, pp. 6). 

Reverse logistics is part of the concept of green logistics. While the focus of logistics is 

usually the flow of materials from the point of origin to the point of consumption, reverse 

logistics means the flow of materials from the point of consumption to the point of origin. 

(Rogers & Tibben-Lembke 2001) The products are collected and sorted for resale, repair, 

remanufacturing, recycling, or final disposal (Agrawal, Singh & Murtaza 2015). The reverse 

logistics process is shown in figure 2. 
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Figure 2. Reverse logistics process, based on Rogers and Tibben-Lembke (2001) and 

Agrawal et al. (2015) 

 

Reverse logistics reduces the environmental stress caused by usage of raw materials. The 

aim is that materials can be reused in some capacity and as little as possible is disposed of 

completely. Manufacturers should favor remanufacturing or reuse of some kind over 

disposing of the good completely. (de Brito & Dekker 2003) 

2.3  Role of logistics in the manufacturing industry 

Logistics has a vital role in the manufacturing industry as it supports the whole production 

process all the way from procurement of materials to distribution of products to the final 

user (Karrus 2005, pp. 72). Effective and efficient management of a company’s logistics can 

produce significant competitive advantage. Most understandable way logistics can provide 

competitive advantage is by cutting costs; the more efficiently the logistics functions are run, 

the less the total cost of them. Good logistics management enables manufacturers to optimize 

the flow of materials, streamline operations, reduce costs and enhance customer satisfaction, 

making it a crucial competitive advantage. (Christopher 2011, pp. 4-6) 

Industrial logistics has a focus point on the processes of planning, implementing, controlling, 

and continuously optimizing efficient material flows and the related information flows to 

satisfy customer requirements. The goal of industrial logistics activities should be to deliver 
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the right product or service at the right time in the exact condition and quantity that was 

agreed upon. (Woschank at al. 2021) 

Companies in the manufacturing industry often require a lot of raw materials which in turn 

require good co-ordination between procurement and manufacturing to ensure that the right 

amount of goods is available when needed but unnecessary warehousing costs related to 

overstocking are eliminated. Even when using only a few different raw materials, keeping 

an optimal stock level is very difficult and requires a lot of attention. Furthermore, procuring 

raw materials at the right time can reduce the purchasing cost of the materials drastically. 

(Arnold, Minner & Eidam 2009) 

At a basic level push-based systems like economic order quantity (EOQ) and material 

requirement planning (MRP) are usable practices for material logistics in manufacturing 

companies. Determining how much to produce and how much to order are vital for efficient 

usage of inventory as minimizing both material and finished product inventory is key to 

reduced warehousing costs. (Karrus 2005, pp. 36-37; Taleizadeh, Soleymanfar & Govindan 

2018) 

EOQ formula calculates the optimal order quantity of materials to minimize the costs caused 

by storing the materials. This EOQ model makes four major assumptions. Firstly, demand 

is assumed to be relatively constant and a known factor. Secondly, orders are made in batches 

and not continuously. Thirdly, costs of order and inventory carrying are known and constant 

and fourthly replenishment occurs at once. EOQ does not work for such products that are 

made-to-order. (Arnold et al. 2008, pp. 282-283) MRP on the other hand focuses on the 

needs of the manufacturing process to make sure that enough materials are available when 

needed according to the master production schedule. These are basic ways to calculate order 

quantities for companies according to the need of production. However, there are other 

systems like pull-based just-in-time (JIT) that may offer more benefits in terms of efficiency. 

(Abuhilal, Rabadi & Sousa-Poza 2006) 

At the other end of the manufacturing process is the storage of finished products. Often, it is 

more efficient to manufacture larger amounts of products at a single time rather than 

manufacturing at lower capacity. However, if the demand for the product is uncertain or 

seasonal, planning production to match projected demand is important to reduce 

warehousing costs of the finished product. (Chen & Xu 2001) There are methods that can 
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lower the need for safety stock and costs of storage while maintaining the same service level 

such as using centralized inventory (Pedersen, Zachariassen & Arlbjørn 2012).  
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3  Industrial logistics practices 

Logistics practices are a key component of a company’s supply chain management, 

particularly within the manufacturing industry. Effective logistics systems allow for smooth 

flow of materials and information, which are essential for maintaining production schedules, 

optimizing costs and delivering products on time. (Chritopher 2011, pp. 10-13) 

Manufacturing companies have unique and specific logistical needs and challenges that can 

be solved by implementing multiple different logistics practices. One of the key 

requirements for a manufacturing company is to ensure the availability of raw materials, 

components, and other essential inputs at each stage of the production process, which can be 

achieved with proper logistics management. (Karrus, 2005, pp. 73).  

There are multitude of logistics practices that are being used by manufacturing companies. 

Some of the logistics practices that were found in literature are illustrated in table 1. 

 

Table 1. Logistics practices found in literature 

Practice Explanation Source 

JIT A manufacturing method where materials and products 

are produced or procured only as needed, reducing 

inventory levels. 

Fullerton & McWatters 

(2000) 

3PL Outsourcing a part or all logistics functions to an 

external company to leverage their expertise and 

knowledge. 

Mortensen & Lemoine 

(2008) 

Vendor 

managed 

inventory 

A system where the vendor is responsible for 

monitoring and maintaining inventory levels of 

materials at the customer's site. 

Blatherwick (1998) 

Takt production Production is paced according to takt time, ensuring 

synchronization with customer demand. 

Segerstedt (2017) 

Consolidation 

centers 

Centralized warehouses where materials and products 

are stored before distribution to reduce costs and 

improve efficiency. 

Graungaard Pedersen, 

Zachariassen & Stentoft 

Arlbjørn (2012) 

Material kitting Combining materials into pre-assembled kits to 

streamline and simplify the manufacturing process. 

Bozer & McGinnis (1992) 
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All practices come with their unique set of benefits, flaws, and challenges. A singular 

practice may not suit all companies, and a combination of practices usually yields the best 

results (Tetik, Peltokorpi, Seppänen, Viitanen & Lehtovaara 2019). Good management of 

the company’s logistics offers greater efficiency throughout the supply chain, saving time 

and resources. (Ristovska et al. 2017) In this thesis JIT, material kitting and consolidation 

centers will be further explored and analyzed. Their benefits and problems have been well 

documented across multiple sources. Furthermore, they have been documented to 

complement each other for more effective logistics. (Tetik et al. 2019; Matthews & 

Hendrickson 2003) 

3.1  Just-in-time 

JIT is originally a Japanese-developed manufacturing practice (Fullerton & McWatters 

2000). The philosophy of JIT is to create a product or service with appropriate planning, 

control and monitoring of all information and material flows in all directions.  Everything 

must be done just in time, hence the name. If executed properly the product or service will 

be created without wasting time, materials, extra labor, or energy and according to the wishes 

of the customer in terms of price, quality, and delivery. (Pfohl 2023, pp. 113) The principle 

of JIT is to produce and deliver materials and products exactly when they are needed, to 

minimize delays, excess inventory and waste in time and materials. JIT promotes operational 

efficiency by reducing lead time and enhancing inventory turnover, cycle time, flexibility 

and ensures on time delivery. (Suleiman, Huo & Ye 2021) 

By aligning production closely with customer demand, JIT aims to optimize manufacturing 

efficiency, reduce storage costs and eliminate unnecessary resource usage. The system 

operates on a pull basis, meaning that production is driven by specific customer orders, rather 

than forecasting or producing in advance. JIT also encourages continuous problem-solving, 

reducing bottlenecks and improving communication throughout the supply chain. (Weele 

2014, pp. 244-246)  

As inventory always requires capital, companies universally have started to minimize 

unnecessary inventory. Inventory can be in the form of raw materials, components, work-in-

progress or finished products, nonetheless any form of inventory is capital locked that could 

otherwise be used for other functions. (Christopher 2011, pp.123) One of the main functions 
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of JIT is to reduce inventory to the lowest functional level possible. Excess inventory is seen 

as waste that must be eliminated since it does not create value to the manufacturer or 

customer (Hussein & Zayed 2021). According to JIT philosophy, a company should not 

produce items in anticipation of future demand nor to keep production active all the time. 

Every activity must have a cause and happen at the correct time. (Green, Amenkhienan & 

Johnson 1991) Benefits of JIT are summarized in table 2. 

 

Table 2. Summary of benefits of JIT 

Benefit Source 

JIT minimizes waste by producing only what is needed, thereby 

avoiding excess inventory, overproduction, and unnecessary 

resource usage. 

Pfohl (2023, pp. 113) 

By reducing excess inventory of raw materials, work-in-

progress and finished goods, JIT minimizes costs associated 

with storage and capital tied in inventory. 

Christopher (2011, pp. 123); Green at al. 

(1991) 

JIT reduces lead time, enhances inventory turnover, and 

minimizes cycle time, which leads to better operational 

efficiency. 

Suleiman et al. (2021) 

 

JIT enables companies to produce according to customer 

orders, thereby improving the chances of meeting customer 

expectations in terms of price, quality, and delivery. 

Weele (2014, pp. 244-246) 

 

JIT system ensures that materials and products are ordered, 

produced, and delivered only when needed, minimizing excess, 

and improving efficiency. 

Hussein & Zayed (2021) 

 

Successful implementation of JIT requires several key principles. Strong collaboration with 

reliable and trustworthy suppliers is important to ensure timely delivery of materials and 

components. Suppliers must be able to deliver materials and components with short notice 

to avoid delays in production caused by shortage of materials since safety stock is kept to a 

minimum. (Chopra & Meindl 2016, pp. 215; Danese, Romano & Bortolotti 2012) Another 

key factor is effective communication throughout the supply chain and production. 

Communication does not only involve manufacturers and suppliers but also internal 

communication within the company. Sharing information in real time allows faster reaction 

to potential bottlenecks and minimizes errors caused by information shortages. (Pennekamp 

et al. 2024) 
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JIT requires efficient management and planning of inventory and deliveries. Since JIT 

focuses on minimizing excess inventory, careful planning is critical to ensure that materials 

arrive exactly when needed to mitigate any downtime in production caused by material 

shortages. Inventory planning is required to make sure that the correct number of raw 

materials and components are available at the correct time. Procurement must be done in 

conjunction with production to meet production requirements while keeping unnecessary 

inventory low. (Arnold et al. 2008, pp. 77-80). To achieve the benefits that JIT has to offer 

the whole company, from managers to employees, have to be committed to the process 

(Akintoye 1995).  

It is important to manage JIT efficiently to ensure sufficiency of materials. If raw materials 

or components do not arrive on time, the entire production may stop, causing costs and 

rescheduling. (Markland, Shawnee & Robert 1995, pp. 598) Because of this, choosing a 

supplier for JIT operations involves stricter requirements than usual. Typically, suppliers are 

selected from nearby locations and with long-term contracts. Changing order specifications, 

such as quantities, is made easy, as companies can communicate freely with each other and 

billing and pricing are flexible (Weele 2018, pp. 263-265).  

JIT has a few major drawbacks that need to be managed to efficiently use it. One of the 

biggest risks is uncertainty in the supply chain. Smaller inventories mean smaller safety 

stock which in turn subjects the production to the possibility of material shortage due to 

problems in the supply chain. (Chopra & Meindl 2016, pp. 339-341) JIT is highly dependent 

on reliable supply chains and requires good risk management and mapping. Global 

disruptions such as pandemics, geopolitical issues and natural disasters have highlighted 

problems with JIT philosophy. Manufacturing companies with low safety stock are 

especially fragile when supply of raw materials and components suddenly stops, in the worst 

case forcing a plant to shut down momentarily. The costs of such events may be many times 

greater than what was originally saved by having smaller safety stocks, raising the question 

whether operating on such small inventories is sustainable and smart when these threats 

persist. (Ivanov & Dolgui 2020; Park, Hong & Roh 2013) 

Another big constraint for implementation of JIT is demand uncertainty. JIT struggles with 

sudden demand spikes as inventories are kept to a minimum. If an unpredictable demand 

surge happens a plant might not have enough resources to respond to the demand leading to 

unmet customer expectations and missed income. With good and reliable supplier networks 
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a company might be able to respond to the demand if the product is fast to manufacture and 

the company has extra capacity to also produce just-in-time. (Danese et al. 2011; Suleiman 

et al. 2021) Requirements and constraints of JIT are summarized in table 3. 

 

Table 3. Summary of requirements and constraints of JIT 

Requirement/constraint Source 

Strong collaboration with reliable suppliers is required to 

ensure timely delivery of materials. 

Chopra & Meindl (2016, pp. 215); 

Danese et al. (2012) 

Real-time information sharing throughout the supply chain is 

required to manage bottlenecks and minimize errors. 

Pennekamp et al. (2024) 

Careful planning to ensure timely arrival of materials and 

minimize downtime. 

Arnold et al. (2008, pp. 77-80) 

Company-wide commitment from management to employees. Akintoye (1995) 

Low safety stock increases vulnerability to supply chain 

disruptions. 

Chopra & Meindl (2016); Ivanov & 

Dolgui (2020) 

Sudden demand spikes can lead to resource shortages and 

unmet customer needs. 

Danese et al. (2011); Suleiman et al. 

(2021) 

JIT depends on reliable supply chain and any delays can stop 

production and increase costs. 

Ivanov & Dolgui (2020); Park et al. 

(2013) 

Requires reliable supplier that can quickly respond to realized 

demand. 

Weele (2018, pp. 263-265) 

 

3.2  Material kitting 

Material kitting refers to a manufacturing practice where required components and sub-

assemblies are collected into kit containers. Sub-assemblies are defined as products of two 

or more components or other sub-assemblies. Kits can be thought of as containers that 

contain assortments of parts that are required in assembly operations within a plant. Kits can 

support one or more products or functions. However, a kit typically never has all the 

components or sub-assemblies required for the final product. Kits can support more than one 

part of the assembly process but only partially complete the final assembly or product. 

(Bozer & McGinnis 1992) 
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Opposed to typical continuous supply, often referred to as line-stocking, where each 

component is presented in its own container in large batches on the assembly line (Caputo, 

Pelagagge & Salini 2015), kits include some or rarely all of the materials required for that 

part of the assembly process (Bozer & McGinnis 1992). Material kitting can lead to higher 

quality products as it eliminates the of searching for the correct part. Kitting may even 

increase work ergonomics and muscular stress thus benefiting workers greatly. Arguments 

have been made that if correctly structured, material kits can function as work instructions 

by themselves as they clarify the assembly process. However, this requires that the kits be 

made with precision, and no parts are missing from the kits as it presents a new set of 

problems such as “cannibalization” of kits. (Hanson & Brolin 2013; Caputo et al. 2015) 

Kits can be classified into two distinct categories: stationery and travelling. Stationary kits 

are delivered to the assembly station and remain at the same station until it is depleted while 

the product being assembled moves from station to station independently. Traveling kits, on 

the contrary, move through the manufacturing line with the product holding materials for 

multiple assembly stages and support several stations before it is depleted. (Bozer & 

McGinnis 1992) 

Kitting moves the workload from one part of the process to another as kits need to be 

prepared somewhere before they can be utilized on the manufacturing line. Kitting affects 

person-hour consumption in multiple parts of the manufacturing process in assembly and 

supply. At the assembly station it decreases time wasted for finding parts and moving around 

unnecessarily to reach the correct part. At the supply side, kitting has been recorded to 

consume more person-hours than continuous supply models. (Hanson & Brolin 2013) 

However with kitting, skilled labor, in this case specialized assembly workers, are freed to 

only perform the assembly of products while logistics workers, considered unskilled labor, 

are performing the kitting. Unskilled labor is considered cheaper than skilled labor which 

would lead to smaller cost of wages for a company. (Tetik, Peltokorpi, Seppänen, Leväniemi 

& Holmström 2021) Preparation of kits can also be made more efficient by batching of kits, 

meaning that multiple kits are prepared at the same time with other identical kits (Hanson, 

Medbo & Johansson 2015). 

Kitting has implications regarding required inventory and space for inventory and other 

activities. Kitting drastically reduces the need for storage space at the assembly station as 

materials are stored at a central storage area. However, it means that the central storage area 
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must be larger to accommodate all different materials used for kitting. (Bozer & McGinnis 

1992) Kitting can be used in combination with JIT to reduce the need for inventory. There 

are two options for this, either kits are assembled by the vendor and delivered when needed 

by the production lines or materials are ordered to the central storage according to JIT 

principle and prepared there so completed kits do not need to be stored and excess 

inventories or materials are also reduced. (Tetik et al. 2019; Bozer & McGinnis 1992) Table 

4 shows the summary of benefits attainable with material kitting. 

 

Table 4. Summary of benefits of material kitting 

Benefit Source 

Eliminates the need for searching for parts, reducing errors 

and increasing assembly precision. 

Hanson & Brolin (2013); Caputo et al. 

(2015) 

Materials are stored centrally, reducing space needed at 

assembly stations. 

Bozer & McGinnis (1992) 

Works well with JIT to reduce inventory and improve 

operational efficiency. 

Tetik et al. (2019) 

Reduced labor costs and increased efficiency of skilled labor. Tetik et al. (2021) 

 

Implementation of kitting requires careful planning. To gain benefits from kitting, the 

contents of kits need to be carefully thought out to support the manufacturing process. Also, 

certain parts such as washer and fasteners are usually not included in kits but are stored in 

batches at the manufacturing station. (Bozer & McGinnis 1992) If a plant is moving from 

continuous flow to material kitting it is important to ensure that movement of inventory from 

the assembly line to centralized warehouse does not run into problems with available space 

for inventory (Hua & Johnson 2010). Kitting also derives a lot of benefits from 

implementation of JIT system; hence it is worth considering implementing the two practices 

together (Tetik et al. 2019). With JIT the problems such as increased space for inventory is 

partly solved making implementation smoother and easier. 

Kitting is best suited for lightweight and small sized items as they are easier to handle while 

larger items are better to store in bulk. Arguments have been made that kitting is best suited 

to the electronic industry where lots of small and light parts are being assembled often. 

Kitting is also good for low-volume and high-variety situations as storing lots of different 



22 

 

items at workstations takes up a lot of space and would require higher safety stock. A 

centralized warehouse where kits are prepared eliminates the need for such high safety stock 

and makes handling different parts easier. Productions lines with small variety and high 

capacity do not suit kitting practices. Material handling will cause more costs and be 

inefficient in such applications. In such applications continuous supply is more efficient and 

should be favored over kitting. (Caputo et al. 2015) According to Corakci (2008) kitting is 

thought to have a break-even point where adoption of kitting is beneficial regarding the type 

of components and manufacturing process. After that point implementing kitting causes 

more harm than good. (Corakci 2008) 

Kitting has several critical information requirements that are essential for efficient operation. 

These include kit contents, which specify the materials or components included in each kit, 

batch information to track the origins of materials, kitting and delivery dates to ensure timely 

delivery in alignment with production schedules and location data to ensure kits are delivered 

to the correct production lines or workstations. Proper management and integration of these 

data points streamline the kitting process, reduce errors, and improve overall efficiency in 

manufacturing operations. (Zheng, Tetik, Törmä, Peltokorpi & Seppänen 2020) 

As mentioned, one major challenge for kitting is the increased need for space. Kitting often 

requires dedicated areas for kit assembly and storage, which may not be available in all 

manufacturing facilities. This can lead to congestion and reduced overall workspace 

efficiency. (Bozer & McGinnis 1992; Caputo et al. 2015) Another constraint is the potential 

increase in labor costs, as additional workers may be required to assemble kits, particularly 

in manual kitting processes. If not properly managed, the labor cost associated with kitting 

can offset the efficiency gains achieved in the production line (Hanson & Medbo 2012; 

Caputo et al. 2015). 

Kits must be carefully picked as part shortages can cause problems. When parts are missing 

from some kits, it will cause “cannibalization” of other kits when the needed parts are from 

other kits which leads to complicated problems when trying to determine what parts are 

missing from the kits. Also, defective parts or parts prone to breaking can cause problems. 

Options are to have spare parts in kits, which leads to build up of said part as they are not 

used always or to have them line stocked to ensure availability. (Bozer & McGinnis 1992) 

The requirements and constraints of material kitting are summarized in table 5. 
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Table 5. Summary of requirements and constraints of material kitting 

Requirement/constraint Source 

Kits need to be well planned to support the manufacturing 

process and avoid missing parts. 

Bozer & McGinnis (1992) 

Ensuring sufficient centralized storage to avoid congestion and 

maintain inventory efficiency. 

Hua & Johnson (2010) 

Kitting is best suited for production of small size, light weight, 

and high variability products. 

Caputo et al. (2015) 

Efficient preparation of kit via batching and by using unskilled 

labor. 

Hanson et al. (2015); Tetik et al. (2021) 

Kitting requires a lot of information such as contents, batch 

data, kitting and delivery dates and location data. 

Zheng et al. (2020) 

Requires additional centralized storage and kit preparation 

areas which may lead to constraints with available space. 

Bozer & McGinnis (1992); Caputo et al. 

(2015) 

Missing or defective parts can lead to production delays and 

disruptions. 

Bozer & McGinnis (1992) 

Not effective for high-volume, low-variety production lines 

where line-stocking is more efficient. 

Caputo et al. (2015) 

Missing parts can lead to cannibalization of other kits, causing 

further disruptions. 

Bozer & McGinnis (1992) 

 

3.3  Consolidation centers 

Consolidation centers, also known as logistics centers or distribution hubs, are facilities 

where smaller shipments from different suppliers or production facilities are grouped 

together into larger shipments for distribution to production sites or end users. These centers 

are beneficial for improving the efficiency of supply chains in the manufacturing industry 

by simplifying logistics operations, reducing transportation costs, lowering inventory levels, 

and increasing overall efficiency. Consolidation centers are especially useful for smaller 

companies to cut costs on multiple warehouses. Consolidation centers also provide 

additional services such as assembling, labeling and quality checks, which help make 

production processes more efficient. (Grundey & Rimienė 2007) 

The main role of consolidation centers is to improve transportation and inventory 

management. By centralizing shipments, manufacturers can reduce the number of deliveries 
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to production facilities, which saves money and reduces carbon emissions. (Matthews & 

Hendrickson 2003) Combining shipments also reduces the number of transportation 

activities, making logistics operations more efficient. Additionally, reducing greenhouse gas 

emissions from transportation is an important goal, as environmental sustainability is 

becoming more significant. (Miklautsch & Woschank 2022) 

Consolidation centers also improve the quality of service by ensuring a consistent flow of 

materials to production sites and increasing delivery reliability. These centers act as strategic 

buffers, allowing manufacturers to adjust to changes in demand without keeping large 

amounts of stock on-site. (Pedersen et al. 2012) By providing additional services like 

packaging and labeling, consolidation centers make the movement of materials more 

efficient, which leads to better production outcomes. (Grundey & Rimienė 2007) Benefits 

of consolidation centers are summarized in table 6. 

 

Table 6. Summary of benefits of consolidation centers 

Benefit Source 

Centralizing shipments reduces the number of deliveries, 

lowering costs and emissions. 

Matthews & Hendrickson (2003) 

Ensures consistent flow of materials and increases reliability of 

deliveries. 

Pedersen et al. (2012) 

Additional services like assembling, labeling and quality 

checks increase production efficiency. 

Grundey & Rimienė (2007) 

Acts as a strategic buffer, reducing the need for on-site stock. Pedersen et al. (2012) 

 

For implementation, a few principles must be followed. The first principle is choosing the 

right location. Consolidation centers should be located near major plants or transportation 

hubs, like harbors, airports or trainyards to reduce delivery times and minimize 

transportation costs. The right location ensures that consolidation centers are easily 

accessible and have good connections to distribute goods. In addition to good location 

providing value-added services are beneficial for success of consolidation centers. Services 

such as quality inspections and customized labeling improve operational efficiency by 

delivering pre-prepared materials, which reduces production delays. (Grundey & Rimienė 

2007) 
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Collaboration with supply chain partners is also essential for successful use of consolidation 

centers. Building strong, long-term relationships with suppliers and logistics providers 

ensures smooth operations and allows partners to adapt effectively to changes in demand or 

production needs. (Pedersen et al. 2012) Effective communication is important for 

coordination and digital systems can help improve this communication (Woschank et al. 

2021).  

Establishing consolidation centers comes with challenges. One major challenge is the high 

initial cost. Investing in infrastructure, technology and skilled labor can be expensive, 

making it difficult for smaller manufacturers (Matthews & Hendrickson 2003). However, if 

a company takes up on an existing location and service provider, upfront costs are relatively 

small. Another challenge is the potential increase in transportation costs for some products. 

While consolidation helps reduce warehousing costs, it may also lead to higher 

transportation costs when goods need to be moved over long distances between the 

consolidation center and production sites. (Das & Tyagi 1997) It is important to balance 

these costs to determine if centralization is a cost-effective strategy. 

Centralization also causes heightened delivery times and lead times. A major argument 

against centralization is the need to be closer to customers to keep customer satisfaction 

higher. Managing inventory is another significant challenge. While centralized inventory 

makes the need for safety stock smaller (Zinn, Levy & Bowersox 1989), keeping track and 

managing the sheer mass at one center is difficult and requires precision. (Pedersen et al. 

2012) 

Centralization via consolidation centers also increases risks in the supply chain. Disruptions, 

such as natural disasters, political disputes, wars, or technology failures can affect the entire 

supply chain, leading to delays and production stoppages. To reduce this risk, companies 

need to have good risk management plans. (Treiblmaier 2018) Additionally, reducing 

emissions and integrating sustainable practices are becoming more important goals and 

consolidation centers must include these practices to stay competitive and prepare for the 

future. (Miklautsch & Woschank 2022) Table 7 summarizes the requirements and 

constraints of consolidation centers. 

 

 



26 

 

Table 7. Summary of requirements and constraints of consolidation centers 

Requirement/constraint Source 

Consolidation centers should be near major plants or 

transportation hubs to minimize costs. 

Grundey & Rimienė (2007) 

Building long-term relationships with supply chain partners for 

smooth operations. 

Pedersen et al. (2012) 

Use of digital systems for effective coordination and 

communication with supply chain partners. 

Woschank et al. (2021) 

Initial costs for infrastructure and technology can be high. Matthews & Hendrickson (2003) 

Long distances between consolidation centers and production 

sites may lead to higher transportation costs. 

Das & Tyagi (1997) 

Centralization can increase delivery times, which can impact 

customer satisfaction. 

Pedersen et al. (2012) 

Centralization can increase risks from disruptions like natural 

disasters, political disputes, and technology failures. 

Treiblmaier (2018) 
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4  Future of logistics in the manufacturing industry 

Logistics management is everchanging and its role is getting bigger in today’s globalized 

world. New technologies such as artificial intelligence (AI) and industry 4.0 provide new 

possibilities in logistics. Application of AI, automation and digitalization can cut costs of 

logistics while enhancing efficiency and quality. (Boute & Udenia 2022; Woschank et al. 

2021) 

Another trend, not exclusive to logistics but also other functions, is outsourcing. Many 

companies aim to cut costs by outsourcing activities and have made the decision to hand 

over the control of logistics to other companies that specialize in logistics management. 

Third-party logistics (3PL) and fourth-party logistics (4PL) have been trending among 

companies. (Doratiotto, Vidal Vieirada, Silva & Fávero 2023) 

4.1  Outsourcing of logistics 

Outsourcing of logistics has become an important strategy for companies in the 

manufacturing industry. It allows companies to focus on their main activities while relying 

on specialized service providers to manage logistics operations. (Doratiotto et al. 2023) 3PL 

providers are beneficial as they offer expertise and resources to manage tasks such as 

transportation, warehousing and other logistics activities. Using 3PL services helps 

companies improve logistics performance through better collaboration, financial 

management and flexibility in operations. (Doratiotto et al. 2023; Marchet, Melacini, Perotti, 

Sassi & Tappia 2017) By outsourcing logistics to 3PL providers, companies can benefit from 

increased scalability, cost savings and access to advanced technologies that may be difficult 

to develop internally (Marchet et al. 2017). 

3PL providers can create value in three main ways: volume-oriented, process-oriented, and 

innovation-oriented models. Volume-oriented 3PL providers focus on reducing costs by 

achieving economies of scale. Process-oriented 3PLs work on improving efficiency by 

making processes more streamlined. Innovation-oriented 3PLs provide customized solutions 

and invest in advanced technologies to create more value for their customers. These models 

allow companies to choose the logistics solution that best fits their needs, depending on 
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whether they want to save costs, optimize processes, or have customized solutions. (Marchet 

et al. 2017) 

4PL providers have also become important in logistics outsourcing. Unlike 3PL providers, 

which focus on executing logistics tasks, 4PL providers work as integrators. They manage 

the entire supply chain and coordinate multiple 3PLs and other service providers. (Prockl, 

Pflaum, Kotzab & Lasch 2012; Huang, Tu, Chao & Jin 2019) The role of 4PL providers is 

more strategic, as they are responsible for overseeing all logistics activities and optimizing 

the supply chain by using resources and technologies from different logistics partners. This 

approach leads to better coordination, full visibility, and more efficient supply chain 

performance. (Huang et al. 2019; Schramm, Czaja, Dittrich & Mentschel 2019) 

The role of 4PL providers is especially important when dealing with global supply chains 

that require efficient coordination between many different parties. By using advanced 

information technologies and expertise, 4PLs can provide customized logistics solutions that 

meet the changing needs of the manufacturing industry. (Schramm et al. 2019) In addition, 

incorporating sustainability initiatives, such as reducing carbon emissions in logistics 

operations helps companies meet increasing environmental and regulatory demands. 

(Miklautsch & Woschank 2022; Ceniga & Sukalova 2015) Sustainable logistics practices 

are becoming a priority, driven by economic needs, customer expectations and regulatory 

pressures (Ceniga & Sukalova 2015). 

The use of both 3PL and 4PL services in logistics outsourcing gives manufacturers more 

flexibility, resilience, and cost-effectiveness. By managing logistics activities efficiently, 

3PL and 4PL providers help companies handle the demands of global supply chains, improve 

resilience and increase their competitiveness in constantly changing markets. (Doratiotto et 

al. 2023; Prockl et al. 2012; Marchet et al. 2017)  

4.2  AI, automation, and digitalization 

AI, automation, and digitalization are revolutionizing logistics in the manufacturing 

industry. These technologies improve efficiency, reduce costs, and transform logistics 

processes. The availability of data, improvements in computing power and advancements in 

machine learning allow AI to gain a significant role in logistics. Which enhances decision-
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making processes, reduces human error, and optimizes resource use. (Boute & Udenio 2021; 

Boudella, Sahin & Dallery 2018) 

AI technologies can improve logistics operations by predicting demand, optimizing routes, 

managing inventory and reducing downtime. Predictive analytics, machine learning and use 

of historical data to forecast future demand help reduce the risk of overstocking or running 

out of materials. Real-time analytics powered by AI can monitor transportation routes and 

predict delays which optimizes delivery times and reduces transportation costs. (Boute & 

Udenio 2021) 

Digitalization such as industry 4.0, has introduced concepts like the digital control tower and 

digital twin (DT), which provides real-time visibility of all logistics workflows. Such 

technologies allow logistics planners to respond to disruptions more effectively and faster. 

DT models of physical operations enable real-time analysis and help companies simulate 

different scenarios for better decision-making. This connectivity of assets through the 

internet of things (IoT) ensures that logistics operations are monitored continuously, 

allowing for quick adjustments to changing conditions. (Boute & Udenio 2021) 

Automation has an important role in modern logistics, especially through the implementation 

of robotics and automated systems. These systems are increasingly utilized in warehouses to 

enhance processes such as picking, packing and sorting. For example, hybrid systems 

combining robots and human operators have been developed to optimize kitting in JIT 

mixed-model assembly lines, balancing workload and minimizing cycle times. Automated 

kitting reduces manual labor and increases precision when preparing kits for assembly lines. 

Additionally, autonomous vehicles and drones are being increasingly integrated into 

logistics operations to automate delivery tasks, further enhancing efficiency. (Boudella et al. 

2018) 

Big data analytics is another important aspect of digitalization in logistics. By processing 

large datasets from multiple sources, companies can gain valuable information that helps to 

optimize their supply chain and improve supply chain agility. The adoption of big data 

analytics into logistics enhances the ability to predict market changes, improve operational 

efficiency and develop agile supply chains that can respond quickly to customer demands. 

(Dubey, Gunasekaran, Childe, Blome & Papadopoulos 2019) 
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4.2.1  Digital twin integration with logistics 

The integration of DT into logistics systems improves operational efficiency by creating 

virtual representations of physical assets and processes. A digital twin continuously receives 

real-time data from sensors and other devices which allows logistics companies to monitor 

and optimize supply chain activities. This technology joins the physical and digital worlds, 

providing noticeable improvements in decision-making, predictive capabilities, and 

responsiveness to disruptions. (Espinosa-Jaramillo, Zuta, Koneti, Jayasundar, Zegarra & 

Carvajal-Ordoñez 2024; Le & Fan 2024) 

In logistics, digital twins are applied to enhance inventory management, route optimization 

and fleet management. DTs allow for real-time tracking, enabling companies to monitor the 

status and location of materials, components and finished goods across the supply chain. 

This leads to more efficient inventory control optimizing inventory levels and ensuring 

timely delivery. (Le & Fan 2024) DTs also help with predictive maintenance by tracking 

equipment health which reduces downtime and extends the lifespan of logistics assets. 

(Espinosa-Jaramillo et al. 2024) 

DTs allow logistics companies to simulate and test different supply chain scenarios in a 

digital environment. By using advanced data analytics, DTs improve decision-making which 

leads to better supply chain resilience and lower operational costs. (Bhandal et al. 2022) 

Combining AI with DTs gives enhanced ability to predict disruptions and make decisions in 

real-time improving responsiveness of the supply chain. (Espinosa-Jaramillo et al. 2024) 

However, there are challenges with using digital twins in logistics. The large amount of data 

generated by sensors and devices needs to be processed and managed properly for digital 

twins to work efficiently. The increased digitalization of logistics systems also comes with 

concerns regarding security of data and the risk of cyberattacks. (Le & Fan 2024) 

In the future combining DTs with predictive AI analytics has great potential to further 

optimize logistics operations. As AI algorithms become more advanced, digital twins will 

enable more accurate demand forecasting, better resource monitoring and improved supply 

chain planning capabilities. (Espinosa-Jaramillo et al. 2024) 
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4.2.2  AI and machine learning in logistics 

The integration of AI and machine learning in logistics operations has significantly 

benefitted the management of supply chains by automating processes, improving decision-

making and enhancing the efficiency of logistics systems. AI and machine learning 

algorithms can process large volumes of data to uncover patterns, predict outcomes and 

optimize logistics activities. AI with machine learning can for example forecast demand, 

plan routes, and manage inventory levels optimally. (Woschank et al. 2021; Miklautsch & 

Woschank 2022) 

AI is especially potent in demand forecasting. Machine learning models analyze historical 

data, customer behavior and market trends to predict future demand accurately. This 

capability allows companies to adjust inventory levels, optimize stock replenishment and 

avoid costly stockouts or overstocking. (Le & Fan 2024; Woschank et al. 2021) 

In the area of route optimization, AI algorithms are used to analyze real-time data on traffic 

conditions, weather patterns and delivery schedules to identify the most efficient delivery 

routes. This reduces fuel consumption and minimizes delivery times, enhancing customer 

satisfaction and reducing operational costs. (Zijm & Klumpp 2015; Miklautsch & Woschank 

2022) AI and machine learning will have an increasingly important role in creating smarter 

supply chains that are capable of quickly responding to disruptions and adapting to changes 

(Espinosa-Jaramillo et al. 2024). 
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5  Conclusions 

The aim of this bachelor’s thesis was to explore the role, implementation, and constraints of 

industrial logistics practices in the manufacturing industry and to briefly go over future 

expectations for logistics in the manufacturing industry. The study was conducted as a 

literature review of existing material about logistics, logistics practices and the 

manufacturing industry. The main research question was broken into three sub-questions, 

first of which was: 

“What are industrial logistics practices and what benefits are associated with them?” 

In the literature many industrial logistics practices were found. The study briefly covered 

some of the practices and further explored three of them: JIT, material kitting and 

consolidation centers. These practices were chosen because all of them have documented 

benefits and problems and are widely adopted. Each practice has its own benefits, however, 

all of them offer some kind of benefit in terms of operational efficiency. All practices aim to 

reduce wasted materials, time, and money in their own way. 

Second sub-question was: 

“How can industrial logistics practices be implemented and what constraints are there?” 

For the three chosen practices many requirements and constraints were documented in 

literature. Requirements for implementation of the practices were dependent on the practice, 

but good supplier relationships and careful planning rose as important requirements. Most 

prominent problems included disruptions in supply chains, sudden spikes in demand and 

insufficient materials. 

The third sub-question was: 

“How are logistics and logistics practices thought to evolve?” 
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Literature on the future of logistics was scarcer, and authors had different views on subjects 

as the future is always unclear. Lots of manufacturers are looking to gain competitive 

advantage with more efficient supply chains and are looking to get 3PL and 4PL services to 

better manage their supply chains and logistics functions. New innovations such as AI, 

industry 4.0 with IoT and DTs are the focus for logistics of tomorrow. 

The main research question was: 

“How can industrial logistics practices be utilized in the manufacturing industry and what 

constraints do they have?” 

The analysis revealed that industrial logistics practices offer many benefits and better control 

over the use of a company’s resources. Operational efficiency is the main source of 

competitive advantage for many companies in the manufacturing industry, thus efficient 

logistics offers huge benefits for companies. All practices do not suit all companies, and it 

is important to look at the benefits and constraints of all practices to determine which of 

them should be implemented. All practices in their own way aim to reduce waste in the 

supply chain and subsequently in production. However, choosing the wrong practice may 

cause more harm than good as there are costs associated with the implementation of the 

practices and changes may hurt efficiency, for example choosing material kitting for 

repetitive, high volume, assembly tasks may not be beneficial. Thus, analysis of the practices 

is needed to determine what benefits can be achieved and what constraints apply to the 

practices in the specific scenario. 
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