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Abstract 
To improve the operation level of the companies tailored to industry 4.0 it is necessary to develop logistics system. In 

order to develop the logistics level, the first step is to measure the growth and evolution of all logistics process. For 

measuring the evolution and growth of the logistics system (LS), the processes and components of the logistics system 

and then the evolution level should be determined, at the end their level of evolution should be measured for each firms. 

The purpose of this paper is to determine the evolution level of the LS in the large industries of Iran. The research method 

is descriptive - applied and Data were gathered in two steps. First utilizing interviews with logistics experts for identifying 

the logistics process and components. Second step was data collection by check list in local visits and direct observation 

in firms. Checklist was completed in group sessions with the help of managers and experts in each firm. Using the mean 

of the logistics components and degree of adoptive (DOA) technique, evolution of LS was measured in industries. Results 

shown that firms with heavy products have little progress in the evolution of logistics compared to other firms and also 

the firms that have automatic production system will growth in logistic evolution better than others especially in intra-

logistics and material handling. The method and result of this paper can be seen as a roadmap for managers and 

organizations and they will plan development and evolution of logistics processes.  
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Introduction 

The logistics in organizations is one of the 

most important competitive advantage (Yadas, 

2020). The major logistics activities include 

transportation, storage, inventory management, 

packaging and other administrative activities. 

The logistics system integrate these activities 

(Van der Laan, etal, 2007). So many 

organizations are looking for the evolution of 

this system (Becker, etal, 2009). With the 

growth of industry generations to the 4.0 and 5.0 

levels it is necessary to develop the logistics 

processes and activities to these levels (Werner-

Lewandowska, 2019). The main features of 

industry 4.0 are the automation and 

virtualization, the logistics system must develop 
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in processes for industry 4.0 alignment (Bag, 

etal, 2020). For this objective, evolution level in 

all the logistics process must be measured and 

analyzed based on their status. According their 

status will take action in their proper 

advancement (Battista, etal, 2012). 

The development and evolution of the system 

has been identified as system maturity 

(Domingues, etal, 2016). A maturity model 

consist techniques of measuring the growth rate 

of a system at different stages of life with 

recommendations for the evolution and 

development of that system (Proença and 

Borbinha (2016). Measurement of the growth 

rate or state of the system may include each of 
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the dimensions, aspects, processes, or sum of 

them. Maturity models are helpful tools to 

assess the actual situation of an organization. 

The maturity model consists of a series of 

growth levels. The lowest level shows the initial 

state of the system or process and the highest 

level, indicating maturity (Willner, etal, 2016). 

Progress on the evolution path between these 

two levels involves a gradual development with 

respect to the capabilities of the organization. 

The maturity model serves as a measure to 

assess the position on the evolution path 

(Matrane, etal, 2015). 

Large companies to develop the logistics 

system should determine the level of logistics 

processes (Vieira, etal, 2017). If the industrial 

organizations fail to determine the status quo of 

their systems, it is impossible to develop and 

implement their strategies for growth and 

development (Carvalho, etal, 2016). There are 

three main issues to measure the maturity of LS. 

First, the components and indicators in the LS 

were able to detect. Second, each of the 

components or indicators may have specific 

effects on the growth and maturation of LS. The 

third issue is the calculation of the evolution 

level. Nevertheless, the research problem is 

divided into three questions: 

1. What are the LS processes, component and 

indicators for determining the LS evolution? 2. 

What are levels for the LS evolution? 3. How 

can measure the evolution level in industries? 

The remainder of the paper proceeds as 

follows. In the next section, literature review 

presented and the research method section 

presents data collection procedures and 

instrument validation procedures. This is 

followed by the data analysis and results section. 

The paper then concludes with the discussion of 

findings and implications for research and 

practices. 

 

Theoretical background 

The theoretical bases of the study include: 1. 

Logistics processes, 2. Logistics evolution, 3. 

Logistics maturity models. 

Logistics Processes 

Appropriate logistics involves proper 

capturing, right product, quality and proper 

quantity, in the right place and time, for the right 

customer and at the right cost (Van der Laan, 

etal, 2007). The logistics process focuses on the 

efficient transfer of material and goods from the 

source of supply and construction to the 

consumption point in an efficient cost, time, 

quantity, and quality to be accepted by 

customers (Glistau, Machado, 2018). Logistics 

in the course of multiple processes involves the 

procurement of materials, transportation, 

displacement, storage, information and 

communications flow, distribution and delivery, 

packaging and etc (Giutsi, etal, 2019). 

Logistics is the integrated flow of materials 

and information in the supply chain. Supply 

chain supply chain comprises, producer, 

distributors and retailers (Shakeri, etal, 2020). If 

an industry expects efficiency and effectiveness, 

it is necessary to complete all the logistics 

processes on the desired level. The evolution or 

maturation of the logistics system can be 

achieved by completing the logistics process) 

Lin, etal, 2019). 

Many parts of the processes and logistics 

components introduced by Reay, et al. (2006), 

they introduced the processes include 

information and communication, materials and 

parts supply, inventory management, storage 

and distribution. Battista, etal, 2012 presented 

the logistic maturity model as a guide for 

continuous development of logistics processes 

in clothing manufacturing industries. In their 

research, they identified the logistics processes 

in the garment industry. Batista and shirarld 

(2013) developed a logistic maturity model 

based on SCOR and divided logistics process as: 

planning, supply, distribution and ultimately 

recycling.  

Logistics processes include storage and 

management, transportation, handling, 

inventory management and control, packaging 

and distribution management (Richards, 

Grinsted, 2013). Oleśków-Szłapka, etal, (2019), 

introduced three logistics processes 1. Materials 
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and products flow 2. Information flow and 

3.Administration flow. Sanae, etal, (2019) 

divided the  logistics processes as planning and 

supply of materials , procurement and 

transportation, storage, data flow, handling , 

packaging and distribution. Yavas, etal (2020) 

In their study by the name logistics services in 

the new industrial environment, identified four 

processes for logistics based on the analyzing 

research from 2005 to 2020. Four process 

include transportation management, 

information management, Inventory 

management, and distribution management. 

Sakai, etal (2020), are introduced the logistics 

processes in four main tasks with a process 

approach. These four tasks are carrying and 

entering, receiving, holding and inventory 

control, distributing and transmitting and also 

Logistics Information System (Home-ortiza, 

etal, 2019). 

Logistics process in supply chain as a system 

approach include five integrated process. These 

process consist Inbound Logistics, Warehouse 

Management, Intra-logistics, Logistics Routing 

and also outbound logistics (Werner-

Lewandowska & Olejnik, 2020). 

 

Logistics Evolution 

The logistics process emphasizes on routine 

and standardization of inputs and outputs, 

particularly through the analysis and 

development of a logical sequence of 

meticulously designed activities (Bag, 2020). 

Traditional model for a logistics is considered a 

forward movement. This focuses on the transfer 

of materials from suppliers to consumers (Jahn, 

etal, 2018). The evolution of logistics can 

improve and develop many of these processes, 

such as to automate and mechanize of processes 

(Speranza, 2018). 

The three industrial revolutions came as a 

result of the introduction of mechanization, 

electricity and IT (Barreto, etal, 2017). Internet 

of Things and Services into the industrial 

environment has triggered the fourth industrial 

revolution with the vision of “everything 

connected with everything else (Galindo, 2016). 

Logistics have been changed proportional on 

each industrial revolution as shown in fig 1. 

 

 
Figure 1. Evolution of Logistics (Galindo, 2016) 
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Recently, the term Logistics 4.0 has emerged 

because of the application of Industry 4.0 

technologies and technological concepts to 

logistics processes (Woschank, etal, 2021). In 

each of the logistics generations, properties have 

emerged. These properties can be as sign of 

logistics generation and the existence of each 

attribute can show the evolution of the logistics 

in each firm (Sane, 2019). Figure 2 shows the 

properties and characteristics of each generation 

of logistics. 

 

 

Table 1. 

The properties and characteristics of each generation of logistics (Galindo, 2016) 
 

Logistics 

processes 

properties / characteristics in Logistics generations 

Logistics 1.0 

 

Logistics 2.0 Logistics 3.0 Logistics 4.0 

Inbound 

Logistics 

Push delivery 

process 

Manual operations 

Pull Delivery 

Process/ 

Vendor Managed 

Inventory 

Autonomous 

Inventory 

Management 

(Computerized) 

Predictive Inbound 

Logistics (Big Data) 

Warehouse 

Management 

Manual operations 

Mechanization 

Automatic 

Warehouse System 

Automatic 

Warehouse 

Network 

Supply Chain 

Warehouse 

Network/Non 

Warehouse 

Expenses 

Intra-logistics Manually Trolley 

Lift Truck 

Manually Train 

Forklift 

Autonomous 

forklift on open 

area 

Autonomous forklift 

on open 

area steered by 

production 

machine 

Logistics 

Routing 

Manually Routing / 

Discharge and 

loading 

 

Centralized 

Vehicle 

Pre-planned and 

Centralized 

Fleet 

Real-time routing 

connected/ 

Autonomous 

Transportation 

Outbound 

Logistics 

Push delivery 

process 

Manual operations 

Order Based 

Delivery 

Management 

Order Based 

Delivery 

Management by 

ICT 

Autonomous 

Delivery 

Management/Predict

ive Delivery 

Management 

Logistics Maturity / Evolution Models 

Maturity Model (MM) is a technique to 

measure several aspects of processes in an 

organization for determining the systems 

evolution levels ((Mittal,etal, 2018). According 

to current literature, there are three main areas 

of applicability in which MMs could be adopted 

such purposes identified are reported: 

Descriptive purpose: assessing the AS-IS 

situation of the organization/process. 

Prescriptive purpose: indicating how to 

approach maturity improvement in order to 

positively affect business value.  Comparative 

purpose: enabling to cross-benchmark. A model 

of this nature would be able to compare similar 

practices across organizations in order to 

benchmark maturity within different industries 

(Spaltini, etal, 2022). 

Related to logistics process there are several 

terms used in the literature referring to MM, for 

instance, readiness assessment model, roadmap, 

framework, and maturity index (Angreani, etal, 

2020). Logistics maturity models have a same 

purpose. That is measurement of the current 

state of process and comparison with complete 

situation (Mittal, etal, 2018). MM has a leveling 

model from the lowest to the highest and is 

usually a set of evolution indicators. It also has 

dimensions to express the scope of the model 
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itself to evolutionary dimensions (Proenca, etal. 

2016).  

Reay et al. (2006) used the first logistic 

maturity model as the logistic maturity pyramid 

in service agencies affiliated to the American 

administration. They showed that the logistic 

maturity model same as other model requires 

three basic factors: 1) to determine the number 

maturity levels that are usually distributed in 

research between three to six stages. 2) Levels 

and Characteristics   at each stage of maturity. 

3) The way they develop and increase maturity 

level of each process into evolution. Ballou 

(2007) identified the logistics and supply chain 

management evolution model by assessing six 

phases: forming, discrete components, 

integration, continuity, value chain and 

networking to achieve evolution. Battista, 

Schirald, (2013) develop a model for 

Development of the Logistics process by the 

name “the logistics maturity stages Model”. In 

order to identify the logistics processes in the 

garment industry, they study the status of each 

process, and they have presented solutions for 

continual improvement based on the process 

strengths and weaknesses. 

Oleśków-Szłapka, etal, (2019) presented the 

model of the logistic phases maturity model 

based on six stages Model of Reay etal. They 

introduced the steps of the logistic maturity with 

the use of gray model and artificial intelligence. 

Sanae, etal, (2019) investigated maturity of auto 

industry supply chain in Morocco. They first 

introduce the supply chain processes and list the 

barriers to growth and implementation of each 

of them, they developed a three - stage growth 

model as the supply chain maturity model. 

Lizarralde etal, (2020), presented the maturity 

model of the operations components by defining 

five steps according to a Likert scale ranging 

from very weak to very well. Ramos, etal. 

(2021) introduced an assessment model for 

organization status in development of industry 

4.0 by determining four stages: lack, existence, 

growth and excellence. And the last the maturity 

model of the 4 industry has presented by Caiado, 

etal. (2021) they have been designed and 

measured operation levels within the supply 

chain process by defining five stages as non - 

existence, conceptual, developed , and optimal, 

for operation levels within the supply chain. 

The logistics 4.0 maturity model has 

introduced by Werner-Lewandowska and 

Kosacka-Olejnik (2019). They have defined six 

stages for logistics development in the maturity 

model and have introduced the measurement 

tool to measure the stages. This model have six 

stage from L0 to L5. Concept of L4.0 maturity 

model is shown in the Fig. 2. 

 

 
Figure 2. Logistics 4.0 maturity model (Werner-Lewandowska and Kosacka-Olejnik, 2019) 
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Methodology 

The method of study is descriptive and 

practical in terms of purpose. The samples 

consists of two groups. The first group was ten 

experts in the logistics and supply chain 

management.  They had expertise in the supply 

chain and were members of board in universities 

and all had enough of the criteria of expertise 

expected. Their comments and ideas are used to 

identify and confirm the logistics processes and 

components and also determination of evolution 

levels in logistics systems and stages level for 

processes. The second group was senior 

executives and operation managers in the supply 

chain of large industries. These managers have 

involved in departments of: materials planning, 

orders management, parts supply, transporting 

materials and parts, storages, inventory control, 

packing and distribution. Their knowledge and 

experiences are used to determine the logistics 

process and components status in their firms.  

Interviews were used for data collection from 

the experts and checklist are used for data 

collection from second samples. Sampling was 

performed purposefully and continued until the 

theoretical saturation of the data. In this study, 

11 semi-structured face-to-face interviews were 

conducted with experts, and after 10 interviews, 

repetition was observed in the received 

information. But to be sure, continued until 

interview 10. Given the time and resources 

available, 15±10 samples are enough to conduct 

the interview (Jaffari, etal, 2021). 

In order to determine the real situation of the 

logistics components, the logistics equipment 

and the logistics operation should be observed 

and to be complete with the experience of the 

managers in specialized meetings. Managers for 

specialized meetings has been selected from all 

logistics processes in the firms. Checklist has 

design based on logistics component in table 3. 

Empirical studies on LS evolution in large 

industries was carried out in the third quarter of 

the 2021. The studied population was big 

industries. Research was conducted on a sample 

of 4 big company in four industry in Iran 

country. Table 2. Show the firms and type of 

industry. We assigned codes for each firms and 

used them in continue.  

 

Table 2.  

Name and type of industry 
Company Name Code Type of Industry 

SAIPA Logistics 

HESCO Logistics 

SP 

HC 

Auto Industry Logistics 

Heavy machinery 

Logistics  

Solico Logistics SL Food industry 

Goldiran Logistics GL Appliance Industry 

  

Data analysis and Finding 

In order to data analyze, four steps have been 

carried out. 

 

Identify the Processes and Their 

Components in the Logistics System 

The results of the research literature were 

provided to the experts and they were reviewed. 

By doing interviews with experts, first the list of 

logistics processes and components were 

provided. They analyzed eight model in 

literature review. Those model are: a)Reay, 

2007, b)Batista and shirarld (2013), c)Richards,  

Grinsted, (2013), d)Galindo, 2016, e)Sanae, 

etal, (2019), f)Yavas, etal (2020), g)Sakai, etal 

(2020), h)Werner-Lewandowska & Olejnik, 

2020).  After analysis based on system 

approach, they agreed in a group meeting with 

the five processes for logistics system: 1) 

Inbound Logistics, 2) Inventory and warehouses 

Management, 3) Intra-logistics (Materials 

handling), 4) Logistics Routing, 5) Outbound 

Logistics. For measuring the selected processes 

need to some components in each process. The 

expert group have identified twelve components 

for logistics processes by surveying the logistics 

activity in big industries and requirements for 

perform the mission of the logistics system. The 

processes and components for logistics system 

shown in Table 3. We assigned codes for each 

component and used them in continue.  
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Table 3.  

Logistics process & components 
Logistics 

Process 
Component Code 

Inbound 

Logistics 

Material and parts 

transportation from suppliers 

IL1 

Loading  IL2 

 MRP IL3 

 Inventory Management IL4 

Warehouse 

Management 

Unloading WM1 

Inventory receiving WM2 

Keeping and holding WM3 

Intra-

logistics 

(Material 

Handling) 

Material handling to 

production line side  

MH1 

Material handling between 

assembly stations 

MH2 

Products and goods handling 

to CBU warehouses 

MH3 

Logistics 

Routing 

Packaging LR1 

Delivery LR2 

Outbound 

Logistics 

Loading and unloading OL1 

Products and goods 

transportation to market 

OL2 

 

Determining the Indicators of Components 

for Checklist Design 

To measure the logistics situation in firms, 

need to checklist. The checklist should contain 

indicators for measurement. Therefore, it is 

necessary to identify the indicators for each 

logistics components. Related to each logistics 

generation. Based on literature review and 

experts interview for the logistics components in 

each generation, indicators are considered in the 

table 4. 

 

Table 4. 

Indicators for Each Logistics Components 
Components Code indicators 

Material and 

parts 

transportation 

from suppliers 

IL1 Kind of delivery system 

(Push, Pull, Computerized, 

VMI, Big data) 

 

Loading  IL2 Manual, Mechanization1, 

Mechanization22, 

Automatic 

MRP IL3 Manual, MRP, MRPII, 

                                                           
2 Mechanization 1= Human- Machine, and   Mechanization 2= 

Machine- Human. 

Components Code indicators 

MRPIII 

Inventory 

management 

IL4 Manual, Computerized, 

VMI, Big data 

Unloading WM1 Unloading system(Manual, 

Mechanization, Automatic) 

Inventory 

receiving 

WM2 Manual, Mechanization, 

Automatic, ASRS 

Keeping and 

holding 

WM3 Manual operations, 

Mechanization, Automatic, 

Automatic network 

Material 

handling to 

production 

line side 

MH1 Manually Trolley, 

Manually Forklift, 

Automatic forklift, 

Autonomous forklift or 

other equipment 

Material 

handling 

between 

production 

stations 

MH2 Manually Trolley, 

Manually Forklift, 

Automatic forklift, 

Autonomous forklift or 

other equipment 

Products and 

goods 

handling to 

CBU 

warehouses 

MH3 Manually Trolley, 

Manually Forklift, 

Automatic forklift, 

Autonomous forklift or 

other equipment 

Packaging   LR1 Manual, Mechanization1, 

Mechanization 2, 

Automatic 

Delivery LR2 Manual, Mechanization1, 

Mechanization2, Automatic 

Loading and 

unloading 

OL1 Manual, Mechanization1, 

Mechanization2, Automatic 

Products 

transportation 

to market 

OL2 Kind of delivery system 

(Push, Pull, DRP, Big data) 

 

Determining the Degree and Stages for 

Evolution Levels 

For determining the evolution levels, the 

results of the literature were provided to the 

experts in summary, they emphasized four level 

for Logistics System Evolution (LSE) (Logistics 

1.0 to 4.0 levels), Experts identified three stages 

for each level (Low, Medium, and High) and 

defined as below: 

Low: This process has problem in performing 

its functions. 

Medium: The process performs its functions, 
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but it does not cover all the logistics purposes. 

High: The process performs its functions, and 

cover the logistics purposes 

Table 5 show the levels, Degree of level 

(DOL), Stages and degree of stages (DOS). 

 

 

Table 5.  

Point for levels and degree for their stages

 

Measurement Technique for the LSE 

According to experts, in order to measure the 

logistics level, three steps have been considered. 

First, determining the existence of each logistics 

components in the firms. Second, determining 

the stages of the specified components. Third, 

measuring the component level and stage 

degree.   

 

First Step: determining the existence of each 

logistics components in the firms   

The state of existence or absence of each 

logistics components investigate by observing 

processes and performing specialized meetings 

with managers of the logistics process in firms.  

 

Second step: determining the stages of the 

specified components 

Component stages determine by L-M-H, in the 

Checklists. 

 

Third step: Measuring the level of LSE 

Logistics System Evolution (LSE) obtained 

by Eq.1 and Components evolution levels (CE) 

calculate by arithmetic mean (Eq.1). For each 

level has determined a value from 1 to 4.  

 

𝐿𝑆𝐸 =
∑ 𝐶𝑆𝑖𝑗 𝑉𝑗

𝑛
𝑖=1

∑ 𝑉𝑗
𝑛
𝑗=1

           Eq.1 

 

𝐶𝑆𝑖𝑗 =  ∑ 𝐷𝑂𝑆𝑖𝑖   ,    𝑗 = 1,2,3,4             Eq.2 

 

𝐿𝑆𝐸 : Logistics System Evolution 

𝐶𝑆: Components Situation 

DOS= Degree of stages (Li or Mi or Hi) 

𝐿𝑖: Low stages for component i 

𝑀𝑖: Medium stages for component i 

𝐻𝑖: High stages for component i 

L=0.33, M=0.66, H=1 

𝑉𝑗: Evolution level Value (𝑉1 = 1, 𝑉2 = 2, 𝑉3 =

3, 𝑉4 = 4) 

n = Number of components 

i = 1, 2 …  .14       ,    j = 1,2,3,4 (Evolution 

levels) 

 

Determining the Level of LSE for Cases 

LS evolution level was measured for the four 

cases in three steps.  

First Step: determining the status of logistics 

component in each firms  

By observing processes and performing 

specialized meetings with managers of the 

logistics process in each firm, the state of 

existence or absence of each logistics 

components and also components stages was 

investigated. Results has shown in tables 6, 7. 

 

 

 

 

 

 

Levels L1 L2 L3 L4 

DOL 0 - 1 1.001 - 2 2.001 - 3 3.001 - 4 

Stages L M H L M H L M H L M H 

DOS 

from 

0 0.33 0.67 0 0.33 0.67 0 0.33 0.67 0 0.33 0.67 

DOS To 0.33 0.66 1 0.33 0.66 1 0.33 0.66 1 0.33 0.66 1 
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Table 6. 

Status of logistics component in each firms 
Firms 

Components 
SAIPA Logistics 

HESCO Logistics 

 

Solico Logistics 

 
Goldiran Logistics 

IL1 VMI Pull Process Pull Process Pull Process 

IL2 Mechanization  2 Mechanization  1 Mechanization 1 Mechanization  1 

IL3 MRPII MRP MRP MRP 

IL4 VMI Computerized Computerized Computerized 

WM1 Mechanization1 Mechanization1 Mechanization1 Manual 

WM2 Automatic Mechanization2 Mechanization2 Mechanization1 

WM3 Automatic Mechanization1 Mechanization1 Mechanization1 

MH1 Automatic forklift Manually Forklift Manually Forklift Manually Forklift 

MH2 Autonomous forklift 

or other equipment 

Manually Forklift Manually Forklift Manually Forklift 

MH3 Automatic forklift Manually Forklift Manually Forklift Manually Forklift 

LR1 Mechanization2 Mechanization1 Mechanization1 Mechanization2 

LR2 Mechanization1 Mechanization1 Mechanization1 Mechanization1 

OL1 Mechanization 2 Mechanization 1 Manual Manual 

OL2 Push Pull Push Push 

 

Second step: determining the stages of the 

specified components 

By complete checklist in specialized meetings 

with managers of the logistics process in each 

firm, the state of existence or absence of each 

logistics components and also components 

stages was investigated. Results has shown for 

SAIPA Logistics (for example) in tables 6. 

 

Table 7. 

Status of component stages for SAIPA Logistics 
Levels L1 L2 L3 L4 

Stages L M H L M H L M H L M H 

IL1        ✓     

IL2       ✓      

IL3        ✓     

IL4        ✓     

WM1     ✓        

WM2       ✓      

WM3       ✓      

MH1        ✓     

MH2          ✓   

MH3         ✓    

LR1        ✓     

LR2        ✓     

OL1      ✓       

OL2 ✓            

As shown in the table 7 for SP Co. the 

components: MH2 is in the L 4.0 level and 

OL1 is in the L1.0 level.  WM1 and OL1 

are in the L 2.0 level. Other component are 

in the L3.0. Its mean logistics system in SP 

is not integrated and have an unbalance 

growth. The average of the logistics 

evolution for the SP is at Level 3. 
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Third step: Measuring the LSE level 

Logistics System Evolution (LSE) and 

Components evolution levels (CE) calculated 

for four cases. We show calculates for SAIPA 

logistics and for another firms we show the 

results only. The logistics evolution level for the 

SAIPA Logistics is calculated as below: 

 

𝐶𝑆𝑖1 =  0.33    ,       𝑖 = 9 

𝐶𝑆𝑖3 = 0.66 + 0.33 + 0.66 + 0.66 + 0.66
+ 0.33 + 0.33 + 0.66 + 1
+ 0.66 = 5.95, 𝑖
= 1,2,3,4,6,7,8,10,11,12 

𝐶𝑆𝑖2 =  0.66 + 0.66 = 1.32          , 𝑖 = 5,13 

𝐶𝑆𝑖1 =  0.33    ,       𝑖 = 14 

 

𝐿𝑆𝐸 

=
0.33(1) + 1.32(2) + 5.95(3) + 0.33(4)

10
= 2.21 

 

The LSE for the SAIPA Logistics is at L3.0 in 

L stage. Fig. 3 show the LSE level for the SP, 

HC, SL and GL. 
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Figure. 3. LS evolution levels for firms 

  

Results 

Three steps are required to measure evolution 

of LS. The first step is to identify components. 

The second step is determining the maturity 

steps, and the third step is measurement and 

comparison (Ramos, etal, 2021). For the first 

step, logistics components has identified. By 

reviewing the literature and researches in the 

logistics, processes and executive components 

were identified for the logistics system and 

analyzed by experts in logistics and supply 

chain and based on the logistics and 

management conditions in Iran, processes and 

executive components were proposed for the 

logistics system. The number of processes 

required for the large Industries in Iran, such as 

the majority of the research done, was 

determined in five processes. By doing 

interviews with experts, components of logistics 

processes were provided. They agreed with the 

14 components as: four components for inbound 

logistics, three component for Warehouse 

Management, three for intra-logistics (materials 

handling), three components for logistics 

routing, two components for outbound logistics.  

In second step, the results of literature review 

showed that most of the logistics maturity 

models are considered 4 and 6 levels for 

maturity. By experts interview 4 levels has 

determined for LSE. In third for measuring the 

LSE by checklist for data collection in current 

situation in firms. Results shown the LSE for all 

firms have not balance growth. LSE level for the 

SP is at L3.0 in L stage, for HC and SL is at L2.0 

in H stage, this level for GL is L2 in M stage. 

 

Conclusions 

According the results, in all firms the 

outbound logistics process, has minimum 

evolution. The reason is that the products 

delivery process in the Iranian industry follows 

the pressure system. The economic embargo and 

reducing the supply of products made 

companies fail to implement the pull system and 

order Based delivery. Large industrial firms 

must consider customer need and their orders in 

supply chain with pull and order base process 

because Retailers are at the bottom of the supply 

chain. Constructive marketers view the retail 

process as an essential part of the overall 
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distribution strategy (Ebrahimi, etal, 2021). The 

low growth level in both inbound and outbound 

logistics processes relates to these two processes 

to external systems. In compared some 

components that are depend on information 

technology, have good situation for to be 

automatic, and this is reason for better situation 

in evolution levels. 

Based on the results, SP have better situation 

in LS evolution and GL have lowest level. 

Achieving the logistics automation in industries 

with higher levels automation in production 

system is simpler than other firms with low 

automation in production and services. By 

analyzing the level of processes and their 

strength and weakness Decision - makers will 

plan development and evolution of processes. 

Therefore, the method and result of this paper 

can be seen as a roadmap for managers and 

organizations. Unbalance growth of logistics 

processes and their components were observed 

in all firms.  It is necessity that managers and 

authorities to focus their efforts for integrated 

development of the components and indicators 

of LS. 

Future research can collect all factors and 

indicators mentioned in the literature, for other 

industries, and try to identify and determine 

appropriate LS components and indicators and 

then measure the maturity status of LS. Given 

that the indicators identified with the impact and 

importance specified should be used in a model 

or system of maturity of LS, it is recommended 

that the approach or measurement system of LS 

maturity design according to the terms of each 

organization. 

 

References 
Angreani, L.S, Annas Vijaya, A.  Wicaksono, H, 

(2020), Systematic Literature Review of Industry 

4.0 Maturity Model for Manufacturing and 

Logistics Sectors, Procedia Manufacturing 52 

(2020) 337–343, Doi: 

10.1016/j.promfg.2020.11.056 

Bag, S., Gupta, S., & Kumar, S. (2021). Industry 4.0 

adoption and 10R advance manufacturing 

capabilities for sustainable development. 

International Journal of Production Economics, 

231, 107844. Doi: 10.1016/j.ijpe.2020.107844 

Bag, S., Yadav, G., Wood, L.C, Dhamija P, Joshi, S. 

(2020). Industry 4.0 and the circular economy: 

Resource melioration in logistics. Resources 

Policy 68, 101776, Doi: 

10.1016/j.resourpol.2020.101776 

Ballou,R.H. (2007) the evolution and future of 

logistics and supply chain management, 

European Business Review, Vol. 19 Issue: 4, 

332-348. doi.org/10.1108/09555340710760152 

Barreto, L., Amaral, A., Pereira, T., (2017). Industry 

4.0 implications in logistics: an overview. 

Procedia Manuf. 13, 1245–1252. 

doi.org/10.1016/j.promfg.2017.09.045 

Battista C, Fumi A, Schiraldi MM,), (2012), The 

Logistics Maturity Model: guidelines for logistic 

processes continuous improvement, Proceedings 

of the XXIII World POMS Conference, 20-23 

April; Chicago (USA. confpapers/025/025-

1329.pdf 

Battista, C, Schirald, M. M. (2013) The Logistic 

Maturity Model: Application to a Fashion 

Company, International Journal of Engineering 

Business Management, 5, 29 

DOI:10.5772/56838 

Becker, J., Knackstedt, R., P¨oppelbuß, J., 2009. 

Developing maturity models for IT management. 

Bus. Inf. Syst. Eng. 1, 213–222. DOI: 

10.1007/s12599-009-0044-5 

Caiado, R.G. Scavarda L.F, Gavi˜ao, L.C, Ivson P, 

Nascimento D.L, Garza-Reyes. J.A., (2021), A 

fuzzy rule-based industry 4.0 maturity model for 

operations and supply chain management, Int. J. 

Production Economics 231, 1-21. DOI: 

10.1016/j.ijpe.2020.107883 

Carvalho, J, Rocha A, Abreu,A,(2016) Maturity 

Models of Healthcare Information Systems and 

Technologies: a Literature Review, n Review of 

Managerial Science 5(2):9 DOI: 

10.1007/s10916-016-0486-5 

Domingues, P. Sampaio, P. Arezes, P, M, (2016), 

Integrated management systems assessment: a 

maturity model proposal, Journal of Cleaner 

Production, 124 (2016) 164-174. 

doi.org/10.1016/j.jclepro.2016.02.103 

Ebrahimi, M, Hassanpour Ghoroghchi, I, Mirabi, V, 

Mohebi, S, (2021), Designing a Marketing 

Pattern for Retailers of Consumer Goods on Fast 

Moving Consumer Goods and its Effect on 

Consumer Behavior, Journal of System 

https://doi.org/10.1016/j.ijpe.2020.107844
https://doi.org/10.1108/09555340710760152
https://doi.org/10.1016/j.promfg.2017.09.045
http://dx.doi.org/10.5772/56838
https://www.researchgate.net/journal/1863-6683_Review_of_Managerial_Science
https://www.researchgate.net/journal/1863-6683_Review_of_Managerial_Science
https://doi.org/10.1007/s10916-016-0486-5
https://doi.org/10.1016/j.jclepro.2016.02.103


Journal of System Management (JSM) 8(2), 2022 Page 86 of 87 

 
 

Determining the Evolution Level of Logistics                         Arsalan Kazemi   

Management, Vol. 7, No. 3, (27), pp. 333-352, 

Doi: 10.30495/JSM.2021.1943025.1547. 

Giusti, R., Manerba, D., Bruno, G., Tadei, R., 

(2019b). Synchro-modal logistics: an overview 

of critical success factors, enabling technologies, 

and open research issues. Transportation 

Research Part E: Logistics and Transportation 

Review 129, 92–110. 10.1016/j.tre.2019.07.009 

Glistau E., Machado N. I. C. (2018). Logistics 4.0 

and the Revalidation of Logistics Concepts and 

Strategies, Available at: 

htILs://www.researchgate.net/publication/ 

327417565_Logistics_40_ 

and_the_revalidation_of_logistics_concepts_and

_strategies, (Accessed 25 February 2019). DOI: 

10.26649/musci.2018.023 

Home-Ortiza, J M., Pourakbari-Kasmaei, M, 

Lehtonen, M, (2019), Optimal location-

allocation of storage devices and renewable-

based DG in distribution systems, Electric Power 

Systems Research 172, 11–21. DOI: 

10.1016/j.epsr.2019.02.013 

Jaafari, A, Daneshfard, K, Mehrara, A, (2021)  

Identifying Indicators and Components of 

Knowledge Capital and Human Resource 

Strategies in the Iranian Higher Education 

System, Journal of System Management, Vol. 7, 

No. 3, (27), pp. 263-281, Doi:  

10.30495/JSM.2021.1934005.1492. 

Jahn, C., Kersten, W. and Ringle, C. M. (2018), 

Logistics 4.0 and sustainable supply chain 

management: innovative solutions for logistics 

and sustainable supply chain management in the 

context of industry 4.0. In: Hamburg 

International Conference of Logistics (HICL), 

doi.org/10.15480/882.1781 

Javanmard, H. (2008). Using Degree of Adaptive 

(DOA) Model for Partner Selection in Supply 

Chain. International Journal of Mechanical, 

Industrial and Aerospace Sciences, 1.0(4). 

htILs://doi.org/10.5281/zenodo.1330827 

Lin, B. Liua, S. Linb, R. Wang, J. Sun, M. Wang, X, 

Liu, C, Wu, J. Xiao, J, (2019), The location-

allocation model for multi-classification-yard 

location problem, Transportation Research Part E 

122, 283–308, doi.org/10.1016/j.tre.2018.12.013 

Lindstrom, V, Winroth, M, (2010), Aligning 

manufacturing strategy and levels of automation: 

A case study, Journal of Engineering Technology 

Management. 27 148–159. 

doi:10.1016/j.jengtecman.2010.06.002. 

Lizarralde D. R., Ganzarain, E. López C. Serrano 

L.I. (2020), An Industry 4.0 maturity model for 

machine tool companies, Technological 

Forecasting & Social Change 159, P. 1-13.  

doi.org/10.1016/j.techfore.2020.120203 

Luthra, S., & Mangla, S. K. (2018). Evaluating 

challenges to Industry 4.0 initiatives for supply 

chain sustainability in emerging economies. 

Process Safety and Environmental Protection, 

117, 168-179. 

doi.org/10.1016/j.psep.2018.04.018 

Matrane, O, Talfa, A, Okar ,Ch ; Talea,M, (2015),’’ 

Towards A New Maturity Model for Information 

System’’, International Journal of Computer 

Science Issues,275-268. 

doi.org/10.1016/j.psep.2015.06.104 

Mittal, Khan M, Romero, Wuest. A (2018), critical 

review of smart manufacturing & Industry 4.0 

maturity models: Implications for small and 

medium-sized enterprises (SMEs). Journal of 

Manufacturing Systems. Vol. 49, October, P. 

194-214 doi.org/10.1016/j.jmsy.2018.10.005.  

Nitsche, B, (2021), Exploring the Potentials of 

Automation in Logistics and Supply Chain 

Management: Paving the Way for Autonomous 

Supply Chains, journal of Logistics, 5(3), 51; 

htILs://doi.org/10.3390/logistics5030051 

Oleśków-Szłapka, J.  Wojciechowski, H., 

Domański, R., (2019), Logistics 4.0 Maturity 

Levels Assessed Based on GDM (Grey Decision 

Model) and Artificial Intelligence in Logistics 

4.0 -Trends and Future Perspective, Procedia 

Manufacturing 39 1734–1742, 

doi.org/10.1016/j.promfg.2020.01.266   

Proença, D, Borbinha, J, (2016), Maturity Models 

for Information Systems - A State of the Art, 

Procedia Computer Science 100, 1042 – 1049. 

doi.org/10.1016/j.procs.2016.09.279 

Ramos, L.F.P. , Louresa E. F. R., Deschamps F., 

(2021),  An Analysis of Maturity Models and 

Current State Assessment of Organizations for 

Industry 4.0 Implementation,  Procedia 

Manufacturing 51, P.1098–1105, DOI: 

10.14488/IJCIEOM2020_FULL_0001_37251 

Reay, J. H., Colaianni, A. J., Harleston, E. F., 

Maletic, A., & Marcus, J. G. (2006). Logistics 

maturity evaluator (Report No. IR509R1). LMI 

Research Institute. Retrieved from 

http://www.dtic.mil/dtic/tr/fulltext/u2/a457193.p

df. 

https://dx.doi.org/10.30495/jsm.2021.1943025.1547
https://econpapers.repec.org/scripts/redir.pf?u=https%3A%2F%2Fdoi.org%2F10.1016%252Fj.tre.2019.07.009;h=repec:eee:transe:v:129:y:2019:i:c:p:92-110
https://www.researchgate.net/publication/
http://dx.doi.org/10.1016/j.epsr.2019.02.013
https://dx.doi.org/10.30495/jsm.2021.1934005.1492
https://doi.org/10.1016/j.tre.2018.12.013
https://doi.org/10.1016/j.techfore.2020.120203
https://doi.org/10.1016/j.psep.2018.04.018
https://doi.org/10.1016/j.psep.2018.04.018
https://www.sciencedirect.com/science/journal/02786125/49/supp/C
https://doi.org/10.1016/j.jmsy.2018.10.005
https://doi.org/10.3390/logistics5030051
https://doi.org/10.1016/j.promfg.2020.01.266
https://doi.org/10.1016/j.procs.2016.09.279
http://dx.doi.org/10.14488/IJCIEOM2020_FULL_0001_37251


Journal of System Management (JSM) 8(2), 2022 Page 87 of 87 

 
 

Determining the Evolution Level of Logistics                         Arsalan Kazemi   

Richards, G.  Grinsted, S, (2013). The Logistics and 

Supply Chain Toolkit: Over 90 Tools for 

Transport, Warehousing and Inventory 

Management, Kogan Page Publishers, USA  

Sakai, T, Beziat, A, Heitz, A, (2020), Location 

factors for logistics facilities: Location choice 

modeling considering activity categories, Journal 

of Transport Geography 85:102710, 

DOI:10.1016/j.jtrangeo.2020.102710 

Sanae, Y., Faycal, F. Ahmed M., (2019), A Supply 

Chain Maturity Model for automotive SMEs: a 

case study,   IFAC, 52-13, P. 2044–2049.  doi: 

10.1016/j.ifacol.2019.11.506 

Shakeri Zadeh Shirazi M.H. Jafarnejad Chaghoushi, 

A, Amoozad Mahdiraji, H, Safari, H, (2020), 

4Coordinating the Two-Echelon Supply Chain of 

Perishable Products with Uncertain Demand: A 

Game-Theoretic Approach, Journal of System 

Management, Vol. 6, No. 4, pp. 103-138. Doi: 

10.30495/JSM.2021.1910315.1368 

Speranza, M.G., 2018. Trends in transportation and 

logistics. Eur. Journal of Operation Research. 

264 (3), 830–836. 

doi.org/10.1016/j.ejor.2016.08.032. 

Spaltini, M, Acerbia,F. Pinzonea,M. Gusmerolia,S. 

Taischa, M. (2022), Defining the road map 

towards industry 4.0: The 6Ps maturity model for 

manufacturing SMEs,  Procedia CIRP 105, 631–

636, Doi: 10.1016/j.procir.2022.02.105 

Van der Laan, Erwin A. and de Brito, Marisa P. and 

Vermaesen, S., Logistics Information and 

Knowledge Management Issues in Humanitarian 

Aid Organizations (April 20, 2007). ERIM 

Report Series Reference No. ERS-2007-026-LIS, 

Available at SSRN: 

https://ssrn.com/abstract=985724 

 Vieiraa,J.G, Ramos Toso V, Ramos da Silvaa, J.E,  

Cabral Ribeiroc P.C, (2017), An AHP-based 

framework for logistics operations in distribution 

centers,  International Journal of Production 

Economics 187, 246–259, DOI: 

10.1016/j.ijpe.2017.03.001 

Werner-Levandoska, K, Kosacka-Olejnik, M, 

(2018), “Lgistics Maturity Model for Service 

Company- Theorical Background Procedia 

Manufacturing 17, P. 791-802. DOI: 

10.1016/j.promfg.2018.10.130 

Werner-Lewandowska, M, Olejnik K, (2019), 

Logistics 4.0 Maturity in Service Industry: 

Empirical Research Results, Procedia 

Manufacturing 38, Pages 1058-1065.  DOI: 

10.1016/j.promfg.2020.01.192 

Werner-Lewandowska, M, Olejnik K, (2020), How 

to improve logistics maturity? – A roadmap 

proposal for the service industry, Procedia 

Manufacturing 51 (2020) 1650–1656, Doi: 

10.1016/j.promfg.2020.10.230 

Willner, O; Gosling,J ; Schönsleben,P, (2016),’’ 

Establishing a maturity model for design 

automation in sales-delivery, processes of ETO 

products’’, Computers in Industry 82 , 57–68 

doi.org/10.1016/j.compind.2016.05.003. 

Woschank M, Dallasega, P. (2021), The Impact of 

Logistics 4.0 on Performance in Manufacturing 

Companies: A Pilot Study, Procedia 

Manufacturing 55, 487–491. Doi: 

10.1016/j.promfg.2021.10.066 

Yadas, G., Luthra, S., Jakhar, S. K., Mangla, S. K., 

& Rai, D. P. (2020). A framework to overcome 

sustainable supply chain challenges through 

solution measures of industry 4.0 and circular 

economy: An automotive case. Journal of 

Cleaner Production, 254, 120112. 

doi.org/10.1016/j.jclepro.2020.120112 

Yavas,V. Ozkan-Ozenb,Y.D (2020), Logistics 

centers in the new industrial era: A proposed 

framework for logistics center4.0, Transportation 

Research Part B. 101864, P 1-18. DOI: 

10.1016/j.tre.2020.101864 

https://www.researchgate.net/journal/Journal-of-Transport-Geography-0966-6923
https://www.researchgate.net/journal/Journal-of-Transport-Geography-0966-6923
http://dx.doi.org/10.1016/j.jtrangeo.2020.102710
https://dx.doi.org/10.30495/jsm.2021.1910315.1368
https://doi.org/10.1016/j.ejor.2016.08.032
https://ssrn.com/abstract=985724
https://dx.doi.org/10.1016/j.promfg.2018.10.130
https://doi.org/10.1016/j.compind.2016.05.003
https://doi.org/10.1016/j.jclepro.2020.120112

