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Abstract 

This thesis concentrates on implementing an efficient scheduling and planning system 

for a Third-Party Logistics Company as a 3PL has more restrictions and parameters on 

how their work gets carried out on daily basis. The problems associated with the case 

company is that the company has poor scheduling and planning system which is leading 

to decrease in productivity and increase in backlog of work. Due to lag in information 

flow between the stakeholders, planner is unable to predict the different situation. In 

this technological era, it is important to enhance planning and scheduling which directly 

reflects on productivity. On understanding the present problem based on interview with 

the traffic department, questionnaires to the shopfloor employees and observations 

made, authors selected particular framework by referring different journal articles 

which led to find the solution for the problem. 

This report gives the solution for enhanced scheduling system by integration of digital-

ization. Digitalization helps in reaching the updated information faster which is required 

for planning and scheduling process. An efficient scheduling and Planning system al-

ways help in a smooth functioning of any production facility. It keeps the work to be 

done on track and helps the employee in finishing the task for the day in the best possi-

ble way. This thesis is carried out and conclusion is achieved by solving the existing 

problem for the case company. This system may further enhance by incorporating RFID 

system which updates the information faster with more data required for planning and 

scheduling system. 
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1 Introduction 

Logistics plays a very important role in making supply chain more effective and effi-
cient (Ramanathan, 2014). Due to increased demand and globalization, logistic compa-
nies are required to incorporate new practices and technologies to cope up with the 
competition and to make the supply chain system more effective. Therefore, companies 
are keen on identifying areas for improvement and integrating it with new technologies 
for the smooth and efficient flow of materials and information (Woolven, 2001). 
 
This project is carried out in a third-party logistics company where in the present system 
is facing problems with planning and scheduling for the arrival and departure of trucks 
and thereby the company is not getting the exact time of arrival of the tucks which is 
leading to problems in allocating shop floor drivers to unload the truck. The crucial 
aspect of the production process is to have proper scheduling system which feeds the 
information about the overall plan through which all other activities of the shopfloor is 
depended on scheduling (Sabuncuoglu & Bayiz, 2000). The case company is facing the 
problem in scheduling and planning. Due to improper scheduling, there is overlapping 
of tasks to the man force where there will be more forklift drivers to unload the truck 
or in the other chance, there will be shortage of forklift drivers to unload the truck. This 
collusion happens because the forklift drivers will also have another simultaneous task 
to complete. Scheduling and planning are the two important crucial aspect in the pro-
duction process (Shao, et al., 2009) (Gür & Eren, 2018). Uncertainties occur in the pro-
duction process due to unexpected situations (Aytug, et al., 2005). planning without 
considering the actual processing time of the production unit leads to disturbance to the 
successive operation which must be done during the production process (Lian, et al., 
2012).The purpose of this project is to have a planning system where exact arrival time 
of the truck is reported considering all the conditions of being late or being early which 
helps in scheduling the right amount of man force for unloading the trucks and to do 
another tasks simultaneously. 
 
A Third party Logistic (3PL or TPL), is the way an organization uses third party busi-
ness to outsource their different requirements. This helps in reducing the risk and work-
ing capital for the logistics company. It utilizes several different small businesses 
around them to fulfill their needs and demands. A TPL can scale their production ac-
cording to customer demands based on the market condition and customize it according 
to the customer needs.  
 
Logistics primarily focuses on efficient planning and control of material and infor-
mation flow (Jabeur, 2017). This is furthermore important in a TPL, as it is dependent 
on other businesses for being effective and efficient in the market. Hence, to have con-
trol over the flow of information and resources helps in achieving a more effective and 
efficient supply chain.  
The rapid growth of industrialization has been forcing industries to adapt to various 
strategies and techniques to make their supply chain more efficient, because of this 
increasing competition, supply chain strategies have been continuously accessed and 
modified thereby identifying the best possible way of doing (Woolven, 2001). One such 
aspect that industries focus now is to make the logistics more efficient and effective 
thereby adapting to the concept of smart logistics. Smart logistics is a crucial approach 
that enables better and easy handling of both goods and information data. Through the 
incorporation of such smart logistics system, the easiness of handling uncertainties and 
unpredictability improves. 
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1.1 Problem formulation 

To investigate the problem, third party logistics company is selected in the which the 

case company presently does not have a system to let the shop floor know the time of 

arrival of different trucks that is coming into the company for the particular day. The 

company opts for spontaneous planning in the unloading and loading of trucks depend-

ing on the time each truck arrives at the company premises. This has led to many con-

fusions and backlogs within the company as arrival time of trucks varies from day to 

day. With the implementation of the new system, it helps the organization plan and 

schedule their day-to-day activities and allocate resources according to the particular 

day requirements. This project is limited to companies which are facing problems in 

scheduling and planning for the workforce and allotment of each task. Therefore, it is 

beneficial to investigate on third party logistics to improve efficiency and productivity. 

 A TPL system which outsources many of their requirements to other companies, infor-

mation technology can play an important role in keeping everything in check and en-

suring a smooth flow. Scheduling and planning the usage of various resources becomes 

more difficult within a TPL as a lot of the resources that are used are not owned by the 

organization. Hence, it is very important to have a system which monitors these re-

sources so that there is a definite plan of action and all resources within the organization 

are utilized to its maximum potential. (Lian, et al., 2012) argues that the planning should 

be performed by considering all the operations which must be completed, resources 

available for the different operations and the job requirements. (Wong, et al., 2006) and 

(Gür & Eren, 2018) states that scheduling and planning should enable to allocate the 

resources for all the operations. Case company is facing problems in utilization of the 

resources by improper scheduling and planning. Organizations reaches the desired goal 

by allocating all the resources in the production system (Gür & Eren, 2018).  

1.2 Purpose and research questions 

The purpose of the project is to improve planning and scheduling system in third party 

logistics by integration of digitalization. It creates a visual aid system in a TPL to im-

prove the planning and scheduling of different tasks that needs to be assigned to the 

employees so that there is increased productivity from the workers, at the same time 

effective utilization of human resources to complete the tasks for the day. The project 

purpose to ensure a smooth flow of production in the shop floor and to eliminate un-

necessary wastage of time and resources.  

 

Research Questions 

1: How is digitalization implemented to have efficient scheduling and planning sys-

tem which helps in proper utilization of resources? 

The objective of this research question is to understand the process of digitalization 

implemented to have new scheduling and planning. 
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2: What are the effects of having integrated efficient scheduling and planning system 

with digitalization? 

This research question narrows down on the effects of integrating new planning system 

with digitalization. 

1.3 Scope 

To have a visual aid system which helps the organization monitor the location of their 

inbound trucks and estimated time of arrival to effectively plan the day and utilize their 

resources effectively and efficiently.  

1.3.1 Delimitations 

The project is limited to integration of digitalization to planning and scheduling system 

in third party logistics. 
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2 Theoretical background 

2.1 Scheduling and planning 

 

Effective scheduling and planning are one of the biggest problems faced by current 

operational firms (Claassen, et al., 2016).Two important sub-sets of manufacturing pro-

cess are planning and scheduling (Shao, et al., 2009). The sequence of operations which 

must be performed either manually or automatically is defined as scheduling in the pro-

duction system (Gür & Eren, 2018). Both scheduling and planning is conducted paral-

lelly in the production process (Wong, et al., 2006). Scheduling and planning should be 

done on the bases of goals and existing constraints, which should balance the system 

and make sure that all the tasks are allotted with the existing resource (Gür & Eren, 

2018) (Wong, et al., 2006). This balanced allocation of resources enables the organiza-

tion to reach the desired goals (Gür & Eren, 2018). Planning and scheduling are the 

most critical terms in the production system (Gür & Eren, 2018). There will be huge 

interruptions during the production process due to unexpected range of uncertainties 

(Aytug, et al., 2005).  Planning refers to the resources needed to complete the given 

task with the detailed information, whereas scheduling is an art of allocating the oper-

ations with the available resources which optimizes the pre-defined goals (Gür & Eren, 

2018). Planning and scheduling are managed separately, which has sequence of process 

where scheduling is conducted after the generation of the process plan for each opera-

tion (Lian, et al., 2012). Work can be delayed when processing time is higher than the 

planned time and when there is an inadequate number of resources (Wong, et al., 2006) 

(Gür & Eren, 2018). In the above cases, we need to have detailed scheduling which has 

continuous controlling so that the efficiency of the work is increased (Gür & Eren, 

2018). Planner has to predict the uncertainties during the process of planning and cut-

down the problems (Aytug, et al., 2005). 

According to (Lian, et al., 2012), the following problems can be raised in planning and 

scheduling the operations in production system: 

1. When we schedule certain operations with pre-determined plans, the flexibility 

of the production system will be restricted to acquire the dynamic changes 

(Lian, et al., 2012). 

2. When planning is performed without deliberation of actual processing time 

may result in usage of the time which is allotted to the successive operation 

which ends up in unbalancing of the resources (Lian, et al., 2012). 

3. Probability of occurring the problems are high when there is improper co-ordi-

nation between the objectives of planning and scheduling (Lian, et al., 2012). 

To work with the problems associated with scheduling and planning, collaboration of 

scheduling and planning is the most necessary parameter (Baykasoglu & Özbakır, 

2009). (Baykasoglu & Özbakır, 2009) has described the different approach to solve the 

problems emerging during the period of planning and scheduling which is listed below. 

1. Nonlinear process planning (NLPP): NLLP deals with static condition of the shop 

floor where it contains all the different possibilities for each operation in the plan-

ning process. All the different alternatives will be rated and managed in a data base, 

one best suitable plan will be selected and executed during the scheduling process 

(Baykasoglu & Özbakır, 2009). 
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2. Closed loop process planning (CLPP): CLPP deals with the real time information 

where process plan is generated with the instant feedback mechanism from the pro-

duction system. This helps in allocating the task for available resources. By getting 

instant feedback from the production system, one can plan and allot the successive 

task for the available resource (Baykasoglu & Özbakır, 2009). 

3. Distributed process planning (DiPP): DiPP operates in two phases where planning 

and scheduling is done at the same time. In phase one, pre-planning is performed 

where it examines the interrelationships and features of different operations. In the 

second phase, available resources and capability of the operations are matched with 

the required job operations. Based on the integrated information available during 

both the phases, final process plan is produced (Baykasoglu & Özbakır, 2009).  

 

The new suitable schedule is formulated when there is a disturbance in the present 

schedule is termed as rescheduling or reactive scheduling (Aytug, et al., 2005). The 

information obtained after planning and scheduling including all the parameters is used 

for production system (Shao, et al., 2009). The general scheduling requires collective 

information of “production facility data” which contains information about capacity, 

availability, and connectivity, “detailed production recipes” which contains processing 

time, requirements, processing rates and “production target” (Maravelias & Sung, 

2009). 

According to (Sabuncuoglu & Bayiz, 2000), there are two important key elements 

which is to be considered during the process of scheduling: one is schedule generation 

and second is the schedule revision, in the other words, it can be coined as monitoring 

the process and upgrading the schedule according to the requirements and the parame-

ters which emerges. The first element of scheduling is to generate the schedule which 

is done based in the predictive mechanism which gives the descriptive plan about the 

start time and end time of all the operations that must be carried out in the production 

process, the second element of scheduling is to revise the plan by monitoring  and keep 

up the plan which solves the problem of unexpected events such as breakdowns, order 

cancellation and all the other events which disturbs the production process 

(Sabuncuoglu & Bayiz, 2000). There are two main approach to deal with scheduling 

the process: one is off-line scheduling approach where scheduling is done once for all 

the available jobs and second is on-line scheduling approach where the decision to up-

date the existing scheduling system is done at the required time. Off-line approach gives 

the solution for large space which leads to greater quality in the process of scheduling 

and on-line approach is easily generated based on predicting the unexpected situations, 

but it has less quality of scheduling system because it can only be used for the particular 

situation effectively (Sabuncuoglu & Bayiz, 2000).  

 

During the process of reactive scheduling, (Sabuncuoglu & Bayiz, 2000) has considered 

different attributes which must be taken into account. Author (Sabuncuoglu & Bayiz, 

2000) considers when attribute, i.e., when should the process of rescheduling must be 

done? The process of rescheduling is forced to be done when the unexpected events 

which interrupts the present production status, and the periodic policy forces to resched-

ule the process at time of each beginning period, and the performance-based policy 

forces to reschedule the process when there is deviation in the performance of the sys-

tem (Sabuncuoglu & Bayiz, 2000). In how attributes, i.e., how should the process of 

rescheduling must be done? In this process, the information about the corrective action 

is provided and there are two types of correction: one is full new scheduling and other 

is partial scheduling, full new scheduling refers to the situation where all the operations 
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are triggered to reschedule on the basis of current status, and partial scheduling refers 

to the situation where only one or few parts of the schedule is updated (Sabuncuoglu & 

Bayiz, 2000). 

2.2 Productivity 

Productivity is the most important criteria in the production system (Bjorkman, 

1992).Efficiency in production system is termed as productivity (Syverson, 2011). 

Productivity is a measure to evaluate the performance of the total company to seek the 

difference in improvements from one day to another (Bjorkman, 1992) (Syverson, 

2011). Productivity cannot be categorised under one universal concept; it is defined 

differently under different situations verbally or mathematically (Bjorkman, 1992). Re-

searchers are focusing on productivity improvement from longer time of period (Copper 

& Edgett, 2008). In today’s world, most of the production firms focus on improving the 

productivity (Winkel, et al., 1999). 

 

verbally defined sentences play as a critical objective for the organization 

(Bjorkman, 1992, p. 204).  

“Productivity is the mentality of progress of the constant improvement of 

that which exists”. 

“Productivity is the certainty of being able to do better today than yester-

day, and less than tomorrow”. 

“productivity is the will to improve on the present situation, no matter how 

good it may seem, no matter how good it may really be”. 

“Productivity is the constant adoption of economic and social life to chang-

ing condition”. 

“Productivity is the continual efforts to apply new techniques and new 

methods”. 

“Productivity is faith in human progress”. 

 

The above-mentioned definitions are based on the “attitude of mind” which are de-

scribed by (Bjorkman, 1992). These definitions ensure the continuous improvement and 

faith of the organization which also increases the performance of the individuals of the 

company. Mathematical definitions are needed to measure productivity which is related 

to verbal definitions. Mathematical definitions which are described by (Bjorkman, 

1992, p. 205) are shown below. 

 

 

“Productivity = Kg ready-made products / kg raw materials”. 

 

“Productivity = Number of ready-made products / Number of operators”. 

 

“Productivity = Number of ready-made products / Number of man-hours”. 
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“productivity = investment cost / Production value”. 

 

There is no one common definition for productivity measurement in the production 

system, Best definition should be chosen according to the situation and analyse the re-

sults and compare them for different strategies.  These parameters will help in evaluat-

ing and developing the activities (Bjorkman, 1992). Total factor productivity (TFP) is 

defined “as the ration of output rate to input rate”. TFP indicates the ability to generate 

huge income which will be a competitive advantage in both domestic and international 

sector (Skevas, et al., 2018) 

 

2.3 Digitalization 

In the modern world of industrialization, digitalization is one of the priority transfor-

mations to enhance everyday life and business (Hangberg, et al., 2016). Digitalization 

process for any organization is the strong assumption to increase overall growth and 

computational advantage which ensures survival and growth (Kotarba, 2017).  

Digitalization is used in various range of applications such as data science for optimis-

ing the manufacturing process. In today’s world, most of the production firms focus on 

improving the productivity and in logistics to monitor the production control (Joppen, 

et al., 2019).  Consumption of resources has been rapidly increasing due to increase in 

population over last decade which led industrialization (Haag, et al., 2018). So, effi-

ciency of the resources is playing critical role in production system (Haag, et al., 2018). 

Digitalization provides broader network and high degree of interphases (Fruth & 

Teuteberg, 2017).   Accruing the data and interpretation are the key factors for digital-

ization (Haag, et al., 2018). Digitalization provides monitoring with various stages of 

operations (Haag, et al., 2018).  

 

According to (Haag, et al., 2018) there are six different stages in digitalization based on 

the information available about the resources. 

 

 Stage 1. when there is no data or irregular form of data is available through 

prior recordings of the resources (Haag, et al., 2018). 

 

 Stage 2. Structural or regular form of data is recorded by relevant values 

with proper reference on company level which is driven manually from existing data 

(Haag, et al., 2018). IT structure of the company should be accomplishing with the data 

available (Haag, et al., 2018). 

 

 Stage 3. Fine tuning of data should be recorded by real working time form 

the company (Haag, et al., 2018). Data collected by previous experience and real time 
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data should be integrated with this level of digitalization which increases the quality if 

the data (Haag, et al., 2018).  

 

 Stage 4. After integrating the previous data and real-time data, analysing 

the acquired data plays a prominent role in getting new insights and results in under-

standing the relationship between resources and production (Haag, et al., 2018).  

 

 Stage 5. After accruing continuously refined data, IT system will be able 

to develop anticipation for the future events which increases the efficiency of the re-

sources (Haag, et al., 2018). This information is explained to the employees and thus 

plan is implemented in act (Haag, et al., 2018). 

 

 Stage 6. This stage is completely autonomous where all the networks are 

connected digitally which has huge range of opportunities for the development, but this 

stage cannot be implemented with present technology (Haag, et al., 2018). 

 

Companies which are investing in digital services will investigate the benefits aspects 

of business (Kotarba, 2017). Digital agenda will be expecting high standards and secu-

rity of online interfaces, educating all the stakeholders about digital literacy and invest-

ments in innovation (Kotarba, 2017). The use of digitalization motivates the organiza-

tion to decide on complex changes which alters not only the economic situation of the 

company, but also involves in altering the principles and functions of the company 

(Korchagina, et al., 2020). when referring to the digital transformation to the business, 

it is a broader phenomenon in which the process of digitalization is not only involved 

with single firm, but also involves in the change in relationship between suppliers, cus-

tomers, and contractors (Korchagina, et al., 2020).  

Transformation in an organization involves the change in strategy, fundamental level, 

business proceedings and the service provided by the company. (Korchagina, et al., 

2020) states that the transformation in the organization is the sustainable change which 

increases the effectiveness of the present situation resulting in generation of new prop-

osition and development of new interaction between the customers and the organiza-

tion. Digitalization is referred to the process of collection, storage, processing, provi-

sion and use of information. Digitalization and the development process have their im-

portance impact in the field of business which creates flexibility, adaptivity. modular 

and distributive function which allows organization to have modern situation of self-

adjusting and self-organised system (Moeuf, et al., 2020). (Korchagina, et al., 

2020)predicts that, in the span of next 5-10 years, organizations will start to implement 

artificial intelligence which solves the modern problems by itself by anticipating the 

future events, risk situations, and operational interactions with customers. 
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3 Method and implementation 

3.1 Research process 

Research was carried out to increase productivity by developing visual aid scheduling 

and planning system in third party logistics between February 2020 to October 2020, 

where the initial discussion was conducted in last week of January 2020 with the super-

visor in the case company, which motivated authors to start-up with the research. Re-

search process is systematically done with reference to (Williamson, 2002). 

 

 

Figure 1. Research design process (Williamson, 2002). 

Figure 1 shows the schematic representation of the design for research process. Re-

search begins with the selection of topic by identifying the current problem in the case 

company; it is followed with the collection of literature review and theoretical back-

ground. Research question is formulated by considering our present problem and it was 

reformulated by considering the gap between the theoretical background and the prob-

lem during the design research plan. Data collection was made through various sources 
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like interviews to know the perspectives of different stack holders and observations are 

made to have author’s view on the present situation, Questioners were conducted to 

have a data on particular process which helps the author to have completed knowledge 

about the findings. Analyses is made by interpreting the theoretical background to the 

findings and the facts which has been found through different sources and finally solu-

tion is provided to the problem. 

3.2 Research strategy 

Case study has been chosen as a research strategy. “A case study is an 

empirical enquiry that investigates a contemporary phenomenon within its 

real-life context, especially when the boundaries between phenomenon and 

context are not clearly evident (Williamson, 2002, p. 111)”. 

Case study helps in developing the theory, testing the theory, and description of phe-

nomena (Williamson, 2002). Evidence is provided for generating the hypothesis and 

helps in expanding the knowledge where the existing data is limited (Williamson, 

2002). Interviews, questionnaires, documents, observations, and text analysis is used to 

collect data (Williamson, 2002).  

Research was conducted in a third-party logistics which is in Jönköping. To increase 

productivity by proper scheduling and planning system, authors had clear view of prob-

lem description after having an initial interview with supervisor in the case company. 

To have view about the existing knowledge, literature review was done by referring 

peer reviewed authors, and to collect the data about the project, interviews, observa-

tions, and questionnaires were conducted for different stake holders. Analysis of the 

project was done based on the gap between existing knowledge and findings. 

3.3 Research approach 

Experimental way of approaching towards the research is terms as qualitative research, 

in other words, it is the systematic way of approaching towards analysis by finding the 

solutions to the problems by investigating the case and collecting the scientific evidence 

and gathering the information which is beyond today’s knowledge (Barney G, 2008). 

Outcome of qualitative research is to provide complex and denser information about 

the research. The information gathered with qualitative approach mainly focus on view 

of humans which reflects opinions of different individuals, behaviour, relationship be-

tween the humans and the emotions of the individuals (Barney G, 2008). The research-

ers who are investigating through qualitative approach are always questioned that the 

information is obtained from the individuals which resembles the rare consideration of 

the entire population, but it reflects the importance of unstructured data (Barney G, 

2008). Strongest way of investigating the research is done by qualitative research and 

interruptions in qualitative research ideas (Barney G, 2008).  

In quantitative research, the process of computing the information is used for the inves-

tigation. Majority part of quantitative research is investigated by analytical way of 
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approach which helps in analysing various theories which are already known, and mi-

nority part of quantitative research is investigated by analysing practical knowledge. In 

quantitative research, the researchers work on the hypothesis which is generated virtu-

ally and connected directly to the real time work. Human behaviour, emotions and re-

lationships will be criticized during quantitative way of approach, in other words, real-

ity is partially ruled out during the generation of theory which satisfies larger portion 

of science and smaller portion of business. Techniques of qualitative data will directly 

oppose the techniques of quantitative data, but the result will be the good due to con-

sideration of whole data (Barney G, 2008). 

It is difficult to combine qualitative and quantitative data which are completely two 

different approach (Jana & Brett, 1993). but (Ford, 1987) states that, investigators have 

to choose either quantitative or qualitative research approach or both qualitative and 

quantitative approach by considering all the parameters which is required for the prob-

lem description. All the necessary and important parameters which are required for 

complete understanding the research can be gathered by integration of quantitative and 

qualitative approach (Ford, 1987). (Constance, 1991) also argues strongly on collabo-

rating both qualitative and quantitative approach techniques but he also strong state-

ment that, extra care should be taken while integrating qualitative and quantitative ap-

proach as they both have different method and purpose of approaching towards the re-

search.  

Our case study is based on combination of both qualitative and quantitative data where 

all the parameters are taken into consideration which helps in finding the solution for 

the problem. 

3.4 Data collection  

Data collection was done by choosing different techniques such as literature review, 

interviews, observations, and questionnaires. literature review was done by referring 

different peer reviewed articles, interviews and questionnaires were conducted to dif-

ferent stake holders and observations were made in the case company to have author’s 

point of view in the project. 

3.4.1 Literature review 

 In the beginning stages as much information regarding the problem is gathered from 

scientific papers and case studies to improve our knowledge on the problem at hand.  

Design for literature review was chosen from (Williamson, 2002) as shown in figure 2. 

Initially, preferred key words are selected and searched accordingly in the appropriate 

database such as primo search engine, science direct, Scopus, Google scholar. Then 

pre-selected keywords were planning, scheduling, production, logistics and digitaliza-

tion. After finding a list of articles in the database for the keywords, appropriate articles 

are selected which are relevant to our topic by skimming through the abstract of the 

article. After selecting the article, the exact information required for the study is se-

lected and summarised in the report. The exact articles for keyword Scheduling and 
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planning are 342951, for productivity it is 5277542, for digitalization it is 193395 in 

primo search engine. Then to breakdown these huge numbers, several filters were in-

cluded such as open access only, English language only, peer reviewed journals only, 

Full text only and also logic gates such as AND OR is used which helped in reducing 

the number of hits for the particular keywords. For scheduling AND planning AND 

production, it was 13311, For scheduling OR planning OR production, it was 13290, 

for digitalization, it was 41171, for production AND logistics AND scheduling, it was 

5947, for production OR logistics OR scheduling, its 5970. The articles which were 

popped at the top were selected for skimming the abstract of the articles and articles 

were selected which were relevant for the topic. 

 

Table 1: Number of articles 

Key words Number of hits 

Scheduling and planning and production 13311 

Scheduling or planning or production 13290 

Digitalization 41171 

production and logistics and scheduling 5974 

production or logistics or scheduling 5970 

 

 

Figure 2. Design for literature review (Williamson, 2002). 
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3.4.2 Interviews 

 The semi-structured interviews are done with supervisor, employees and truck driver 
which add to the quantitative data. One of author was working as a part time employee 
in the case company and it was easy to formulate the questions for the interview as the 
authors know the employees personally and have the information about the present 
problem familiarly. Firstly, Interview was conducted with supervisor after the proposal 
of the thesis which gave in depth idea about problem occurring in the present system 
and then Interview was conducted with traffic department employees and they were 
very close with the authors and gave honest and useful information for the findings. All 
the interviews were conducted at the beginning of the day where all the interviewees 
were able to give stressless interviews. 

  It helps in giving a clear picture on the shop floor functions and helps in coming up 
with desired solutions. It provides us with all information regarding the problem from 
an employee’s point of view (Williamson, 2002). Semi-structured interviews are con-
ducted by focusing on the focus groups and specific questions are asked based on the 
problem statement and interview is extended by adding additional questions to clarify 
the doubts which will be popped up during the interview.  

Table 2 List of interviews 

Role of interviewee Duration 

Floor supervisor 60 minutes 

4 Shoop floor employees 30 minutes per person 

2 people from Traffic department 60 minutes per person 

Truck driver 20 minutes 

 

3.4.3 Questionnaires 

 A pre-made questionnaire is handed out in the shop floor to get more data regarding 

the problems faced by the company. With the use of questionnaires, we can collect more 

data on a short period of time. The questionnaire is set for each department to gather as 

much information as possible regarding the problem from the least amount of time. It 

gives an opportunity to analyse the changes what the employees want to see in the com-

pany (Williamson, 2002). 

 

3.4.4 Observations 

Observations are made on the shop floor in the practical setting so that the data is au-

thentic and pertain to the practical sense. Observations are made from a personal point 

of view, so that it can be easily understood to us and accurate analysis on it can be done. 

Specific date was given by the supervisor in the case company to make observation in 

the case company and authors have a brief idea about the production process as one of 

the authors was working as a part time employee in the case company and also had 

information provided by the supervisor, and then observations were done by observing 
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the flow of production in the case company from the beginning of the production pro-

cess to the end of the production process. So, authors have their view on presently 

working system. 

 

3.5 Data analysis 

The important part of the case study is to analyse the general data and challenge arises 

during analysis of case study when there is different types of data collection (Yin, 

1994). This research is done by collecting various types of data such as literature survey, 

observations, questionnaires, and interviews. Analysing the data helps in better under-

standing of the context (Williamson, 2002). literature survey helped in understanding 

the theoretical concepts in research and observations, questioners, and interviews helps 

in understanding the real time problem which need to be solved. Analysing the raw data 

and converting into solution is the upmost importance of the report. The findings found 

by interviews, observations, and questionnaires were linked with the data collected by 

literature survey so that the existing knowledge is used as a framework and solution is 

proposed by answering the research question.  

3.6 Research quality 

Research is a systematic process of finding solution for the existing problem, which is 

performed by linking the path between social science and natural science (Williamson, 

2002). Evaluation of the report is to be done to check the quality of the research which 

can be verified when standard techniques are used to propose the solution (Williamson, 

2002). Quality of the report depends on the validity and reliability of the content in the 

report. 

3.6.1 Validity 

Validity is a measure of capacity or to predict what is the accuracy of the proposed 

product (Williamson, 2002). Validity is measured in two different ways; one is internal 

validity and the second is external validity.  

Internal validity is measure of end results pertaining to the problem description where 

the researchers achieve the right solution for the report (Williamson, 2002). This report 

has given the solution for real time problem by covering all the parameter and it has its 

own boundary of limitations which proves the internal validity of the report. 

External validity is the measure of generalising the report where up to what extent the 

report can be used for general population (Williamson, 2002). Findings of this report 

was found during the research and it is compared with (Lian, et al., 2012) framework 

and solution was found by referring the frameworks of (Baykasoglu & Özbakır, 2009) 

and (Haag, et al., 2018) which resembles that the quality of the report can be generalised  

and other researchers who are finding the solution for similar problem can use this re-

port for the reference. 
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3.6.2 Reliability 

Reliability is the stability or the consistency of the solutions when same type of test is 

conducted, in other words, up to what extent the results are same for different iterations 

(Williamson, 2002). The results of this report help in solving the problem described for 

the present days and future upgradation is also suggested in the report.  
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4 Findings and analysis 

4.1 Findings 

Moving forward with the project and trying to find the solution, semi-structured inter-

view, observation, and structured interview were carried out in finding the problem with 

the current method of planning and scheduling and to figure out a better solution for the 

same. According to (Claassen, et al., 2016), the biggest challenging for the companies 

is to have efficient planning and scheduling. 

4.1.1 Findings from interview of shop floor employees 

From the semi structured interview carried out with the shop floor supervisors and em-

ployees, the author was able to conclude that the shop floor had very little information 

regarding the arrival of trucks at the gates of the warehouse and hence spot planning 

has to be done to tackle the task at hand.  The supervisors cannot seem to come up with 

a pre-plan to tackle the volume of goods that comes in for a particular day. The team 

leaders must rely on the experience of the shop floor employees in unloading the trucks 

and driving it out to the designated location for different parts of Sweden within the 

warehouse. If the task of unloading the truck takes more than the desired time due to 

reasons as unstable packaging, improper layout of pallets inside the trailer or the num-

ber of trucks arriving at each gate is more than the number of shop floor employees 

available to be assigned with the task, then extra man force must be pulled from other 

tasks to unload the trucks. This creates backlogs in the tasks that is carried out inside 

the warehouse. (Lian, et al., 2012) and (Wong, et al., 2006) strongly argues that plan-

ning without considering the actual process time will lead to extension of the allotted 

time which acquires the time slot scheduled to perform successive operations which 

leads to improper usage of resources. The case company is facing the problem of un-

balancing the resources without the knowledge of actual time. 

4.1.2 Findings from interview of traffic department 

From the interview of traffic department that was made at the case company, the authors 

were able to note that the company had a traffic department which controls all the data 

and booking of trucks which brings in the goods into the warehouse. The case company 

being a 3PL, most of the trucks that runs for the company are assigned from subcon-

tractors who have signed standard agreements by the company. Around 30-40 sub con-

tactors have agreements with company to transport the goods for them to the warehouse. 

Apart from this, the case company has its own line of trucks with GPS trackers fitted in 

them to track them. 

The transport line, from the case company don’t have enough trucks and trailers under 

them to meet the required demand of trucks, thus they are forced to rely on sub-con-

tractors for providing the trucks to run for them. Unlike the case companies own 

transport line, most of the sub contactors don’t have these GPS trackers fitted into the 

trailers to track the given truck up until it reaches the warehouse and for the subcon-

tractors which provide trucks with GPS trackers, the case company has to login into 
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their servers to track the given truck, which sometimes proves difficult for the traffic 

department. 

While consulting with the traffic department the authors were also able to note that, the 

traffic department gets a clear picture on how many trucks are in bound to the ware-

house at least 24 hours before. The traffic department gets a clear idea on where the 

products are coming from, the license plate of the truck that has been assigned to 

transport the goods, the contact number for the driver etc., in this time frame. It was 

also found that once the truck leaves the designated customer location to the warehouse, 

the communication between the trucks and the traffic department is not so strong to 

keep track of the truck’s location and arrival time. In case of unpredictable events, such 

as accidents, traffic block or breakdowns with the truck, the information is not passed 

along fast enough to the traffic department and hence not communicated down to the 

shop floor as well. Production process will be interrupted due to huge range of unex-

pected situations and uncertainties should be predicted by the planner (Aytug, et al., 

2005). Predicting the uncertainties in the case company is the difficult task due to in-

formation gap between the traffic department and the sub-contractor’s truck, i.e., track-

ing of the trucks is not possible during unpredicted accidents, traffic block, or break-

downs. 

4.1.3 Present scheduling system from observation and interview with shop 

floor employees. 

Schematic representation of the shopfloor is as shown in Figure 3 where trucks are 

docked in the assigned gates and then the goods are unloaded and placed in inbound 

goods area. All the goods are taken to the sorting area to sort the goods according to the 

delivery destinations and placed in the loading area to load it to the trucks of particular 

destinations. 

 

Figure 3 Schematic representation of floor layout 
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At the shop floor, it was found that the shop floor employees are provided with the 

information on the number of trucks which are inbound to the warehouse but at the 

same time the information on their arrival time is not specified. It was also found that 

the shop floor employees are assigned with other tasks in the warehouse apart from 

unloading the inbound trucks with goods. The employees under the supervision of their 

team leaders and supervisors, carry out other tasks when not assigned with unloading a 

truck at any of the gates inside the warehouse. It was also found that the shop floor 

employees are forced to leave the other warehouse tasks assigned to them when the 

truck comes into the gate and in many cases, it results in the backlog of the tasks within 

the warehouse which in turn reduces the productivity. (Baykasoglu & Özbakır, 2009) 

states that the productivity is measured by the ratio of ready-made products to the man-

hours. When there is backlog in the case company which leads to extra man hours re-

sulting in decreasing of productivity. 

From the observations made and the semi structured interviews with shop floor em-

ployees, it was observed that the truck driver had to come into the warehouse with the 

necessary documents and meet with the shop floor employees to get an idea where the 

truck is coming from and for which customer the truck is transporting the goods. This 

information is passed onto the team leaders and then an available gate is allocated for 

the driver to pull up his truck and the shop floor employees are assigned to unload the 

truck. 

Once the truck is parked inside the gates, the shop floor employees note down the in-

formation that is required by the traffic department, such as arrival time, capacity, num-

ber of packages etc. and a physical copy of it is maintained up until the shift ends and 

passed onto the traffic department via e-mail at the end of the day.   

From the interviews with the truck drivers, the authors found that once their truck is 

booked for running for the case company, the sub-contractors send out their bookings 

via text or call to the drivers’ mobile phone. Under further investigation it was also 

found that, almost all drivers coming into the warehouse are provided with smartphones 

by the sub-contractors to receive the booking and to communicate the necessary details 

with drivers. 

4.2 Analysis 

Analysing the findings that were made through linking various observations, inter-

views, and questioners to the theory. The authors came to a better understanding of the 

problem at hand and opened certain windows to look at the solution for the given prob-

lem. The problem in hand being, the uncertainty of the arrival of truck arrival times, the 

focus was to eliminate this uncertainty. The most critical part of production system is 

to have proper planning and scheduling (Gür & Eren, 2018). Uncertainties should be 

predicted by the planner to eliminate the problems (Aytug, et al., 2005). Looking into 

various ways to achieve this but under further investigation was found that solution 

should be within certain parameters.  
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4.2.1 Analyzing different parameters 

The case company being a 3PL company, it had certain restrictions on what the solution 

could be. As the authors initial solution criteria was to fix GPS trackers on every truck 

coming into the warehouse had to be eliminated as the case company being a 3PL, do 

not own all the trucks and trailers running for the company. It has standard agreements 

with sub-contractors to use their trucks to run for the company. In that case it was dif-

ficult to ask every sub-contractor to fit their trucks with GPS trackers, as it is an invest-

ment made from the sub-contractor’s side for the benefit of the case company. (Kotarba, 

2017)  strongly states that the companies will concentrate on investments of digital ser-

vices and look into the business aspects. The uncertainty of which truck is going to be 

run for the company on a particular day lies with the sub-contractor, partial installation 

of GPS trackers was also not a viable option. 

After the interviews with the supervisors, one other parameter that was found was that 

they were not allowed to involve the customers sending their goods through the com-

pany. This restricts the authors from coming up with a solution involving these custom-

ers as they are first ones to know when the trucks start their journey to the warehouse. 

This parameter made the authors come up with a solution which does not include the 

customers and the least involvement from the sub-contractors. 

Under further analysis, it was found that the traffic department of the company had 

information regarding the truck that is coming in at least 24 hours prior to when the 

truck comes into the warehouse, except for certain scenarios where the truck breaks 

down on the way or it meets with an accident or traffic blocks etc. Interruptions in the 

production process occur mainly due to uncertainties which are not predicted (Aytug, 

et al., 2005). Even still the traffic department always seems to have at least the trucks 

license plate number which has been allocated as the replacement.  

The information on when the truck arrives at the gate helps the supervisors to plan their 

day accordingly and allocate the required resources for the job to get done. This is the 

main information that is required in the shopfloor to have a steady production flow and 

eliminate the backlogs pertaining to a certain day. Planning and scheduling should be 

structured with the inclusion of existing constrains and the goal, which should ensure 

the balanced production flow and existing resource should be utilized for allotment of 

all the tasks which must be completed (Gür & Eren, 2018) (Wong, et al., 2006). 

4.2.2 Integration of digitalization to scheduling system. 

Taking into consideration all the parameters and limitations of the case company, the 

best possible solution was to develop a mobile application for the company which uses 

the GPS location of the phone to send out constant updates on the location of the truck’s 

location and status. In the era of technological world, prioritizing the digital services is 

the best way to upgrade business and daily life (Hangberg, et al., 2016). Upgradation 

for digital services in any company increases the overall growth and adds business ad-

vantage as the company can perform better than their competitors (Kotarba, 2017). The 

main idea being, to develop a mobile app which can be downloaded by every driver 
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coming into the warehouse from different sub-contractors.  (Korchagina, et al., 2020) 

argues that the digitalization transformation will not only change the process in the firm 

but also changes the terms regarding the interrelationship between the contractors, sup-

pliers, and the contractors. With regard to the case company agreement, it is only al-

lowed to involve the sub-contractors of the truck company. As the traffic department 

are certain of the trucks license plate number well before, it can be used as an activation 

code for the drivers.  

 

Figure 4 Schematic representation of information flow from truck drivers up till 

shopfloor employees 

When a driver is allocated with a task of running for the case company by text message 

alert, they can go to this mobile application and enter their truck license plate number 

as an activation code, where the traffic department would have inputted all the details 

regarding the pick-up to the activation code. Once the driver inserts this activation code, 

the application is activated and provides the driver with information regarding his pick-

up of goods from the customer and the location to which needs to be driven to on his/her 

mobile phone provided by the sub-contractor. Once the driver reaches the destination, 

i.e., the warehouse, the application automatically detects it and send out an information 

to the shop floor so that the employees in the shop floor can send out the gate number 

allocated to the driver. This eliminates the need for the driver to come into the ware-

house for determining which gate to choose. (Kotarba, 2017) states that all the stake-

holders must be educated during digital transformation. In the case company, drivers 

need to be educated to use the mobile application which is easy to learn and the only 

thing to be learnt is to add the activation code in the mobile application. schematic 

representation of information flow is as show in the Figure 4. 
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4.2.3 Effects of integrating digitalization to scheduling system. 

As for the traffic department, the location of the truck and any updates from or to the 

driver is communicated through the application. In case of emergencies such as acci-

dents, or breakdowns, the traffic department can arrange a different truck and transfer 

the details to the truck license plate number which comes in as the replacement. This 

helps in proper transfer of data and better communication between the drivers and the 

traffic department. (Sabuncuoglu & Bayiz, 2000)strongly recommends rescheduling 

the process when there is deviation in the performance of the process. Once the truck 

reaches the gate, the shop floor employees can enter the details regarding the capacity 

and volume of goods in the tablet provided next to the gates and all the information 

regarding the trucks which needs to be communicated with the traffic department is 

done easily and systematically and gets updated automatically. According to  (Haag, et 

al., 2018), digitalization monitors the process in all the various stages which is helpful 

to predict the future events. (Korchagina, et al., 2020) states that the process of digital-

ization involves collection of data, storage, processing and use the information. With 

regard to the case company, communication loop is connected by passing all the infor-

mation instantly. 

Through the reference of (Haag, et al., 2018) framework of stages of digitalization, fifth 

stage was selected which describes that the IT system should be able to predict uncer-

tainties about the forthcoming events so that the information is passed to the shop floor 

employees which increases the utility of the resources (Haag, et al., 2018). As for the 

shop floor employees, they will be provided with an overhead display screen as shown 

in Table 3 , which shows the estimated arrival time of each truck proceeding towards 

the warehouse through the data send in from the mobile application from the driver. 

The shop floor employees get to know any changes immediately as the required infor-

mation is translated immediately along with the traffic department to the shop floor. It 

can help the shop floor employees to plan their day accordingly and allocate the neces-

sary resources.  

Table 3 Visualization of the Overhead display board 

Truck 

License 

Plate 

Arriving from  Departure time Status ETA 

ABC123 City A 01:00 On-time 04:00 

XYZ456 City C 04:00 Delayed by 1 hour 08:00 

PQR789 City B 02:00 Early Arrival by 

30 min 

03:30 
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Nonlinear process planning is the framework from (Baykasoglu & Özbakır, 2009) is 

selected for the case company deals with a condition where all the different tasks can 

be completed when there are alternate possibilities for all the operations, so the best 

plan for the case company is selected based on the information which includes all the 

delay time of the truck and altered arrival time. 

According to (Sabuncuoglu & Bayiz, 2000) when attributes, rescheduling is triggered 

when there are sudden interruptions in the production process, so rescheduling can be 

done in the case company when there are unexpected interruptions in the process. 

(Sabuncuoglu & Bayiz, 2000) states the how attributes can be used to reschedule the 

system by either rescheduling the whole process or by rescheduling the subset of the 

process. So, rescheduling can be done according to the required situation which helps 

in allocating all the resources in the right way. This can also help in eliminating the 

shop floor employees need to meet the driver in letting them know which gate to choose 

and maintain a physical copy of all the information of the trucks coming into the ware-

house. This promotes the proper usage of the resources which cutdown the uncertainties 

and results in increasing of productivity.  “Productivity is the certainty of being able to 

do better today than yesterday, and less than tomorrow” (Bjorkman, 1992). 

In doing so, the authors can come with a solution pertaining to the problem at hand 

while remaining within the parameters put across by the case company and there by 

maintaining a smooth production flow. Solution for general perspective is clearly ex-

plained in academic contribution part in conclusion. 
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5 Discussion and conclusions 

The purpose of the project was to implement visual aid systems to the case company to 

improve their scheduling and planning system. The case company being a 3PL com-

pany, outsources a lot of their transportation resources to different companies. These 

outsourcing has made it difficult for the companies to keep track of the trucks coming 

into the warehouse and hence made it difficult for the shop floor to accommodate the 

trucks coming in and developing a workday plan to ensure a production flow without 

backlogs for the next day. 

The project helps in proper utilization of the human and machine resources to tackle 

the job at hand by developing an ideal workday plan and thus increasing the perfor-

mance and productivity of the shop floor. 

5.1 Discussion of method 

Case study was conducted in the case company and to achieve the objective of the case 

study, we started finding the present problem faced in the company by semi-structed 

interviews with the shop floor employees and further observations were made based on 

the semi-structured interviews to get researcher’s point of view. Both the semi-struc-

tured interviews and observations led the authors to formulate the research questions 

from the existing problem. Then the report was started with the project planning report 

which led authors to carry out the project in right direction.  

Authors observed that there are many related theoretical concepts which are already 

examined before the study in which the knowledge of literature concepts is less known 

for the authors, so literature study was made by referring different peer reviewed arti-

cles which enriched the knowledge on theoretical concepts and further led to collect he 

data by interviewing traffic department (middle level management). 

Semi-structed interviews were conducted based on the set of questions which were for-

mulated before the interview and then it turned into a discussion and questions were 

reformulated based on the insights given by the interviewee. The purpose of conducting 

semi-structured interviews is to get the information regarding the work process and the 

present data base which they are handling on the production process and the boundary 

conditions which we must restrict during the project.  

Observation was made in the case company to have author’s point of view on the ex-

isting problem and to have all possible solutions to the problem. By the observations 

and the theoretical study, authors found different possible ideas to perceive the solution, 

but that was not enough to cover all the parameters so structured interview was con-

ducted to identify the best possible solution. Structured interview was conducted with 

production development manager of company in Norway where the company in Nor-

way was facing the same problem as the case company, so set of question were prepared 

which had a time slot of one hour. This structed interview helped in obtaining 

knowledge regarding the solution what they have found for the problem which is not 
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completely accurate. Structed interview inspired us to find a final solution with solving 

the problems with new system. 

5.2 Discussion of findings 

The case company now resorts to coming up with a plan of action on the spot depending 

on the time of arrival of trucks at the gates of the warehouse. These cause problems in 

allocating the resources to unload the trucks at the gates. The problem arises when the 

shop floor employees have to leave their other work to unload the trucks which are 

tagged the highest priority in the warehouse, as this tends to lead to backlogs of the less 

important work. A lot of time is wasted in waiting for certain scheduled trucks in ex-

pectations of reaching on time which could have been allocated to completing other 

tasks.  

Implementing a new visual aid system, which keeps track of the trucks arrival time and 

location of the trucks help in planning the tasks accordingly and helps the employees 

be prepared for the work for the particular day. This reparation and proper planning 

help in eliminating backlogs. 

The flow of information was one identified problem in achieving a well-planned sched-

ule. We identified that the information flow from the traffic department to the shop floor 

was not quite efficient and resulted in confusion and improper allocation of resources 

and employees working overtime. The new system eliminates this confusion by con-

stantly updating the necessary truck information for the traffic dept and the shop floor 

at the same time. This eliminates the need for the traffic department to communicate 

this information to the shop floor after they receive it. The new planning system also 

saves time in communicating the data that needs to be transferred from the shop floor 

to the traffic department as everything will be done online and passed on as soon as the 

truck reaches the gates. This also eliminated the need for shop floor employees to main-

tain and carry a physical copy of the documents that needs to be transferred to the traffic 

department. 

The new system also provides information to the truck drivers which eliminates a lot of 

time wastage on deciding which would be the best gate for the truck to park so that it 

can be unloaded as fast as possible. It eliminates the confusion and the need for the 

drivers to come into the warehouse and wait for our decision on which gate needs to be 

allocated to them. This problem arises because the shop floor supervisors don’t have 

the information when the truck is arriving at the warehouse and with the new system 

the arrival time is know well before and the gate number can be communicated to the 

driver through the developed mobile application to support the new planning and sched-

uling system. 

The new developed mobile application helps the traffic department in getting all the 

information of the truck such as arrival time, capacity of the truck and number of pack-

ages inside the truck without the need of communicating the employees on the shop 

floor. All the required data for traffic departments data base on the information of the 
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trucks and goods coming in is received and stored in a more systematic and reliable 

manner. 

5.3 Conclusions 

In conclusion, the solution obtained by analysing the case study gives the clear view of 

integrating digital services to the scheduling system and the effects of implementing 

digitalization in organization to enhance production planning which results in increas-

ing productivity. And the solution provided by the authors help the case company in 

eliminating backlogs and proper usage of their resources to complete the task inside the 

warehouse. It helps the drivers driving towards the warehouse, the traffic department, 

and the shop floor employees at the same time. Implementing this new system ensures 

a smoother production flow and reliable communication within the traffic department 

and the shop floor as well as the drivers and the shop floor. All the necessary infor-

mation is online and helps in maintaining a reliable database of the information that is 

required. It is furthered explained in academic contribution part for general perspective. 

5.3.1 Academic contribution 

There are many theories which can explain the problems and solutions pertaining to 

planning and scheduling, and there are theories which explains the need for digitaliza-

tion and steps to implement digitalization. But the current theories are lacking in ex-

plaining the detailed information about integration of effective planning system and 

digitalization in third party logistics. This paper gives clear idea about the how upgrada-

tion of effective planning system can be done by implementing digital services. 

(Lian, et al., 2012)  and (Wong, et al., 2006) explains about the reasons for problems 

arising during the production process where (Lian, et al., 2012)  and (Wong, et al., 2006) 

argues that, when planning is formulated without considering the real time for pro-

cessing the particular operation leads to disturbance in successive operations which re-

sults in improper usage of available resources. (Wong, et al., 2006) and (Gür & Eren, 

2018) argues that, planning for all the operations should be done considering the exist-

ing constrains and the goals of the production system which enables the proper utiliza-

tion of all the resources. (Haag, et al., 2018) explains that, digitalization provides real 

time data and the previously stored data which helps in tracking the exact required time 

for the operations which leads to proper utilization of all the available resources and 

planning can be done with existing constrains. 

(Aytug, et al., 2005) explains that the chances of interruptions in the particular operation 

or in the overall production process is high when uncertainties are unanticipated, and 

planner should anticipate the problems arising during the production process and elim-

inate the problems while generating the process plan. (Baykasoglu & Özbakır, 2009) 

explains about the solution to cope up with the problems arising during the production 

process where (Baykasoglu & Özbakır, 2009) states that, all the possible alternatives 

should be considered during the process plan and best possible solution should be se-

lected and acted during the production process. (Baykasoglu & Özbakır, 2009) also 
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explains about closed loop process planning where it works on instant feedback mech-

anism, during this situation, process plan is altered based on the information which is 

gathered during the real time of production process which helps in rescheduling the 

operations with the available resources. (Haag, et al., 2018) explains that, digitalization 

enables the anticipation for upcoming events and planner can plan according to the pre-

sent data available and existing constrains which can provide the information instantly 

to all the stakeholders. 

There are two events which must be carried during the scheduling process: first event 

is to generate the schedule and second event is to revise the schedule up on the require-

ments of the operations, existing constrains and available resources (Sabuncuoglu & 

Bayiz, 2000). During the first event of scheduling, descriptive plan is extracted on the 

basis of predictive mechanism which provides information about start time and the end 

time based on the level of operations and the resources availability, and second event 

is to revise the schedule by monitoring the operations and tracking the unpredicted sit-

uations and reformulate the plan according to the existing constrains (Sabuncuoglu & 

Bayiz, 2000). (Sabuncuoglu & Bayiz, 2000) considers when attribute and how attribute 

which must be considered during reactive scheduling, i.e., when and how should the 

planner be motivated to reschedule the process where (Sabuncuoglu & Bayiz, 2000) 

explains that rescheduling is triggered when there are interruptions in the production 

process and when is disturbance in performance of the system. And in the how attribute, 

(Sabuncuoglu & Bayiz, 2000) explains that, full system is rescheduled, or particular 

operation is rescheduled based on the existing constrains. (Korchagina, et al., 2020) 

explains that, digitalization enables problems solving for complex problems with re-

spect to function of the system and (Haag, et al., 2018) explains that, digitalization 

monitors all the events and provides the information instantly. With the help of infor-

mation provided by digital services, planning can be performed which results in elimi-

nating the interruptions in production process. But (Kotarba, 2017) explains that, or-

ganizations which are implementing digital services should come up with the high 

online interface and security, and all the stakeholders should be educated to interpret 

the digital information. 

Process of implementing the digital services is explained by (Haag, et al., 2018) which 

states that all the necessary information is collected and stored in the database which 

need to be used when its required. And IT system should continuously work on gather-

ing the updated information and it should be reached to all the stake holders which 

reduces the dwell time in production system. Integration of digitalization to the plan-

ning process increases the speed of reaching information among the stakeholders in the 

company which leads to effective planning and schedule the system. when planning is 

performed based on the updated information available through digital services, then the 

dwell period in the production system decreases and proper utilization of resources is 

done by allocating all the required resources to perform all the operations. Importance 

on collaboration has played crucial role in scientific research (Abramo, et al., 2009) 
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5.3.2 Limitations and Future area of research 

This research is investigated in only one case company and had a smaller number of 

parameters to consider, further research needs information from several case companies 

which helps in getting more in sites and parameters to consider. 

This project can be further improved or worked upon to have more updates to the sys-

tem. It can incorporate an RFID system which helps in scanning the goods into the 

warehouse automatically and updated to the system. This can help in saving a lot of 

time scanning these products physically and avoid human errors. This project can be 

used as the baseline for implementing a RFID system inside the warehouse.  

The project can be implemented for the trucks leaving the warehouse for their respec-

tive deliveries as well with certain changes to the schematic of the running of the app. 

This can consider as a steppingstone to have a system where there is smooth and easy 

flow of communication within the warehouse. 
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7 Appendices 

7.1 Appendix 1 Interview with Traffic department 

• How do we assign trucks for each pickup? 
• What are the problems the transport department face during planning and sched-

uling? 
• How much control does the company have in assigning trucks? 
• How much information do we have beforehand the truck comes into the ware-

house? 
• How are delays and unexpected events to the trucks being communicated? 

• How strong is the communication between the customer and the company once 
the truck leaves the customer? 

• How much information do we have on the number of trucks coming in each day 
and how is communication to the shop floor? 

• What are some of the changes the traffic department would like to see in the 
current state of working? 

 

7.2 Appendix 2 Interview with supervisor 

• When do we know that the trucks are late? 
• What are the problems faced by shop floor employees? 
• When do we know the volume of the particular truck? 
• How often are the trucks late? 
• How do you cope up with problems associated with the scheduling and plan-

ning? 
• What are the problems faced during scheduling and rescheduling the allotment 

of task for the employees? 
• What are the other activities done by employees? 

 

7.3 Appendix 3             Interview with shop floor employees 

• What are the problems faced when the arrival time of truck is altered? 
• What is the different task that you must perform? 
• How do you prioritize the task? 

 

7.4 Appendix 4  Interview with Truck drivers 

• What are the things you need to do when you reach terminal? 
• When is your gate allotted and how long it takes you to get the information of 

the gate? 
• What are the documents you need to report to the supervisor?



 

 

37 

 

 


