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Abstract—This study aims to identify challenges related to 

production planning and daily management. It also examines how 

these can be solved by acquiring a manufacturing execution 

system (MES) to replace current ERP system and usage of 

paperwork and excel sheets in production floor. The research only 

focuses solving the identified challenges with MES, excluding 

other software. Identified challenges were categorized into ten 

themes: change management, detailed planning, deviation 

management, information flow, production reporting, quality 

gate, traceability, transparency, unnecessary work, and pending 

work. Data was collected through semi-structured and 

unstructured interviews. The findings indicate that majority of the 

identified challenges can be entirely or partly solved with MES, 

detailed planning would require advanced planning and 

scheduling (APS) system. Results can help other manufacturing 

companies detect their challenges and evaluate the suitability of 

MES as a solution.  

Keywords—MES, advanced manufacturing, production 

planning, daily management 

I. INTRODUCTION 

Production management can be seen as a black box; out of 
touch from production, unable to meet the changing, complex 
needs. The black box needs to be made transparent and 
manufacturing execution system (MES) was born out of this 
need. It is a workshop oriented management system that holds 
the key to information integration and operation optimization. 
Its purpose is to collect real time data from the production floor 
and maintain the two-way communication between the 
production floor and the operative employees [1]. 

The objective of this research is to identify challenges related 
to production planning and daily management in manufacturing 
companies and to examine how MES can solve these challenges 
through identified advantages. Secondly, examine how these 
challenges could be overcome by using MES. And lastly, 
provide a preliminary study for the case company on the MES 
options available on the market in relation to their identified 
needs. 

The research follows a case study methodology that consists 
of internal and external semi-structured and unstructured 
interviews, meetings, and workshops. Literature review was 
utilized as a secondary data source consisting of peer reviewed 

articles, also including data gathered from digital publications 
and e-books, magazine databases and relevant web pages. 

II. LITERATURE REVIEW 

A. Manufacturing Excecution System (MES) 

MES was developed to address the limitations of ERP 
systems in real-time at operational management of production 
floor [2]. According to MESA International, MES optimizes 
production from order launch to finished goods using current 
data. It guides, initiates, responds to, and reports on plant 
activities in real-time, enhancing operations by reducing non-
value adding activities. This improves asset returns, on-time 
delivery, inventory turns, gross margin, and cash flow. MES 
provides critical production information across the enterprise 
and supply chain through bidirectional communication [3][4]. 

Its main functionalities include data acquisition and 
abstraction, operation detail scheduling, resource allocation & 
control, production dispatch, product quality control, and 
equipment maintenance. Implementing MES improves key 
performance indicators (KPIs) such as lead time, cost, quality, 
transparency, and efficiency. Additionally, it provides online 
information on machine breakdowns, and delays [2]. 

As part of Industry 4.0, MES has the key role, as it is a 
crucial software for the factories of the future [5]. MES is in the 
middle of smart supply chains, from where it coordinates 
horizontal integrations and helps integrating vertical business 
processes to ERP system. It schedules production tasks with 
real-time capacity considering the current situation of products. 
In case of failure, MES can use algorithms to optimize 
production rescheduling and maintenance plans. It collects and 
stores big data gathered from manufacturing processes and 
converts them into real time KPIs [2].  
     A MESA International survey mapped out benefits offered 
by MES in industry context. It found that MES reduces 
manufacturing cycle time by av. of 45%, lead time by av. of 
27%, and WIP levels by av. of 24%. It also reduces or 
eliminates paperwork between shifts by av. of 61%, the 
possibility of losing paperwork or blueprints by av. of 56%, and 
time used for data entries by av. of 75%. In addition, reducing 
defects by av. of 18% [6][7]. 



      Govindaraju & Putra [8] listed eight achievable goals for 
MES implementation. Four of them were possible reductions 
reducing work time used to maintain manufacturing 
documents, reducing WIP levels by reducing lead times, 
reducing the amount of missing production lots, and reducing 
operational costs. In addition, MES could improve the quality 
of data used for assessing products and processes, give visibility 
and transparency for the whole production chain, enhance 
decision-making process by providing real-time data and 
optimize the entire supply chain with better control of the 
workflow. 
      MES provides interfaces to production floor with ERP 
systems. This connection improves the process transparency 
and visibility due to enabling a real-time access of information 
for all stakeholders – creating an opportunity for detection and 
correction of deviations rapidly. Production floor employees 
have more time for production tasks instead of filling in paper 
forms. Real-time data collected from production floor by MES 
makes it possible to monitor availability, quality and 
performance. By converting this data into KPIs, bottlenecks and 
potential instabilities can be foreseen, and corrective actions 
can be made before they realize [9]. 

B. Production Planning and Daily Management 

      Planning has an important role in supply chain, in which 
many decisions need to be executed every minute. With 
planning the best alternatives of future activities can be 
identified and selected. Planning can be divided into phases. 
The first phase is recognizing the decision problem and 
analyzing it. Once analyzing is done, objectives need to be 
defined. Thirdly the future development is predicted, then 
feasible activities are identified and evaluated, before making 
the selection of solutions [10]. 
      Planning horizon needs to be defined before making any 
plans, because plans are always restricted in time. This is made 
in three different time-levels: long-term, midterm and short-
term. Long-term planning includes the strategic decisions, that 
affect the supply chain for years to come. Mid-term planning 
defines the main features of regular activities for horizon of six 
to twenty-four months, including the quantities and times of 
flows and resources in the supply chain at a rough level. Short-
term planning defines activities in detail, creating instructions 
for immediate execution and control. Horizon varies from few 
days to few months [10]. 
      Production planning and control is the core action of 
production program. It ensures that operations can proceed 
smoothly according to schedule with minimum costs. This is 
done by making sure materials are available for assembly at the 
right time, in the right place with the right quantity. Production 
planning requires dynamic nature and a fluid state; when 
circumstances change, the plan must adapt accordingly. It can 
be divided into three phases: preplanning, planning and control. 
Preplanning phase includes product design & specification, 
process design and plant layout. Planning phases consist of 
capacity, aggregate, material, enterprise resource & tools 
planning, operation sequences, scheduling and loading. Control 
phase includes dispatching, expediting, production follow-up, 

data collection & interpretation, progress reporting, and 
replanning & modification [11].  
      Daily management (DM) is part of Lean philosophy, and it 
has been defined as series of efficiently carried out routine 
activities [12]. DM has twofold purpose; process stability 
maintenance and retaining past improvement gains [13]. 
Improvement, accountability, tracking and control are 
emphasized instead of daily readiness [14]. DM is the best way 
to maintain, enable and develop operations and to provide a 
context for actively supporting people's continuous learning 
[15]. 

III. CASE STUDY  

The study was conducted as a qualitative case study. The case 
company is a Finnish manufacturing company producing 
valves. Data collection method included both unstructured and 
semi-structured interviews with production planners, 
supervisors, and employees. Company documentation was also 
a part of the study containing essential information regarding 
the nature of the study. Study’s scope was limited to only 
identified challenges related to production planning and daily 
management that could potentially be solved with MES system. 
All other software solutions were excluded from this study. 

A. Current State Description 

The case company has been using an ERP system for a long 
time. This system is utilized to handle production and daily 
management planning together with additional excel sheets to 
support the system. It has the functionalities for sales, financials, 
engineering, purchasing, inventory, dispatch and 
manufacturing. Production planning uses the sales, inventory 
and manufacturing functionalities on daily basis, but it also 
needs the access to engineering, purchasing and dispatch for 
certain actions. Therefore, only financials functionality is not 
used by production planners. 

Daily management monitors implementation and follows up 
on special manufacturing tasks. The monitoring of 
implementation is not possible in real time with the current ERP 
system because the starting point is not registered, and most 
workstations only log 100 % completed tasks into the system. 
This means you can’t see from a work queue what task is under 
production and how much of it is already done – you need to 
inquire this from the worker. The following up on special 
manufacturing tasks can mean running around the production 
searching for workers to ensure they have all the up-to-date 
information related to it or making sure they have received the 
correct dimensional drawing, or they have the correct material, 
or it might be printing paper notifications to pallets, or finding 
misplaced items. 

B. Identified Challenges 

      For identifying challenges, production planners and 
supervisors were interviewed using unstructured one-on-one 
interview. The interviews aimed to identify challenges related 
to production planning and daily management at the production 
floor level. In addition, the production floor employees were 
asked to name any challenges from their point-of-view. From 
the collected data ten main themes were recognized. 

1) Change management 



      Changes are not always communicated clearly or on-time 
to the production floor, and it is partly up to the employees to 
notice the changes. The change management process has not 
been described and therefore there are many different 
approaches.  

2) Detail planning 

      Detailed planning is a time-consuming operation. In the 
current ERP system, it could only be done for one workstation 
at a time.  

3) Deviation management 

      The current ERP system does not support deviation 
management. There is no tool available for the production floor 
to notify urgent or non-urgent deviations detected at 
workstations. Due to the lack of process, the notification can be 
done by calling, emailing, messaging or leaving a note among 
the items in question. Urgent deviations are usually handled 
immediately, but non-urgent deviations can easily be forgotten. 

4) Information flow 

      The information flow is a three-way problem: production 
planning to production floor, production floor to production 
planning, and between factory units. Production planner may 
not always remember to inform the production floor on-time; in 
some cases, the information might have been given too early 
for the production floor, and it has been forgotten. The 
production floor might forget to inform production planner if 
other operative department has been informed of the matter.  

5) Production reporting 

      Reporting finished tasks varies by workstation and 
employee. Some report after a specific amount is done, some 
after the shift and some when the whole task is finished. This 
leads to missing or incorrect registrations to the ERP system. 
Other problem is having multiple tasks open for an item that is 
made regularly, causing problems with inventory levels.  

6) Quality gate 

      Reporting measures during production is known as quality 
gate, containing workstation specific excel sheets. The 
challenges are production floor related: filling out the 
dimensions to the excels, and operative, keeping the desired 
dimensions up to date in the excels. Some workstation 
measuring is done automatically by a machine for every 
produced piece and in some manually by sampling. This 
information is not saved without filling the quality gate. The 
problem is getting the real-time information of revision change 
and updating it manually to the excel sheets. 

7) Traceability 

      The manufacturing of valves is done under the pressure 
equipment directive (PED) 2014/68/EU. Due to it, the heat 
numbers for specific materials used for valves need to be 
recorded and the manufacturer needs to be able to trace these 
materials back to specific valve/valves. The current ERP 
system doesn’t support collecting the heat numbers and it is not 
possible to allocate them with the produced items. Therefore, 
this is done in excel sheets or by paper. 

8) Transparency 

      The production chain is not transparent for all case 
company employees. For example, sales or customer service do 
not have any other option than inquire needed information from 

production planning. Even for production planning, it is needed 
to have an excel sheet for order book, including the information 
of what production phase each valve is in. This is updated 
manually with information gathered from ERP system. There 
are no real-time KPIs, stock levels or capacity levels available.  

9) Unnecessary work 

      Unnecessary work includes worklists and reaching out 
production or operative employees. The worklist is done 
weekly for production floor, even though it mostly includes the 
same information that is available in ERP system. Making it is 
time-consuming and considered unnecessary. Also, the most 
used method of reaching out different employees around the 
factories are by calling, by going to the workstation or office to 
find them face-to-face.  

10) Work that remains to be done 

      Production planners and supervisors lack time for tasks 
such as tracking the production time and updating basic 
information, such as weight, to ERP system master data. To 
have other systems along the ERP system, data needs to be 
correct. The current ERP system does not support collecting 
these kinds of data by the workstation employee. 
      In the interview with the production floor employees, they 
were inquired, if there was anything they would like to change 
in the current operating methods. Some employees were 
satisfied, while others expressed a need for better ERP 
consistency.  

C. Desired Future State 

      Future company state would require the following 
activities:  

• Less non-value adding activities. 
• More value adding activities.  
• Better change management and overall 

communication to production floor without manual 
functions.  

• Availability of right information in right place at right 
time in right format.  

• Efficient information flow between all parties. 
• More accurate and real-time reporting and information 

from production floor with minimum effort. 
• Collecting accurate data from production without 

effort.  
• Getting rid of excel sheets connected to other excel 

sheets.  
• Generating a deviation log.  
• Quality gate as a task phase. 

      These activities were identified to obtain a desired future 
state for the case company. 

D. MES Solutions Suitable for Case Company  

      The identified challenges are partly due to the inflexibility 
of the current ERP system within the case company. The 
current system has inadequate features in relation to practical 
actions. Initially only idea for MES solutions were considered 
relative, but also APS solutions were offered by the suppliers, 
due to them noticing it would be the solution for some of the 
identified challenges. Besides that, a requirement for system 



candidates was the native language of a case company; MES is 
primarily a tool for the production floor, so it needs to be 
available in the native language of most production workers. 
      The project team consisted of ten members: production 
planners, production supervisors, business unit directors, a 
HSEQ manager, and a production and sourcing manager. 
System candidates were searched and a list of eight potential 
suppliers were found.  

1)       Round 1. Interviews 

      Round one interviews were hold through Microsoft Teams. 
They were all semi structured interviews, including six pre-
determined questions. The interviews disclosed that in addition 
to the MES, an APS system would also be needed if the 
intention was to automate production planning instead of only 
having an easy-to-use interface alongside the ERP system. 

2) Workshop 1 – Needs Assessment 

      Needs assessment was the first meeting of the project team, 
including introduction of the topic. The project team was 
deliberately left unaware of the suppliers involved to avoid any 
possible bias arising. After first interviews with the suppliers, 
support materials were received. These materials could not be 
used as they were, so they were transformed into a whiteboard. 
The features gathered from the support materials and the 
interviews were transformed to be sticky notes categorized in 
basic and additional features. Some of these features were 
found in both basic and additional features due to differences 
between suppliers.  
      These features were shown and explained to the team 
members. Then the members divided into smaller groups were 
instructed to assess the features through three need categories: 
must-have, nice-to-have and future-needs features. The number 
of given features were more than sixty. Due to limited time, all 
team members were given homework: review and assess the 
features over the next two weeks. The features were sent as a 
list for the team members to ease the answering. As a result of 
the workshop and homework, a list of must-haves and nice to- 
have features was made. After, a descriptive summary of the 
company’s needs from two different point of- views were also 
conducted: 

• Production floor (P) employee's perspective - the MES 
view should provide all the information necessary to 
perform a task 

• Operative production employee’s (O) perspective - the 
MES side should be able to perform the given 
functions instead of current ERP system. 

The project team received the summary and were given a 
chance to comment it before the author had the second-round 
interview with the suppliers. 

E. Round 2. Interviews 

      The second interviews were also hold in Microsoft Teams. 
Suppliers did not receive any materials or questions 
beforehand. They were informed that the project team had made 
the needs assessment, and they would be presented the 
summary, which would serve as an introduction for the 
preliminary offer. The suppliers were also shown a slideshow, 
that was send to them by email after the meeting. Deadline for 

the preliminary offers was two to three weeks after the 
interview, depending on when the interview was held. 

F. Workshop 2 – Value Assessment 

      The second workshop was held to identify the value factors 
(table 1.) behind each MES feature, in time, the value addition 
will be considered when making the investment decision. 
LEAN philosophy was chosen to assess these value factors 
behind MES features. This was considered suitable since the 
case company is a manufacturing company relying on LEAN 
methods in its daily functions. 
 

Table I Identified Value Factors 

1) Supplier offers 

      After the round 2 interview, an excel matrix was conducted 
including four separate tables: 1) Must-Have and Nice-to-Have 
features 2) from production floor point-of-view 3) from 
operative production employee point-of-view 4) system details 
and pricing. All six suppliers submitted their offers by the given 
deadline and were asked to provide clear information in their 
offer about whether it included all the requested features or only 
a specific part of them. Four out of the six suppliers offered 
APS system in addition to MES, and from these three suppliers 
were able to offer all the asked features. 
      After receiving the preliminary offers, an excel matrix was 
made scoring on a scale of zero to two: zero meaning the 
supplier does not offer the feature, one meaning that the 
supplier offers the feature with some restriction, and two 
meaning that the supplier offers the feature as requested. 
Regarding pricing, five prices categories were defined, 
separately for project and monthly costs. This was due to the 
chosen approach perspective of finding a system that meets the 
needs, not to find the cheapest option. The presentation of offers 
was done anonymously; the suppliers were given a letter 
between A to F in random order.  
      Five out of six suppliers were able to offer all the must-have 
features. With nice-to have features three out of six offered all 
of them. Related to production floor employee's perspective, 
three out of six were able to offer all features. Related to 
operative production employee’s perspective, three out of six 
suppliers offered all the asked features.  
      The pricing principles were either dependent of the user 
amount or the license amount. All offers were with SaaS 
implementation. If calculated with five years usage, three 
suppliers would cost nearly the same, two would be notably 
more expensive, and one notably less expensive. 

Value Factor P O 

Transparency X X 
Time saving X X 
Simplicity/Ease of use X X 
Efficiency/ Cost efficiency X X 
Clarity X X 
Performance  X 
Usability  X 

Risk management  X 

Flexibility  X 
Profitability/Cost saving  X 



      The suppliers were presented to the project team with the 
matrix excels and some additional data gathered from the offers 
and earlier supplier interviews. The project team decided to 
eliminate suppliers C and D. Supplier C was eliminated because 
their offer did not include APS system nor the possibility to 
acquire it later in the future. Supplier D on the other hand was 
eliminated because their initial cost was significantly higher 
than the other two suppliers who offered all features. For 
remaining suppliers, the project team was unable to make more 
eliminations, even after they asked the author to reveal the 
companies. 

G. Round 3. Interviews and project team summary meeting 

      During final round of interviews, the suppliers presented 
their systems to the project team to which the team was content 
to. The presentations gave the first glimpse of the visual side of 
the systems and their user interfaces. After presentations, a 
summary meeting was held. The original idea was to eliminate 
two more suppliers and to continue with two others for 
reference visits. The offered systems were not identical, not 
even the ones of suppliers B and E that had 100 percent 
equivalency; all systems had their strengths and weaknesses. 
Due to this, the project team was not able to make any 
elimination, but as an option, agreed to consult the IT 
department with smaller team representation. 

H. IT department consulting 

     The consultation of IT department included considering 
what kind of solution is desired alongside the ERP system – 
only MES, MES and APS, only APS, completely new ERP or 
something else. As a result. It was decided to focus only on 
MES solution. The remaining suppliers A, B, E & F were 
informed of the decision. 

IV. RESULTS 

The identified challenges in production planning and daily 
management were categorized into ten different themes; change 
management, detail planning, deviation management, 
information flow, production reporting, quality gate, 
traceability, transparency, unnecessary work, and pending work. 
Fig. 1 states the identified challenges for the themes excluding 
pending work and Fig. 2 introduces the possible solutions from 
MES point-of-view. 

 
Fig. 1. Identified challenges 

 
Fig. 2. Solutions offered by MES 

Challenges related to pending work were mostly data 
gathering, which can be done automatically by MES. It also 
gives more accurate data without effort, as desired, and reduces 
the amount of excel sheets required. 

All MES solutions included in the case study met the must-
have features. The nice-to-have features had a fairly large 
dispersion between suppliers. From production floor employee's 
perspective, the offered MES solutions appeared more similar 
than from the operative production employee's perspective. 
Three suppliers were capable to offer complete solutions, when 
rest three were able to offer most of the features. All suppliers 
could provide a suitable system to meet case company’s needs. 
This indicates targeting the best solution for production planning 
and daily management. 

V. CONCLUSING DISCUSSION 

      MES was developed to address the inadequacy of ERP 
systems [2]. Its theoretical purpose is to collect real-time data 
and maintain two-way communication of production floor and 
operative employees [1]. According to Beric, Stefanovic, Lalic 
and Cosic [16] main benefits of MES are better information 
flow, more efficient production planning and quality assurance, 
and simpler monitoring of production. 
      Initially, the case company was interested in MES as an 
easy-to use interface for production floor, but during the case 
study it was understood that there are other functions available 
offered by MES. The case company aimed to perform less non-
value adding activities, collect more accurate data and generate 
logs automatically. These improvements would get rid of 
multilevel excel sheets, enhancing information flow, and enable 
more accurate, real-time information across departments. It was 
also important to have the right information available at the 
right place and time, in the right format.    
      In the case company, the use of insufficient IT-tools 
remained at same level as ten years ago: excels are used for 
many functions due to ERP systems deficiencies. Situations 
requiring quick response, such as a valve related claim, are 
often performed outside the system due to re-scheduling 
needing manual work. This leaves the impact on the overall 
picture of production somewhat unnoticed. It was also common 
that detail scheduling was only done on day’s accuracy. The 
challenge for having longer accuracy were the average loads of 



the items; they were not based on reliable data from actual 
loads. Another challenging for detail scheduling was the lack of 
proactive machine maintenance and its capacity reduction.  
      The objective of the study was to identify challenges related 
to production planning and daily management, examining how 
MES can solve these issues. The theoretical approach was 
based on literature review, and empirical analysis conducted in 
the form of a case study. The research was limited to only 
solving the identified problems with the acquisition of MES in 
addition to the current ERP system, other software options and 
practical actions were excluded. 
      This study confirms that problems identified in the 
manufacturing industry remain if they are not addressed with a 
solution-oriented manner. The findings from the literature 
review and the case study support each other  [17]. The research 
can help other manufacturing companies to identify their own 
challenges and provide ready-made solution proposals. The 
findings revealed that most challenges identified can be solved 
entirely or partially with MES. Some also require changes in 
operational practices. The only identified challenge that can’t 
be solved with MES is related to detail planning: it would 
require acquiring APS system. For production floor, 
improvements can be made with MES, but from operative 
employee point-of-view it does not solve the challenge. 
      Three evaluated suppliers were able to provide all the 
requested features, whereas the other three were able to provide 
most of the features. All suppliers could offer offer a MES 
solution that suited the case company's needs. Therefore, the 
case company’s MES evaluation process was able to 
successfully identify suitable systems as a tool for production 
planning and daily management. 
     For future research other available options solving 
production planning and daily management challenges should 
be studied. Many of the challenges could be resolved without a 
separate system, by changing practical operations and by 
describing processes, so that everyone would have common 
operating methods. Such as study would be especially useful 
from the perspective of smaller companies, which may not be 
able to afford an expensive system investment, even if it will 
eventually pay off.  
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