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Abstract

Nowadays, manufacturing companies are looking to improve their sustainability in the market. However, there are
several factors that negatively affect it, such as workload imbalance among workers, defective parts, and customer
complaints, to name a few. This paper presents a case study of a workload imbalance in a global customer complaint
follow-up process in a manufacturing company, generating lagged complaints (no follow-up), which has negatively
impacted the sustainability of the process. Due to this, the objective of this project is to increase the sustainability of
the process by reducing the number of delayed complaints. To do this, the causes of the problem are identified. Then,
an analysis of the process flow map is performed to see the current distribution of the workload among the different
plants of the company. Moreover, corrective actions are implemented and followed up. Subsequently, the process is
standardized, transferred by parts to the different plants, monitored for control, and the effectiveness of the actions is
measured. As a result, there was an increasing trend in terms of compliance in the capture of complaints, starting with
84% and reaching 97%. Similarly, the total number of complaints received showed a decreasing trend. Finally, zero
delayed/indefinite complaints (no follow-up) were obtained. Therefore, it is concluded that workload balancing has a
positive impact on the sustainability of processes in manufacturing companies.
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1. Introduction

Sustainability is divided into three dimensions: economic, social, and environmental (Fischer, Brettel, & Mauer,
2020). This research focuses only on economic sustainability, which is defined as the ability to efficiently use available
resources to ensure profitability over time (Barile, Quattrociocchi, Calabrese, & Iandolo, 2018). One of the sectors
contributing most to economic expansion is the manufacturing industry (Olufayo, 2019). However, even today,
companies face problems that negatively impact their sustainability, such as defects in their products (Goyal, Agrawal,
& Saha, 2019), customer complaints (Neves et al., 2018), low sales, or low productivity (Fatimah & Aman, 2018), to
mention few. In addition, the human factor plays a key role in the sustainability of companies (Mercado-Burciaga,
2020). Therefore, it is required that there is a balance of the workload among workers and that the workload is not
classified as high so that they can perform their tasks adequately (Fathi, Nourmohammadi, Ghobakhloo, & Yousefi,
2020; Miranda, Indrawati, & Wulandari, 2018). As a result, manufacturing companies must implement strategies to
make efficient use of resources (Kishawy, Hegab, & Saad, 2018), and thus maintain a good level of sustainability.
Although studies have been conducted to assess sustainability in the manufacturing sector, most of them have focused
on assessing the sustainability of the manufactured product, while efforts to assess sustainability at the process level
are relatively limited, focusing mainly on specific processes such as turning, milling or grinding (Saad, Nazzal, &
Darras, 2019).

For instance, Ngai, Chau, Poon, and To (2013) developed an energy and utility maturity framework for systematic

measurement and management of natural resource consumption for sustainable manufacturing process. Similarly,
Jayal, Badurdeen, Dillon, and Jawahir, (2010) presented an overview of recent trends and new concepts in the
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development of sustainable products, processes and systems. In particular, these authors presented recent trends in
developing improved sustainability scoring methods for products and processes, and predictive models and
optimization techniques for sustainable manufacturing processes, focusing on dry, near-dry and cryogenic machining.
Therefore, a case study of a global customer complaint tracking process is presented in this research. The research is
conducted in a manufacturing company dedicated to the development and manufacture of medical technology that
seeks to improve medical discoveries, diagnostic systems, and health services. The company has five plants, which
will be called plant 1, plant 2, plant 3, plant 4, and plant 5. Each plant is made up of the areas of Management, Quality
Systems, Supplier Quality, Manufacturing, Human Resources, Accounting, Engineering, Health and Safety,
Warehouse and Continuous Improvement. The investigation is carried out in the Quality Systems area, since it is in
charge of receiving, capturing and processing customer complaints, sending samples of nonconforming product,
investigating the customer complaint and taking corrective actions to resolve the reported problem and provide a
timely response to the customer.

Figure 1 shows the overall complaint follow-up process for reporting late complaints, i.e., those that have not been
followed up and, therefore, clients have not received a response. As can be seen, the process starts with the customer
reporting the complaint. Plant 1 then receives the complaint and captures it in the system, in addition to receiving
samples of the reported part number. Plant 2 then escalates the complaint for follow-up at the responsible
manufacturing plant (Plant 3, 4 or 5) to detect the root cause of the complaint and propose corrective actions. Once
the complaint investigation is completed, the complaint is sent to plant 1, where the information is captured, and the
end customer is notified of the complaint resolution (Figure 1a). Figure 1b shows the workload distribution. Note that
plant 1 performs four activities (blue boxes), plant 2 only performs one activity (red box), while the on-site customer
complaint follow-up activity is distributed among plants 3, 4 and 5, according to the responsibility of each of them.
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Figure 1. a) Global complaint follow-up process, b) Workload distribution between plants.

In this process there are some weaknesses, among them is the unbalance of the workload between plants, being plant
1 the one with a high workload. This results in the late receipt and incorrect capture of customer complaints. This
prevents an effective follow-up of the complaint process, prevents timely response to the customer, and leads to
customer dissatisfaction. Recently, the company has received 423 undefined complaints from its customers, which
have been left behind without a follow-up and, therefore, without a response to the customers, negatively affecting
the sustainability of the process.

Therefore, the general objective of this research is to increase the sustainability of the global customer complaint
follow-up process. The specific objectives are to transfer the process of receiving and capturing customer complaints

from plant 1 to plants 2, 3 and 4, and to balance the workload in the plants.

Based on the above, the following assumptions are made:
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e Assumption 1 (Al): Training workers on the global complaint tracking process has a direct and positive
impact on the transfer of the global complaint tracking process.

e Assumption 2 (A2): Standardization of the global customer complaint tracking process has a direct and
positive impact on the transfer of this process to other plants.

e Assumption 3 (A3): The transfer of the global complaint tracking process has a direct and positive impact on
workload balancing.

e Assumption 4 (A4): Workload balancing has a direct and positive impact on decreasing lagged (untracked)
complaints.

e Assumption 5 (A5): Decreasing of lagged (untracked) complaints has an indirect and positive impact on the
sustainability of the global complaint tracking process.

Figure 2 shows the causal model with the five assumptions.

Training workers on the
global complaint tracking
process

A1

v

Sustainability of

Transfer of global A3‘ ) As | Decreasing of lagged As _ the global
. ) > Workload balancing . > . .
complaint tracking process (untracked) complaints complaint tracking
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Standardization of the
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Figure 2. Causal Model

2. Methodology

To implement the methodology of this project, equipment and tools such as microscopes, vernier, megohmmeter,
syringes, infusion equipment, are used to adapt a laboratory in plant 3. Figure 3 shows the method applied to achieve
the objectives mentioned above.

The following is a detailed description of how each stage of the method is carried out.

2.1 Stage 1: Identification of causes of overdue complaints

To identify the causes of lagging complaints, an Ishikawa diagram is developed (Wong, 2011; Wong, Woo, & Woo,
2016). In this, the problem to be solved is written and aspects related to labor, machinery, measurement, method,
materials and environment are taken into account as possible causes. Subsequently, a root cause analysis is performed
by applying the Vester matrix to confirm the causes found (Puentes-Montafiez, 2011). Next, we proceed to find
influences among the same causes, using the following criteria:

0 = Does not cause it,

1 = It causes it indirectly or has a very weak causal relationship,

2 = It causes it in a semi-direct way or has a medium causal relationship,
3 = Causes it directly or has a strong causal relationship.

Once these influences and dependencies have been summed up, they are plotted according to their motricity to define
which problems are critical, i.e., which problems must be solved.
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Figure 3. Method for the transfer of the global grievance tracking process

2.2 Stage 2: Value stream mapping analysis

In this stage, all the details and activities of the process and its relationship with customer complaint sub-processes
are analyzed to visualize the current status of the process in terms of the workload of each plant, as well as to define
the expected process (Singh, Garg, & Sharma, 2011). To carry out this stage, an engineer with knowledge in the value
stream is hired to carry out the activity.

2.3 Stage 3: Follow-up of actions

To follow up on the actions necessary for the transition of the customer complaint process, weekly meetings are held
every Tuesday and Thursday from June 6 to December 31, 2020, with the different plants. These meetings are
scheduled to review the status of the actions to achieve the transfer of the process from plant 1 to other plants (plant
2, 3, 4 and/or 5).

2.4 Stage 4: Standardization of the process for receiving and capturing complaints

At this stage, the process of receiving and capturing complaints is standardized. This is so that it can be transferred in
parts to the other plants. To this end, reference procedures are created and defined for the other plants, describing the
steps to be followed to carry out the capture process and their different responsibilities.

2.5 Stage 5: Transfer of the process of receiving and capturing complaints

In this stage, the process of capturing complaints from plant 1 is transferred to the other plants. For this purpose, the
employees of these plants are trained on the activities of the process. For this stage, the updated TW® 2020 system
must be acquired to capture complaints.

2.6 Stage 6: Transfer of the sample reception process

In order to transfer the process of receiving complaint samples, the workers at each plant are trained on the new
activities to be performed. At this stage, equipment and tools are acquired to adapt the laboratory for sample handling
(microscopes, verniers, megohmmeters, syringes, infusion equipment).

2.7 Stage 7: Validation of the information for research follow-up

Here we verify that the information reported in customer complaints by the new responsible plant is complete in order
to redirect the investigation to the manufacturing team in charge of it. Plant 1 makes a day-by-day summary of the
complaints reported in the TW® system and, at the end of the month, makes a comparison of the complaints with
missing information. In addition, the percentage of compliance of the other plants is reviewed.

2.8 Stage 8: Follow-up and monitoring of customer complaints
To track and monitor reported complaints for investigation, Key Performance Indicators (KPIs) are used, such as

incoming customer complaint metrics, information needed vs. customer complaint information, and reported vs.
closed complaints with follow-up. Metrics are ideal for tracking and monitoring customer complaints.

2.9 Step 9: Measurement of action effectiveness
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To measure the effectiveness of the actions, we check whether the process transferred from plant 1 to the other plants
is effective. In addition, it is verified that customer complaints are being followed up in a timely manner and that none
are lagging behind. A customer complaint monitoring KPI is used to measure the transition of the process (metric of
complaints reported vs. complaints closed with follow-up).

3. Results

This section presents the results obtained by applying the methodology described above. Figure 4 shows an Ishikawa
diagram with the different causes detected for the problem of complaints without follow-up. As can be seen, with
respect to labor, the following causes were detected:

e Lack of personnel in the process.
e Customer complaints with lack of information in the system (ineffective complaint capture).
e Receipt of complaints reported as not effective, since not all complaints are processed in a timely manner.

On the other hand, the following causes were detected within the method:

e  Current process approach not perfectly understood at all levels.
o  Global customer complaint process method with opportunity for improvement and standardization.
e  Method not robust at global level.

Finally, in the area of measurement, it was detected that there is an incorrect measurement of the information needed
to receive complaints. All these causes have a direct impact on the overall complaint follow-up process. Table 1 shows
the Vester matrix with the relationships of the different causes, while Figure 5 shows the causes that were most critical
for the problem of complaints without follow-up (delayed).
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Figure 4. Ishikawa diagram for causes of complaints without follow up.

Table 1. Vester matrix of causes

Representation | Cause P1 | P2 |P3|P4|P5]|P6|P7|X-
axis
P1 Failure to process all complaints in a timely 0O |10 (3 |3 |3 |3 |3 15
manner
P2 Incorrect capture of complaints 0 J]0 |2 |3 |3 |3 |2 |13
P3 Lack of personnel in the process 2 |3 [0 |0 O JO |O
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Figure 5. Determination of the critical causes of the problem of complaints without follow-up
As can be seen, the most critical causes were the following:

Not all complaints are processed in a timely manner (P1).
Lack of understanding of the current method (P5).
Incorrect capture of complaints (P2).

Incorrect measurement of information (P4).
Non-standardized method (P6).

The training given to workers in plants 2 and 3 focused on eliminating these causes. On the other hand, Figure 6 shows
the new workload distribution, which is more balanced between plants 2, 3 and 4, in comparison with the load
distribution shown in Figure 1.b.
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Figure 6. Distribution of the workload between plants after the project has been carried out
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Figure 7 shows the results according to the compliance obtained in the effective capture of customer complaints in the
period September - December 2020. As can be seen, there was an increasing trend in terms of compliance in the
capture of complaints, starting with 84% and reaching 97%. Similarly, the total number of complaints received showed
a decreasing trend.
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Figure 7. Percentage of compliance in the capture of customer complaints

Figure 8 shows the results regarding the completeness of the information for the investigation of complaints in the
period from December 2020 to April 2021. As can be seen, only in the month of December 2020 was one complaint
left unreported, but in the months of January to April 2021 all complaints were reported, as the information needed
for the investigation was complete and on time, so no complaint was left without follow-up in the months of 2021.
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Figure 8. Comparison of complaints for investigation and reported complaints
The review of the transferred process showed that it was effective, since it was possible to follow up on customer

complaints in a timely manner, resulting in zero delayed/indefinite complaints (no follow-up) in the period from
January to April 2021, as can be seen in Figure 9.
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Figure 9. Number of undefined complaints in the period January-April 2021 !

4. Conclusions

According to the results obtained, which indicated that only in the month of December there was only one customer
complaint without follow-up and that in the following four months the result was zero delayed/indefinite complaints
(without follow-up), it can be concluded that the general objective of this project, which was to increase the
sustainability of the process, was met.

As remember, the specific objectives were the following:

e Transfer the process of receiving and capturing customer complaints from plant 1 to the other plants.

e Balance the workload in plants.
Regarding them, it is concluded that this was achieved, since the process was transferred from plant 1 to plants 3 and
4, thus balancing the workload between plants (see Figure 5).

With respect to the assumptions, the following is concluded:

e Assumption 1 (Al): Training workers on the global grievance follow-up process has a direct and positive
impact on the transfer of the global grievance follow-up process. It is concluded that there is insufficient
evidence to reject this assumption, since training workers on the new process and their understanding of it
was a key element for them to perform it effectively.

e Assumption 2 (A2): Standardization of the global customer complaint follow-up process has a direct and
positive impact on the transfer of this to other plants. It is concluded that there is insufficient evidence to
reject this assumption, since the standardization of the process was a key element for it to be carried out
effectively.

e Assumption 3 (A3): The transfer of the global customer complaint follow-up process has a direct and positive
impact on workload balancing. As in the previous cases, it is concluded that there is insufficient evidence to
reject this assumption, since the transfer of allowed workers from different plants to have a more balanced
workload among them.

e Assumption 4 (A4): Workload balancing has a direct and positive impact on the decrease of lagged
complaints (no follow-up). The results indicate that there is insufficient evidence to reject this assumption,
since workload balancing allowed the number of lagged complaints to decrease.

e Assumption 5 (A5): The decrease in lagged complaints (without follow-up) has a direct and positive impact
on the sustainability of the overall complaint follow-up process. Finally, we conclude that there is insufficient

! The blue bar reflects the complaints reported month after month, of which can be manufacturing, design, supplier or marketing responsibility and
clinical recommendations (user errors when using the product), the orange bar are the complaints to investigate only manufacturing responsibility,
so for example in the month of January of the 310 complaints there were only 30 were manufacturing responsibility.
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evidence to reject this assumption, since, as the results indicated, the number of delayed client complaints
decreased, and therefore, the sustainability of the process increased (Goyal et al., 2019).

As mentioned in the Introduction section, customer complaints have a direct impact on the sustainability of companies.
Based on this background and the results obtained, the contribution of this project is to establish that workload
balancing through process transfer has a direct impact on the number of customer complaints in the first instance, and
on the sustainability of companies in the second instance. Therefore, workload balancing allows companies to use
their resources efficiently.

Finally, it is concluded that the standardization of a process and the training of workers on this process have an impact
on the reduction of customer complaints and, therefore, on the sustainability of the process and of the company.

4.1 Limitations

The limitations of this project were the time available, since the necessary resources, both human and material, were
allocated for the project. However, although the results of the project were as expected according to what was planned
in the general and specific objectives, if more time had been allocated to each stage of this research project, perhaps
the results would have been more precise and more favorable.

4.2 Recommendations

As future work, it is recommended that the company review other processes and the distribution of the workload
among employees in order to improve its level of sustainability. In addition, it is also recommended to convert the
variables of the causal model into latent variables, and the assumptions into hypotheses to perform a statistical analysis
in a sample of more companies and more processes.
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