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ABSTRACT

The corrugated paper industry is an indispensable industry, and it has been developing for more than 50
years. Hence, it is important for a firm to find its core competence, study effective business strategies,
and form a long-term competitive advantage. However, few researchers focus on the harmonizing
between the operational problems and solutions from customer and supplier angles. The purposes
of this research are to analyze frequently encountered problems and to find appropriate solutions
to upgrade production efficiency and business performance for the corrugated paper industry in
Taiwan. This study mixes quality function deployment and analytic hierarchy process approaches to
find some operational problems and provide the solutions based on experts’ experience. The findings
are projected to deliver some significant contributions: academically, by professionally conducting
further theoretical validation and by adopting suitable strategies to fit the needs of customers.
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INTRODUCTION

Paper is one of daily necessities tightly related to our lives in many forms, such as newspaper, notebook,
bill, tissue, cardboard box, and so on. With the progress of technology, the function and application of
paper is getting more and more extensive (Lin & Zheng, 2017). In addition, the annual consumption
of a piece of paper in a country not only represents a nation’s industrial, economic, and cultural
condition; but also determines an index of life standard (Dahal, Henderson & Munn, 2013). Therefore,
the rise and fall of the paper industry has become the vanguard index of developed countries. Recently,
the paper industry in Taiwan has suffered from structural change of domestic industry; such as the
rise of environmental protection consciousness, the migration of downstream industry, insufficient
labors, saturated market, and other factors. These situations cause the paper manufacturing industry
to face more competitions. Moreover, in the 21% century, the paper manufacturing industry is facing
unforeseen changes because the globalization of politics, economics, society, and technological
power offer unstoppable competition trends. Besides some public paper companies, currently, there
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are still hundreds of small and medium scale paper companies in Taiwan. Normally, they are middle-
stream and down-stream paper processing companies with less information, R&D capabilities, and
lower prices to engage in price competition for each company, leading to vicious circles. Hence, the
paper industry needs to adapt to the environmental changes to execute more effective policies, such
as cost-effective and labor-effective policy and identify internal and external operational problems.

Paper is a consumer-dedicated product that considers the cost, quality, function and concerns
about the safety, comfort, and usability in different locations (Gavrilescu, Puitel, Dutuc & Craciun,
2012). Managers need to consider all of the factors above while trying to fulfill the needs of the
customers. Under intensely competitive market circumstances, the corrugated paper industry is
always endeavoring to streamline the organization to meet customer satisfaction and maintain a good
relationship with business partners (Paryani, Masoudi & Cudney, 2010). Therefore, it is critical to
improve the relationship and find appropriate solutions for the frequently encountered problems when
cooperating with business partners. Furthermore, under the premise of sustainable management,
the paper industry has to figure out the appropriate solutions for various kinds of organizational,
technological, and operational issues; then set up internal and external strategies to control the
cost and maximize the profit of a company (Jauhar Pant & Abraham, 2014). Quality Function
Deployment (QFD) is an approach intended to service quality and product design. It aims to satisfy
customers’ needs and then translate them into the targeted design and quality assurance throughout
the production process (Chan & Wu, 2002). QFD is a well-known approach among companies to
analyze the relationship between design requirements and customer requirements. The fundamental
concern of QFD is the House of Quality (HOQ) (Temponi, Yen & Tiao, 1999). According to HOQ,
customers’ needs can be transferred to engineer idea then integrate them into the part or components,
characteristics, and the process operation.

Although QFD originated in the manufacturing industry, previous studies rarely used QFD to
discuss the issue of the paper industry. Generally speaking, what customers in the paper industry need
is good quality, low price, and precise delivery date. The quality and function deployment transforms
customer’s needs into product design needs. It uses HOQ to meet the demanded quality to provide a
guiding principle for the enterprise executive or decision makers. The advantages of QFD can also
be applied in the paper industry by listening to the Voice of Customer (VOC) after integrating the
function need; reduction of design change; reduction of production and service cost; and reduction
of product development period.

From management point of view, managers need to understand customers’ needs and identify
some solutions to provide qualified product and services to fit customers’ needs. This study intends
to verify the management problems from experts inside the company. Customer requirements are
investigated through expert interview and Critical Incident Technique (CIT). When management
problems and the customers’ needs are all identified, then possible solutions to the problems to
fulfill customers’ needs will be proposed. Through an evaluation between problems and solutions,
a relationship matrix can be identified. It is expected that using such triangle methods, customer’s
demands can be fully satisfied.

The paper industry is an indispensable business in the manufacturing industry. Its condition and
tendency are usually influenced by the market and the customer’s need. When domestic industries
numerously emigrate from Taiwan to other countries, the paper demand is gradually decreasing.
In addition, the raw material such as pulp and waste paper are controlled by international market,
while domestic paper industries generally rely on importation. Hence, it is very tough for domestic
paper industries to survive. In addition to the previously mentioned two exterior problems, the paper
industry encounters some main interior operational problems need to be resolved or improved. With the
engagement of technology improvement, the paper industry should reduce the production cost, improve
productivity, and use E-management to obtain more management efficiency (Civi, 2000). As a matter
of fact, there are various processing procedures for paper-making manufacturer; therefore, it is better for
a paper-making manufacturer to diversify its production on different processes to reduce the business
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risks (Amihud & Lev, 1981). Itis crucial for a company to increase productivity, enhance a company’s
competitiveness relative to its competitors, and raise a company’s profitability. Generally, a company
will improve productivity by modernizing and upgrading production facilities; engaging mergers and
acquisitions to generate synergies; and changing the organization for better management (Ghosal &
Nair-Reichert, 2009). In addition, it is also significant for a company to modernize its production and
management system to improve performance and efficiency. Nowadays, most machines in the paper
industry are controlled by computers; the main goal is to improve its quality and productivity, reduce
its production costs, and break through the environmental constraints (Dumont, 1986). Furthermore,
all industries must have experienced some operational failures or problems, especially in this dynamic
environment. The problems can be caused by inadequate equipment maintenance, inspection, repair,
and coordination problems which arise among or between employees, management, and customers
(Adler-Milstein, Singer, & Toffel, 2009). As a consequences, the company may get low quality of
product or service, because operational problems can distract employees in value-adding activities,
weakening discipline process, and harm employees and customer directly (Tucker, 2004); further, it
also influences organization’s financial performance. Thus, understanding the company’s operational
problems is crucial to prevent it from causing bad outcomes for the company.

Because there are many operational problems in the paper industry, this study aims to identify
the types of problems and divide them into different aspects according to the company’s departments.
This study intends to explore which solution is the most critical to customers. The main objectives
of this research are to find the appropriate solutions for the frequently encountered operational
problems during companies’ cooperation with their suppliers and business partners. Based on the
study background, this research combines the QFD and AHP method to help the corrugated paper
industry’s manager finding the best way to solve operational problems; then plan, organize, lead,
and control a standard corporate structure. The outcome can help managers know how to improve
the defect for each department to generate other synergies.

LITERATURE REVIEW

The inadequate equipment maintenance, inspection, repair, and coordination problems rised among
employees, management, and customers may cause operational problems (Adler-Milstein et al.,
2009). According to Tucker (2004), operational failures or problems are defined as the extent to which
employees do not have supplies, equipment, information, or people needed to complete their work
assignments. In more details, operational problems are related to the materials, equipment, help from
others, tools, suppliers, budgetary support, information, and aspects of the work environment (Gilboa,
Shirom, Fried & Cooper, 2008). Therefore, in this paper, operational problems are categorized as
production, marketing, human resource, research and development (R&D) and financial problems.
Following Hou (2009), flaws caused by the product quality can be categorized into paper
dimension issues or paperweight, paper surface issues, paper quality issues, and its negative effects
on consumers. Paperweight deficiencies consist of error in paper weight and size, paper side cutting,
datum and bending the line, and unstable paper weight. While paper strength problems consist of
insufficient hardness, unstable moisture paper, deficiency form paper join, paper snap, no paper joint,
paper snap due to its damaged paper sides, imperfect paper rewind, paper wrinkle, and paper strength
(Figueira, Santos & Almada-Lobo, 2013). Moreover, paper surface problems include the impurities
from small pieces of rubber, plastics, and rubbish; paper color not stable or dye permeating effect;
deficiency in the smoothness of paper skin; deficiency in the quality of printing; errors in the paper’s
waterproof capability; and deficiency from the intensity of flatness. In addition, other problems
related to paper quality contain peculiar smell, unstable paper quality, and deficiency from stapling.
In general, marketing problems occur when organizations do not prioritize their users (Keller,
2017). If it happens, organization may not be able to grasp the real customer needs. Besides, bad
channels selection and inconsistency cross-channels also create a problem in marketing because the
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organization may make a mistake in selecting a channel for certain customers; thus, the information
regarding the product or service could not reach them. Furthermore, other problems related to the
mechanism of marketing, such as internet, telephone, fax machines, may also inhibit the marketing
process when those factors are inappropriately used (Kjellberg, Azimont & Reid, 2015).

Human resource is essential in the organization, especially when it is human capital oriented.
However, according to Howe-Walsh and Schyns (2010), there are crucial challenges inherent in
human resources decision-making which involve intangible characteristics of human capital. Human
behavior is difficult to predict, observe, and measure; thus the organizations are forced to put more
effort in selecting the right human resources and managing their investment. When organizations
make wrong decision by choosing low skilled- and low experienced-employees, they may need to
spend more investment training them. Thus, recruiting the right person in the right position is very
important for human management.

According to Huan, Yongyuan, Sheng and Qinchao (2017), problem in R&D department usually
caused by the typical cultural traits influences the way R&D department assimilates the knowledge
from various resources. Besides, R&D scientists may also be reluctant to share their knowledge
for fear that it is shared to to the wrong person or cannot be accepted by others. When the R&D
department faces this kind of problems, they may not be able to create a valuable or varied product
and service for customers.

There are many measurements to measure the financial condition of the organization, such as
through financial ratios of the organization. For instance, when the turnover rate ratio is low, the
organization may face difficulties getting cash; thus, further influencing their operational activities,
such as production and marketing. Besides, when the raw materials are getting more expensive
while it does not possess enough financial capital, it inhibits the production activities. In this case,
organization may decide to borrow money from the bank, however, it may be difficult for them to
pay back if the load rate is too high. Therefore, it is better for organizations to find some ways in
order to prevent it to happen.

RESEARCH DESIGN AND METHODOLOGY

Research Methodology

A complete and precise understanding of customer needs and expectations is the key to possess
competitive advantage in the marketplace and stand out from an intensely competitive business
environment (Pakdil, Isin, & Geng, 2012). As an important management tool, QFD only offers a
visual connective process to assist an organization in satisfying its consumer needs through product
design and development cycle and contributes to increase customer satisfaction and decrease product
design and development time (Stirn, 2006).

In this study, the following procedures are conducted:

Step 1: Prioritize Alternatives. A team of experts identified to express their opinions regarding the
operational problems of a paper company using AHP methodology. This study identifies the
following operational problems in the beginning stage of research; (1) production; (2) marketing;
(3) human resources; (4) research and development; and (5) finance.

Step 2: Problem Solutions. Through the application of QFD, the operational problems are transferred
to the needs which point it out into functional solutions. This study also intends to identify
specific solutions to match the operational problems above. Specifically, the solutions including;
Implemented logistics management system (A1l); Put TQM into practice (A2); Eliminate old
machines to upgrade production efficiency (A3); Implement ERP electronic system (A4); Increase
customers’ satisfaction (AS5); Increase advertisement and marketing activity (A6); Develop
different qualities of papers to meet the market’s demand (A7); Upgrade service quality (AS);
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Participate at more fairs to gain more potential customers (A9); Hire young and outstanding people
(A10); Outsource other professional companies (A11); Internal rotation of company to cultivate
well-rounded employees (A12); Provide complete training to upgrade employees’ techniques
(A13); Massive procurement for cost down (A 14); Strategic alliances with other companies (A15);
and Strive for more banks to lower their loan rate (A16), are illustrated. Three levels of correlation
between operational problems and solutions are established, namely: 9 (strong relationship), 3
(medium relationship), and 1 (week relationship). If there is no connection between problems
and solutions, the matrix’s correspondent crossings are left empty.

Step 3: Correlations among solutions. To identify the roof of HOQ, two solutions are deemed as
correlated. If the variation of the value of one solution changes, the value of the other solution
will also change, and vice versa. Positive correlation means that there is positive change
simultaneously, while negative correlation means otherwise. It has become the relationship
matrix or the roof of HOQ.

Data Collection
CIT Interview Design

The Critical Incident Technique (CIT) is a method for qualitative research and it specifically designs
its procedures to observe human behavior to facilitate the researchers in classifying and generalizing
problems more efficiently (Brunton & Jeffrey, 2010). It is an effective approach to help companies
improving their internal and external factors; the study applies this approach in the Taiwanese paper
industry. Specifically, in order to find out the details of operational problems and the best solutions
to solve them, this study conducts CIT for the experts as the beginning step.

Two Taiwanese sales representatives were interviewed to provide more professional and
experienced opinions and viewpoints for the questionnaire items of this study. First of all, the
company information questions including the scale, capital, number of employee, job position, and
working experience were asked in the first part. Secondly, personal data questions, such as education
level, age, monthly income, gender, and occupation were also looked into. Thirdly, the questions as
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previously mentioned and displayed in the Figure 1 were included in the questionnaire. Experts were
asked to share their opinions related to the operational problems and the way they solve it. Fourthly,
there are two types of different cross comparisons of each dimension for the structural study. Finally,
experts were asked to explain which solution influences or is influenced by other; in other words,
the correlation among solutions. These information was adopted to develop the questionnaire for
AHP in the next section.

AHP Questionnaire Design

This study targets to explore the best solutions for a company to improve the cooperation with its
partners to achieve better performance. AHP is a decision-making method to organize and analyze
complicated decisions. It can be applied for general decision operation and group decision-making
by decomposing a complicated problem into a multi-ranking hierarchical configuration of criteria,
alternatives, and objectives (Sharma, Moon & Bae, 2008). The questionnaire was designed in two
parts. The first part explains how to fill the survey and asks respondents to fill in some basic companies
and personal information. The second part is a paired comparison questionnaire. The scale varies
from 1 to 9 with odd numbers as shown in the Table 1.

Table 1. The Fundamental Scale Explanation of AHP Method

Number Meaning
1 Equal (two elements are the same importance with respect to the third one)
3 Moderate (slightly much) (one elements has a little more importance than the other with respect
to the third one)
5 Much (one element has much more importance than the other one)
7 Very much (one element is significantly more important than the other one)
9 Extreme (one element is absolutely more important than the other one)

Thirty interviewees were invited to recall the most impressive case during their work in the past
six months. The interviewers then had to find the detailed information and critical factor resulting
from those situations based on interviewees’ viewpoints. Afterward, the interviewers need to clarify
the cause and effect. In addition to two sales representative experts, these thirty interviewees can also
identify additional problems and solutions. The questionnaire design is basically divided into four
parts, including the fundamental framework, explanation and example, questions, and respondent
information. There are 16 actions in the horizontal line and 20 questions in the vertical line. Comparing
with other studies’ questionnaires, the conceptual model is complicated; thus, the respondents have
to be careful to fill in the questionnaire. The questions are selected to evaluate the interviewees
based on the observation of the study. In this study, those interviewees include experts in the paper
industry from top managers to employees. The goal is to determine and further identify the Taiwan
paper industry operational problems and the appropriate solutions to increase each department’s
performance and efficiency in the paper industry.

FINDINGS

Respondent Information

By using CIT method in the first stage, this study conducted 30 experts who have experienced in
facing operational problems in the paper industry in Taiwan through interviews and open-ended
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questionnaire. Table 2 shows the detailed information about the interviewees. The interviewees are
working in various management positions within the paper industry. Most of these interviewees are
experienced; hence, they are able to provide useful ideas and information.

Table 2. The Information of Interviewees for AHP

1 33 years Chairman Industry Paper Product
2 24 years CEO Industry Paper Product
3 22 years Production Manager Industry Paper Product
4 3 years Finance Manager Industry Paper Product
5 5 years CEO Industry Paper Product
6 1 years CEO Industry Paper Product
1 10 years CEO Paper Broker

8 1 year Art Design Paper Broker

9 23 years Sales Assistant Industry Paper Product
10 27 years Finance Manager Industry Paper Product
11 27 years CFO Industry Paper Product
12 3 years Sales Representative Industry Paper Product
13 6 years Sales Representative Material Supplier
14 5 years Production Manager Material Supplier
15 2 years Sales Representative Material Supplier
16 6 years Sales Representative Material Supplier
17 3 years QC Manager Material Supplier
18 17 years Sales Representative Material Supplier
19 20 years Sales Manager Material Supplier
20 2 years Sales Manager Material Supplier
21 20 years CEO Material Supplier
22 18 years Production Manager Material Supplier
23 10 years Marketing Manager Material Supplier
24 10 years HR Manager Material Supplier
25 20 years CFO Material Supplier
26 12 years Finance Manager Material Supplier
21 10 years Sales Representative Material Supplier
28 5 years Sales Assistant Material Supplier
29 3 years QC Assistant Material Supplier
30 2 years Production Assistant Material Supplier
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Table 3. Comparison Matrix and Weight of overall Operational Problem

Goal Production | Marketing l;la :;Ei:e Research Finance ev
(C1 (C2) (€3) (C4) (C5) i
Production (C1) 1 7 7 5 7 0.610(EP)
Marketing (C2) 177 1 1 1 1 0.092(EM)
Human Resource (C3) 1/7 1 1 1 1 0.092(EH)
R&D (C4) 1/5 1 1 1 1/3 0.083(ER)
Finance (C5) 177 1 1 3 1 0.124(EF)
1.628(SP) 11(SM) 11(SH) 11(SR) 10.333(SF)

A, =5.197; CR = 0.044

QFD and AHP Computation

Thirty experts were interviewed to provide relative importance between on elements and others
based on AHP questionnaire. The result of these pairwise comparisons and eigenvector of the overall
operational problems were calculated. The consistency ratios (CR) were also calculated based on
Saaty (2004). With the CR values of 0.001 for operations, 0.070 for marketing, 0.001 for human
resource, 0.057 for R&D, and 0.040 for finance, which are all lower than 0.1, it can be concluded
that the answers among experts are consistent.

In summary, the important rating of group (departments) and sub-groups (operational problems)
are shown in Figure 2 below. Figure 2 shows that the problems in “Production” department is the
most important problem to be solved, followed by problems in “Finance”, “Marketing”, “Human
Resource”, and “Research” department. Meanwhile, in sub-criteria, the most important problem in
each department are as follows: “Punctual deliver” in “Production” department; “The price of raw
material fluctuates” in “Finance” department; “The adoption for foreign customer” in “Marketing”
department, “Shortage of skilled workers” in “Human Resource” department, and “The design level
of package is not high enough” in “Research” department.

The Co-Relationship Among Operational Action For Solutions

At the roof of HOQ, the relationship among action for solutions is determined. This part is important
because management needs to consider the casual effect when doing the actions, since it can be positive
or negative relationship. Positive relationship indicates that when one of the action is being used,
other action can be used in the same way. Meanwhile, negative relationship means if an action is used,
other action will be used in the opposite way. The roof part of HOQ is shown in Figure 3. Figure 3
shows that all of the inter-relationship among actions for solutions are positive. For example, when
a company does the action of implement logistics management (A1), it also need to do other actions
which are put TQM into practice (A2), eliminate old machines to upgrade production efficiency
(A3), implement ERP electronic system (A4), increase customers’ satisfaction (AS5), upgrade service
quality (A8), participate more fairs to explore more customers (A9), and outsource other professional
companies (All).

The Relationship Matrix

In this study, the correlation between customer requirements which is operational problems and
technical requirements which is the action for solutions, were counted into different levels: 9 (strong
relationship-¥), 5 (medium relationship-}), 1 (weak relationship-/\), and O (no relationship). Based on
the knowledge of experts, the level of each correlation is decided. Figure 4 shows the matrix between
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operational problems and action for solutions. These results are further calculated to get the relative
weight to know which solution is more important.

Figure 4 shows that among 16 possible solutions to solve operational problems in the paper
industry, Eliminate old machines to upgrade production efficiency (A3) is the most effective solution
(14.77%), followed by Hire young and outstanding people (A10) with 8.71%, Provide complete
training to upgrade employees’ techniques (A13) with 8.26%, Develop different qualities of papers
to meet the market’s demand (A7) with 8.14%, Outsource other professional companies (Al1) with
7.65%, and so on. It indicates that management can focus on A3 more to solve operational problems,
similarly for other solutions. Through this way, management may be able to work more effectively
and efficiently because they know which solution has more influence in dealing with the problem.
Thus, they will not waste their time to do other things.

There are some examples that the 16 possible solutions can solve the operational problems of
each department. From Al to AS5, they can solve production problems. From A6 to A9, they can
solve marketing problems. From A10 to A13, they can solve human resource and R&D problems.
From A14 to A16, they can solve finance problems. According to production problems, TQM is an
effective method of managing an organization to improve its overall efficiency and performance.
According to Zhang, Waszink, and Wijngaard (2000), the Chinese manufacturing industry started to
implement TQM since 1978 while Chine still had inefficient effective quality management systems



International Journal of Asian Business and Information Management
Volume 12 « Issue 3

Figure 3.
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Figure 5.
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and applications at the business level. There has not been prominent progress in the beginning though
Chinese government has made great efforts to urge companies to implement TQM to improve product
quality. Afterward, the empirical data indicated that TQM implementation instrument is reliable and
valid. It can also be used directly in other studies for different populations.

As to marketing problems, increasing advertising and marketing activities is critical to attract
customers in the paper industry. According to Oladepo and Abimbola (2015), advertising is essential
in the long run by making customers less price sensitive as well as by reducing the size of non-loyal
segment. Hence, the importance of advertising and marketing has to be focused on. Price is not
necessarily the most important though every manager in the paper industry wants to save the cost;
however, maintaining a stable quality is a better way to run the business in the long run. As to human
resource and R&D problems, outsourcing the professionals can save the cost and time of training new

1
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comers and sustain the stability of product. In addition, the internal rotation of an organization can
effectively cultivate well-rounded employees. As to financial problems, strategic alliances with other
companies can solve the operational problems. According to Gulati, Wohlgezongen and Zhelyazkov
(2012), alliances are cooperative relationships driven by a logic of strategic resource needs and
social resource opportunities. The resource such companies acquire through alliance could enable
them to share costs or to differentiable technologies that outweigh alliance formation disadvantages.
Therefore, a strategic alliance is not only suitable for financial problem but also suitable for other
department problems.

The House of Quality

Finally, by combining the above results, this study built up the HOQ for operational problems and its
solutions in the paper industry in Taiwan. The sign of roof part of Figure 5 indicates the positive or
negative relationship between two actions. The plus sign means there is a positive relationship between
action 1 and action 2. When you want to increase A1, you also need to increase A2. Meanwhile, the
minus sign means there is a negative relationship between action 1 and action 2. When you want to
increase Al, you need to decrease A2.

Take the production and human resource department, for example, when a company wants to
Eliminate old machines to upgrade production efficiency (A3), it also intends to Increase customers’
satisfaction (AS). By upgrading production efficiency, the quality, price, and delivery time can be
improved a lot; when the company wants to Hire young and outstanding people (A10), it also needs
to Provide complete training to upgrade employees’ technique (A13). It is because the company needs
to have not only new skilled people, but also skilled current people. In addition, Figure 5 shows the
HOAQ of this study and the professional viewpoints of experts from the Taiwan paper industry.

RESEARCH DISCUSSION

This study focuses on capabilities part, which means how to shape the company’s resource deployment
and its decision-making process while providing it with the capacity to compete. By conducting QFD
with experts and managers in the paper industry, the results of this study provide appropriate action
for solutions to deal with operational problems. The solutions are derived based on the capacity of
the company. Thus, the possibility of solving the operational problems is doable.

Based on the results of this study, several conclusions can be drawn as follows. Regarding the
results of CIT, there are many operational problems and action solutions emerged through open-
ended questionnaire. The results show that experts and managers address operational problems in
production department as the most important problem that needs to get priority to be solved (ev=0.61).
Production problems such as punctual delivery, defection rate of product, and failure rate of machine
are the most crucial problem in the paper industry. This result is supported by previous studies of
Miranda et al., (2010). In dealing with those problems, experts and managers agree that they need to
improve the implementation of logistics management system (A1), eliminate old machine to upgrade
production efficiency (A3), implement ERP electronic system (A4), and increase customer satisfaction
(AS5). These problems are very critical to be solved because when the delivery is not on-time, the
production of the paper cannot be done. It means that there will be no activity in the company that
further creates negative influence on company performance. Similarly, defection rate of product and
failure rate of machine will make production activity become difficult. Besides, the product itself
will have low quality. The second most crucial problem in the paper industry comes from finance
department (ev=0.124). The price of raw material is getting expensive, and it gives the paper industry
many financial problems (Mahmood & Elliott, 2006). When the price of raw material is high, the
company has to be very efficient in using it. Another issue is when the turnover rate of the company
is low which indicate that company will have less money available. The high rate of bank loan also
makes company difficult to get the money. Companies may have money from the banks, but it will
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be difficult for them to pay it back because the rate is too high. Thus, some companies choose not to
borrow money from banks. As a consequence, they may have shortage financial situation. In order to
solve these problems, managers suggest to ally strategically with other companies (A15) and strive
for more banks to lower the loan rate (A16).

Furthermore, the problem in marketing department (ev=0.092) also needs to be considered.
The results of this study show that the adoption for foreign customers is the problem needed to get
more attention from the company. It is because the company may not be able to introduce the product
to foreign customers if it cannot fulfill what foreign customers want (Lee, Kim & Kwon, 2017).
Besides,the company also needs to consider the tools in marketing context. The result of this study
shows that ineffective internet marketing can also create problems in operational activity in the paper
industry. Therefore, managers create possible solutions including developing different qualities of
paper (A7), upgrade service quality (AS8), take part in more fairs to explore more customers (A9),
and increase advertisement and marketing activity (A6).

Moreover, in human resource department (ev=0.092), the shortage of skilled workers creates
problems during operational activity. This result is consistent with (Kinda, 2010). When the workers
lack skills, they will not be able to work in an effective and efficient way. They may waste time,
waste the raw materials or other resources, and make many mistakes which further negatively impacts
the product. Furthermore, workers with lack experience in technology can also inhibit operational
activity in the paper industry. When the workers do not know how to use machine correctly, they
may produce the product inefficiently. Besides, increasing personnel cost also creates problems in
operational activity. High cost must be compensated by high quality of personnel so that the cost
that has been spent will be worth it. Therefore, managers may decide to hire young and outstanding
people (A10), outsource other professional companies (A11), internal rotation of company (A12),
and provide complete training to upgrade employees’ techniques (A13).

Finally, the least important but still need to be considered is the problem from R&D department
(ev=0.083). The design of the package that is not high as a result of low quality in R&D department
is the crucial problem needed to be solved. R&D department needs to understand the customers’
needs and wants including the design of package. When they cannot do that, they will fail to satisfy
customers which further leads to the company’s negative effect. Similarly, when R&D department
does not improve its ability, they will not create new products so that the variety of the product will
be low. In order to deal with these problems, managers need to improve their human resources and
upgrade their services. Managers may hire young and outstanding people (A10), outsource other
professional companies (A11), design different qualities of papers to meet the market’s demand (A7),
or upgrade service quality (AS8).

CONCLUSION

Conclusion

The main objective of this study is to explore operational problems in the paper industry by using the
CIT method and then utilizing the QFD and AHP method to find the effective solution actions for
each problem. It can come up with conclusion that the most effective action to deal with operational
problems is “eliminate old machine to upgrade production efficiency”. It is consistent with Upadhye,
Deshmukh, and Garg’s study (2010). The result makes sense because the most crucial problem
comes out from production department. Thus, the action regarding production activity needs to get
more attention. By eliminating old machine, the company will be able to produce more and perform
more effectively and efficiently. Furthermore, changing the machine with the new one is believed to
solve the problem related to foreign customers. It is because foreign customers may have different
preferences with local customers, thus the company needs to adjust their machine with one that is
flexible to be used and provides many different features. Moreover, this action also can minimize
the problem of shortage personnel skill. It is because by having new technology, the company can
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replace human resources with machines. Thus, the company not only can reduce shortage of skilled
employees but also the labor cost. In the R&D department, this action is also useful for creating a
variety of product because new technology provides many features to create it. The second of the most
effective action for solutions is “hire young and outstanding people.” This action is explicitly needed
for human resource department. Skilled personnel will produce good performance which further
creates good quality of products. Therefore, finding and organizing human resource is significant for
the company. Furthermore, the other action that needs to be done is “providing complete training to
upgrade employees’ techniques.” The company will have skilled employees in each department by
hiring competent employees and providing them with a complete training. The result of this study
provides the other solutions that the company may take to solve operational problems. Managers
may take the most effective solution first, followed by other solutions to minimize the failure and
maximize the possibility of dealing with certain operational problems.

For the correlation among action for solution shown in the roof of HOQ, this study concludes as
follows. From the experts’ and managers’ point of view in solving operational problems, the company
may need to combine several actions. The plus sign on the roof means action one and action two have
positive relationships. When action one increases, action two also has to increase. Contrarily, the
minus sign on the roof means action one and action two have negative relationship. When action one
increases, action two has to decrease. Take the human resource department, for example, when the
company wants to “hire young and outstanding people,” it also needs to “provide complete training
to upgrade employees’ technique.” It is because the company needs to have not only new skilled
employees, but also the current one. Besides, these new people can also learn about the company
from the training. Take the production department for another example, when the company wants to
“eliminate old machines to upgrade production efficiency”, it also intends to “increase customers’
satisfaction”. By upgrading production efficiency, the quality, price, and delivery time can be improved
alot. Consequently, the customers’ satisfaction will increase. Thus, it is important to do both of those
actions at the same time. The roof of HOQ in this study is useful for management to consider not
only in one action, but also the other possible action for solutions.

Managerial Implication

Based on the results of this study, several managerial implications can be drawn as follows. First of all,
the major purpose of this study is to explore operational problem and identify the level of importance
of those problems from experts’ and managers’ point of view. The results show that the most crucial
problems in operational activities come from production department which are “punctual delivery,”
“defection rate of product,” and “failure rate of machine.” Based on that, paper companies should put
more effort in solving those problems rather than other problems in operational activity. Managers
can make a list based on the important rate on HOQ, which problems have to be solved first followed
by other problems. They should do this to avoid wasting time and resources for the problems that
actually do not have too much influence on the company.

Secondly, managers need to choose the most effective solution for solving operational problems.
Based on the roof of HOQ, managers can also make a list on which action they can take first and give
more effort to implement it. Through that way, managers can not only solve the problems, but also
improve their quality in operational activity. Besides, since there is also a possibility that managers
need to combine more than one action to solve the problems, they need to consider other actions
when they want to implement a particular action. Thus, managers should think in broader view when
they decide to choose a certain action.

Finally, by understanding the relational matrix on HOQ, managers will be able to understand
which action is suitable for a particular problem. There may be more than one action for 1 problem.
Thus, managers should consider the overall actions instead of an individual one. Managers should also
think about the available resources they have, not only about raw materials or such, but also financial
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and human resources. Managers cannot choose all actions when they actually do not have enough
resources. Therefore, managers should really consider the best action among several alternative actions.

Limitation and Suggestions for Future Research

As with all studies, this research has notable limitations that may be investigated in the future research.
Firstly, the results of this study and its implication were obtained from the paper industry in Taiwan;
hence, when it applies in other countries, the results may be different. Therefore, future study may
conduct a research that not only for Taiwanese experts and managers, but also for other countries.
Through this way, future research may find another important factor that influences on both operational
problem and action for solutions. Secondly, this study focused on the solving of operational problems
in the paper industry. Future study may not only focus on solving the operational problems, but also
improving the effectiveness of operational activity. It will give more contribution to the company.
Furthermore, the HOQ in this study only focuses on the internal company. Thus, future study may
extend the investigation on how competitors deal with similar operational problems. By doing
benchmarking, the company will have more knowledge to solve operational problems not only from
the internal company, but also from competitors. Finally, each department has their own problems that
need solution. Future research may focus on each problem and provide more sophisticated solution.
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