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Abstract:

Purpose: This article examines how the tree diagram can help translate identified problems
and their causes into structured corrective and preventive actions in a manufacturing
company.

Design/Methodology/Approach: A secondary qualitative analysis used material from a
supervised single-case study of a manufacturing company. The source study combined direct
process observation with analysis of available company documentation. FMEA identified
and prioritized potential failure modes, Ishikawa diagrams structured their causes, and tree
diagrams translated five selected problems into possible corrective and preventive actions.
Findings: The tree diagram linked the identified causes to specific organizational, technical,
and competence-related interventions. In the case examined, the proposed responses
included standardizing procedures, strengthening monitoring, developing employee
competences, improving communication, increasing automation, and clarifying planning and
responsibilities.

Practical Implications: The tree diagram can serve as a straightforward decision-support
tool that bridges problem diagnosis and improvement planning. Its value increases when it is
used sequentially with risk-identification and cause-analysis methods.

Originality/Value: The article presents an integrated FMEA-Ishikawa-tree diagram
sequence and highlights the tree diagram's role in operationalizing qualitative analysis
results, not merely visualizing them.
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1. Introduction

Process improvement requires not only identifying non-conformities but also
translating diagnostic findings into implementable actions. In organizational
practice, this stage can be difficult: identifying a problem does not reveal its causes,
and recognizing those causes does not automatically determine an appropriate
response. Consequently, simple quality-management tools that structure the
analytical process and facilitate the transition from problem identification to action
are particularly valuable (McQuater et al., 1995; Bamford and Greatbanks, 2005;
Starzynska, 2014).

A multi-stage analysis of production and production-related processes was
conducted in the manufacturing company under study. The study began by
identifying process areas, potential failure modes, and their effects. The study then
determined the causes of the problems and assessed their significance, after which it
formulated corrective and preventive actions for failure modes requiring
intervention. This analytical sequence used three complementary tools: FMEA, the
Ishikawa diagram, and the tree diagram.

This article examines the tree diagram's role in supporting the transition from
identifying problem causes to formulating improvement actions. The focus is not the
HACCP system itself, but the tree diagram's use in addressing managerial and
quality-related problems in a manufacturing company. Food safety therefore
provides the empirical context rather than the study's principal subject. Two research
questions were formulated:

— RQI - How can the tree diagram support the structuring of corrective and
preventive actions following prior risk identification and cause analysis?

— RQ2 - What categories of intervention emerge from the use of the tree
diagram in the case under study?

The article contributes by positioning the tree diagram within an analytical sequence
that connects risk assessment, cause analysis, and the design of remedial actions.

2. Literature Review

Quality management is based on a process approach, the systematic identification of
non-conformities, and the implementation of measures designed to reduce the risk of
their recurrence. The total quality management literature emphasizes the importance
of combining diagnostic tools with approaches that support process improvement
and decision-making (Konarzewska-Gubata, 2003; Lancucki, 2003; Urbaniak,
2006). These tools are particularly important in manufacturing environments, where
quality problems wusually arise from multiple interdependent technical,
organizational, and human factors (Jakubiec, 2017; Hamrol, 2008; Dahlgaard et al.,
2000).



The Tree Diagram in Corrective and Preventive Action Planning

498

Empirical and conceptual studies indicate that quality tools are most useful when
embedded in a broader management system and selected according to the problem's
characteristics rather than treated as universally applicable solutions (Hellsten and
Klefsjo, 2000; Tari and Sabater, 2004; Starzynska, 2014).

Failure Mode and Effects Analysis (FMEA) identifies potential failure modes, their
effects and causes, and assesses the significance of the resulting risks. It structures
process analysis and highlights areas that require particular attention. In
manufacturing process studies, FMEA serves as a preventive tool and a basis for
developing risk-reduction measures (Patubicki and Kukietka, 2017).

As a preventive method, FMEA supports prioritizing potential failures, although the
literature also identifies limitations of conventional risk-priority-number calculations
and proposes alternative approaches to risk evaluation (Stamatis, 2003; Liu et al.,
2013).

The Ishikawa diagram, in turn, systematizes the potential causes of an identified
problem. It develops the question "Why does the problem occur?" by grouping
causes and illustrating cause-and-effect relationships. From a practical perspective,
however, identifying causes does not complete the improvement process: the
organization must still answer, "What should be done?" Cause-and-effect analysis
supports the systematic exploration of potential root causes, but its outputs still
require critical validation and translation into appropriate action (Ishikawa, 1976;
Rooney and Vanden Heuvel, 2004; Suarez-Barraza and Rodriguez-Gonzalez, 2019).

This is where the tree diagram becomes useful. Its logic involves hierarchically
decomposing a problem or objective into progressively more detailed elements. In
the application examined here, the tool followed the sequence problem-cause-
corrective or preventive action. This made it possible to link causes identified
through qualitative analysis to specific organizational and technical solutions. The
tree diagram is one of the seven new quality-control and management tools
developed to process qualitative information and translate broad goals or problems
into increasingly specific components and tasks (Mizuno, 1988; Tague, 2005;
McDermott et al., 2023).

Combining these tools allows FMEA, the Ishikawa diagram, and the tree diagram to
be treated not as competing methods but as successive stages of a single decision-
making process. FMEA primarily indicates which problems require attention; the
Ishikawa diagram structures their causes; and the tree diagram develops possible
responses. The tree diagram's value is therefore understood chiefly in operational
terms: it transforms diagnostic findings into a structured plan of possible actions
(Jakubiec, 2012).

Research on quality-tool selection likewise recommends matching tools to particular
stages and objectives of problem solving and combining complementary instruments



Paulina Gajewska, Marcin Jakubiec

499

rather than relying on a single tool (He et al, 1996; Hagemeyer et al., 2006;
Starzynska and Hamrol, 2013). This function is particularly important in
manufacturing companies, where non-conformities arise from technology, work
organization, employee competences, supply processes, and information flows.

The tree diagram accommodates technical, procedural, human-resource, and
managerial responses in parallel. It can therefore support not only quality-related
measures in a narrow sense, but also planning, cross-functional coordination and
operational risk management (Sokovi¢ et al., 2009; Wittenberger and Teplicka,
2024).

Clarity is also important in quality-management practice. A tree diagram preserves
the hierarchy of relationships while reducing information fragmentation. Instead of
producing a list of recommendations detached from the diagnosis, it creates a
structure in which each action can be traced to a specific cause. This facilitates team
discussion, responsibility allocation, priority setting, and subsequent implementation
monitoring (McDermott et al., 2023; Jakubiec, 2017).

The order in which you apply the tools shapes the decision-making process. If a tree
diagram is used too early, before causes have been identified, it may generate
solutions that address symptoms only. If it follows risk identification and cause-and-
effect analysis, its branches can link to previously verified sources of the problem. In
this arrangement, the tree diagram performs a translational function by converting
diagnostic knowledge into intervention options.

3. Methodology

The article presents a secondary, qualitative, and application-oriented analysis of
empirical material derived from a previously conducted single-case study. The unit
of analysis was a manufacturing company producing rapeseed-based products; the
organization remains anonymous.

The source study covered production and related activities, including market and
customer requirements, purchasing and transport, quality control, reporting, storage,
dispatch, and complaints. HACCP-based risk identification and food-safety control
provided the empirical context (Turlejska, 2003; Walaszczyk, 2016).

The source study collected empirical material through direct observation of
production and supporting processes and analysis of available company
documentation. The authors mapped process flows with block diagrams. The authors
then used FMEA to assess the probability, significance, and detectability of potential
failures on 1-10 scales and identify higher-priority causes; Ishikawa diagrams
structured those causes, and tree diagrams translated selected problems into possible
corrective and preventive actions. Three tools with distinct functions were applied:
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— FMEA was used to identify and assess potential failure modes and their
significance.

— The Ishikawa diagram was used to structure the problem causes.

— The tree diagram was subsequently used to develop these causes into sets
of possible remedial actions.

This approach enabled analysis as a sequence of identification, assessment,
explanation, and intervention. Five problems were purposively selected from the
source study because completed tree diagrams were available and, taken together,
they represented managerial, procedural, analytical, and technical applications of the
tool:

insufficient market knowledge,

non-compliance with HACCP requirements,

improperly conducted analyses or tests,

misalignment between raw-material deliveries and collections and the
available production capacity,

5. and technological errors.

b .

These problem areas show the tool's application to managerial and organizational
issues as well as technical ones. The present analysis was non-experimental and did
not measure outcomes before and after implementation. The tree diagram's
usefulness is therefore assessed only in structural terms: traceability between causes
and proposed actions, action specificity, and the organization of different
intervention types - not demonstrated implementation effectiveness.

Figure 1. An integrated problem-solving sequence using FMEA, the Ishikawa
diagram, and the tree diagram

. 3. Cause 4. Action 5. Corrective
2. Risk . .
1. Problem analysis structuring and
. . . —| assessment [ . — — .
identification Ishikawa Tree preventive
FMEA . . .
diagram diagram actions

From non-conformity identification to intervention planning
Source: Authors' own elaboration.

4. Research Results and Discussion

The multi-stage analysis identified failure modes in different parts of the production
process and its supporting activities. Problems requiring action concerned not only
market and production planning but also quality control, technology, storage, and
information flows. Before preparing the tree diagrams, the source study structured
the causes of selected problems using Ishikawa diagrams and then developed
possible solutions for the most significant problems.



Paulina Gajewska, Marcin Jakubiec

501

The first problem concerned insufficient market knowledge. Its sources included the
failure to use available information-gathering methods, inadequate supervision, and
reliance on unverified information. The tree diagram developed these causes into
actions such as benchmarking, conducting market analyses more frequently,
upgrading data-aggregation systems, improving the monitoring of work outcomes,
verifying managerial competences, updating databases systematically, and verifying
acquired information against at least two sources.

The second problem concerned non-compliance with HACCP requirements in
quality control. Identified causes included process instability, contamination,
underdeveloped procedures, insufficient infrastructure safeguards, technical
deficiencies, low employee motivation, and inadequate knowledge of standards.
Proposed responses included more frequent process reviews, increased visual and
laboratory inspections, updating and harmonizing procedures, modernizing
infrastructure and machinery, increasing automation, training, and periodic
knowledge assessments.

For improperly conducted analyses and tests, the main causes were inaccuracy,
incorrect interpretation of results, time pressure, equipment problems, and
insufficient result monitoring. The tree diagram supported actions such as clearer
standards, double-checking results, increasing staffing and analytical capacity,
calibrating equipment, using more advanced analytical methods, defining
responsibilities, and expanding the capacity to retain historical data.

The fourth problem - misalignment between deliveries and collections and
production capacity - demonstrated that the tool can also be used beyond narrowly
defined technical quality. The causes included weaknesses in planning, scheduling,
and order confirmation; poor synchronization of deliveries and collections;
interdepartmental communication problems; and unclear competences.

The proposed actions included visual planning, specifying the order of activities,
continuously adjusting schedules, defining more precise production targets,
improving communication between sales and production, segmenting tasks,
verifying suppliers and customers, developing a competence matrix, and providing
training programs.

The fifth problem concerned technological errors. The identified causes included
unsuitable additives, inadequate control of process execution, insufficient
monitoring of process parameters, incorrect data interpretation, and underuse of
machinery and operator capacity. Actions proposed in the tree diagram included
more detailed analysis of semi-finished products and additives, adopting modern
technological solutions, increasing automation, systematically verifying compliance
with procedures, adding control points, verifying measurements and calibration,
standardizing procedures, developing employee competence, and better using
production capacity.
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Table 1. Examples of the transition from problem identification to action using a
tree diagram

Problem Selected causes Illustrative actions
failure to wuse available .
] . benchmarking; more frequent market
Insufficient market | methods; inadequate . . .
L . analysis; database updates; verification
knowledge supervision; unverified . .
. . against multiple sources
information
process instability;
Non-compliance underdeveloped procedures; | process reviews; harmonized
with HACCEP | technical deficiencies; | procedures; modernization;
requirements inadequate knowledge of | automation; training
standards
inaccuracy; incorrect | clearer standards; double-checking;
Improper analyses |. o . o i
or tests interpretation; time pressure; | calibration; increased staffing; defined
insufficient monitoring responsibility
- inadequate planning; poor| . . .
Misaligned quate p & P visual planning; scheduling;
.2 synchronization; . ..
deliveries and L production targets; communication
. communication  problems; .
collections rules; competence matrix
unclear competences
nsuitable additives; . e
unsy ves, analysis of semi-finished products;
. inadequate control of the . .
Technological . automation;  additional  controls;
process and its parameters; SO L
errors : . . standardization;  training;  process
incorrect interpretation of ..
. reorganisation
data; underused resources

Source: Authors' adaptation of empirical material from an unpublished study.

The analysis of the five problem areas indicates that the tree diagram performs a
different function from FMEA and the Ishikawa diagram. It does not replace risk
identification or cause analysis; instead, it structures the stage that follows diagnosis.
Its principal benefit is that it supports the logical development of each selected cause
into one or more possible actions. The result is a clear map linking the problem to
potential interventions.

Five categories of action recurred across the problems examined. These involved:

(1) standardization of procedures and responsibilities, (2) competence development,
(3) monitoring and control, (4) technology and infrastructure, and (5) planning and
communication. Their recurrence across different problem areas suggests that the
tree diagram can accommodate technical, procedural, human, and managerial
responses within the same analytical structure.

The recurrence of these categories is practically significant. It shows that problems
observed in a production process often do not have a single, exclusively technical
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cause. Non-conformities may arise simultaneously from deficiencies in procedures,
communication, competences and infrastructure.

Figure 2. lllustrative tree-diagram logic for the problem of technological errors
WHY? HOW TO PREVENT?

Detailed analysis of raw materials

Inadequate additives < and additives
More advanced technological

solutions

Increase process automation

Lack of process control
Systematically ~ verify  internal
procedures

Technological Introduce additional control and
errors Lack of control over process analysis points
parameters ) o
Verify calibration and measurement
accuracy
. . Standardize production-stage
Incorrect interpretation of procedures
process data _ )
Train employees and develop their
knowledge

Verify competencies and workforce

Underuse of machinery and structure
operator capacity i
Divide the process into smaller

production lines

Source: Authors' adaptation of empirical material from an unpublished supervised master's
study (2023).

The tree diagram preserves this multidimensionality while translating it into specific
possible actions (Bitkowska, 2013).

On this basis, the three tools can be integrated as follows: FMEA selects problems
requiring intervention, the Ishikawa diagram develops their causes, and the tree
diagram supports designing responses. This sequence may reduce the risk of
adopting intuitive actions that do not directly address the problem's source
(Hagemeyer et al., 2006; Wittenberger and Teplicka, 2024).

This does not mean that the tree diagram itself confirms the effectiveness of the
proposed solutions. The tool structures and develops possible courses of action, but
their effectiveness requires separate evaluation after implementation. It is therefore
more appropriate in this article to discuss the tool's usefulness in action design than
to claim that the proposed actions have demonstrated effectiveness.
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The proposed solutions should not necessarily be implemented in parallel. Some
form sequential dependencies. For example, a procedure should be standardized
before employees are trained to apply it, and only then should compliance with its
requirements be assessed. Similarly, in process data, measurement rules and
responsibilities should be defined before expanding the scope of monitoring. Future
applications of the tree diagram could therefore be extended to indicate sequence,
action owners and performance measures.

From a managerial perspective, it is important to distinguish immediate actions from
systemic solutions. The former include additional inspections, double-checking
results, and increasing the frequency of analyses. The latter include redesigning
procedures, developing information systems, automating processes, modernizing
infrastructure, creating competence matrices, and changing planning practices.

A tree diagram can accommodate both types of intervention within a single
structure, thereby facilitating the development of short- and long-term action plans
(Jakubiec and Brodnicka, 2016).

5. Cross-Problem Synthesis Within the Case

The comparative summary of the results obtained from the five tree-diagram
analyses, presented in Table 2, shows that certain categories of action recur across
different types of problems. These primarily concern training and competence
assessment, standardization of procedures, improved monitoring, more effective
information flows, and clearer responsibilities. This suggests that different
symptoms observed within the company may share common organizational causes.

Table 2. Categories of action identified across the five tree diagrams

Action Problem areas in Managerial
Examples e —
category which it occurred significance
Standardizatio |updated instructions; HACCEP; T
. reduces variation in
n and consistent rules; defined |analyses/tests; . .
o qe . working practices
procedures responsibilities technological errors
training; knowledge HACCEP; .
& g . . reduces the risk of
Competences |assessment; competence |deliveries/collections;
. . human error
matrix technological errors
o . additional control points; |market knowledge; .
Monitoring . enables earlier
double-checking; more analyses/tests; . .
and control detection of deviations
frequent analyses technology
Technology . HACCP; improves process
automation; o
and L .. |analyses/tests; repeatability and
. modernization; calibration o
infrastructure technology reliability
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Action Problem areas in Managerial
Examples G £ Yoo
category which it occurred significance

scheduling; visual improves the

Planning and . oy market knowledge; coordination of
.~ . |planning; communication S 3
communication rules deliveries/collections |processes and
decisions

Source: Authors' adaptation of empirical material from an unpublished study.
6. Conclusions, Proposals, Recommendations

This article aimed to determine how the tree diagram can support the transition from
problem diagnosis to designing corrective and preventive actions. The case study
indicates that the tool's analytical usefulness lies in its placement after risk
identification and cause analysis.

In response to RQ1, the tree diagram structures the relationships between a problem,
its causes, and possible actions. In the case examined, it supported developing
causes into specific organizational, procedural, competence-related, and technical
interventions. In response to RQ2, five recurring categories emerged: standardization
and procedures, competence development, monitoring and control, technology and
infrastructure, and planning and communication.

A practical recommendation is to use the tree diagram not as an isolated tool but
sequentially with methods for risk identification and cause analysis. The proposed
FMEA-Ishikawa-tree diagram arrangement creates a straightforward decision logic:
which problems are significant, why they occur, and what can be done to reduce or
eliminate them.

The study is limited by its single-case design and the lack of a comprehensive
assessment of outcomes after implementing the recommended actions. The findings
therefore do not support claims about the tree diagram's universal effectiveness or
the effects of individual solutions on company performance.

Future research should compare several organizations and evaluate actions before
and after implementation, using indicators such as the number of non-conformities,
response time, quality costs or the number of complaints.

The article contributes by highlighting a stage often overlooked in quality-problem
analysis: operationalizing diagnostic findings. The tree diagram clearly links
knowledge of problem causes to an action plan, supporting continuous-improvement
practice.
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