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ABSTRACT

Failure Modes and Effects Analysis is performed to identify and mitigate risks
in the production and development of products. A Failure Modes and Effects
Analysis created according to the AIAG/VDA FMEA Handbook uses Action
Priority to prioritize optimization actions to reduce the occurrence of the
failure cause, or to detect the failure cause or failure mode. However, there are
only three possible categories of Action Priority, consisting of high, medium,
and low, in place of the traditional Risk Priority Number, which could
complicate prioritization when there are many items with the same Action
Priority. This paper evaluates a method for prioritizing within one Action
Priority. Three methods were used to evaluate additional prioritization criteria
based on prioritizing first by Action Priority, then criticality, consisting of
severity times occurrence, and then by occurrence. The highest possible Risk
Priority Numbers were compared to the highest possible criticalities and Action
Priority. The results were evaluated using three columns consisting of 1,000
simulated randomized values from which a sample was taken to make
comparisons. An evaluation was also performed using a real Failure Modes
and Effects Analysis. This study found that prioritization based on Action
Priority can be supplemented by prioritization based on criticality within the
highest Action Priority. This study provides organization with criteria that can
reduce a high number items within one Action Priority to a more manageable
number for both prioritizing optimization and reporting.

© 2026 Published by Faculty of Engineering

1. INTRODUCTION

Manual (Chrysler LLC et al., 2008), as well as SAE’s
(Society of Automotive Engineer) Surface Vehicle
Standard J1739: (R) Potential Failure Mode and Effects

An FMEA (Failure Modes and Effects Analysis) is a risk
identification and mitigation method used across
industries such as pharmaceuticals (Sangode, 2024), food
(Frunza, 2021), and the automotive industry (Plinta et al.,
2021), where FMEAs are mandatory according to
ISO/TS 16949:2016 (Gueorguiev et al., 2020). The
creation of an FMEA was previously governed by the
AIAG’s (Automotive Industry Action Group) Potential
Failure Modes and Effects Analysis (FMEA): Reference

L Corresponding author: Matthew Barsalou
Email: matthew.a.barsalou@gmail.com

Analysis in Design (Design FMEA), Potential Failure
Mode and Effects Analysis in Manufacturing and
Assembly Processes (Process FMEA) (SAE, 2009). Both
AIAG and SAE used RPN (Risk Prioritization) for
prioritizing improvement actions in FMEASs because an
FMEA may have too many potential failures to
effectively introduce additional actions for every failure
(Faltin & Opitz, 2017).

795



Barsalou, Further criteria for FMEA prioritization

An RPN is derived by multiplying severity times
occurrence times detection and severity, occurrence, and
detection are rated using tables with values from one to
ten (Maisano et al., 2020). The tables are used for rating
severity, occurrence, and detection with defined criteria
for each rating. For example, a severity of ten
corresponds to a safety risk, a severity of nine
corresponds to a violation of a regulation, a severity of
eight corresponds to a loss of a primary function, and a
severity of seven is a degradation of a primary function.
Occurrence is rated based on both the maturity of the
technology and the detection rating is based on the
effectiveness of the evaluation method (AIAG/VDA,
2019).

When using RPN for prioritization, failures with the
highest RPNs are addressed first (Zhou et al., 2016). The
AIAG (Chrysler LLC et al., 2008) recommends against
using threshold values when prioritizing based on RPN;
however, this guidance is not always followed by
organizations and Plinta et al. (2021) give an example of
an organization that considered RPNs of 80 or lower to
be acceptable, RPNs of 81 to 300 to be potentially
acceptable, and anything over 300 to be unacceptable.

A known disadvantage of RPN that is severity,
occurrence, and detection all have equal weight (Li etal.,
2020) and severity, occurrence, and detection having
equal weighting can lead to unrealistic prioritizations
(Fabis-Domagala et al., 2021).

To compensate for a failure with a high severity receiving
a much lower prioritization than a failure with a low
severity, only severity times occurrence is recommended
when using RPN (Anackovski et al., 2021). The value
resulting from only considering severity times
occurrence is called criticality (SAE, 2021).

The AIAG and a VDA (German association of the
Automotive Industry) jointly released AIAG/VDA
Failure Modes and Effects Handbook in 2019, which
introduced AP (Action Priority) in place of RPN
(AIAG/VDA, 2019). The SAE released a revision of the
SAE standard in 2021 that essentially reverted to the
older approach to FMEA using RPN, but with the option
of using AP (SAE, 2021). An AP is derived through the
use of tables that place the greatest emphasis on severity,
some emphasis on occurrence, and the least amount of
emphasis on detection (Anackovski et al., 2021). The
shift from RPN to AP-based prioritization was due to the
possibility of having higher RPNs for failures that
realistically did not need optimization actions, such as
when prevention and detection ratings are both as low as
possible (Ramly & Atan, 2020).

There are three possible APs, consisting of high,
medium, and low. An AP of high must have an
improvement, an AP of medium can have an
improvement or a documented reason explaining why an
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improvement is not needed, and an AP of low does not
need an improvement (Tague, 2023).

Assessments of prioritization based on AP versus RPN
have been made. For example, Sun et al. (2022) used a
Monte Carlo analysis to determine the chance of
implementing an unneeded optimization when AP is low
and the chance of failing to implement a needed
optimization when AP is high. The authors found the
chance of making such mistakes to be very low when
using an RPN threshold value of 100. Barsalou (2022)
also investigated the use of AP versus RPN using a
threshold value of 100. Statistical software was used to
create 10,000 RPN values and found there would be no
difference in the number of required optimizations when
improving both high and medium APs and there would
be less optimizations required when only improving high
APs. This paper evaluates the use of criticality, consisting
of severity times occurrence, and then detection as
supplemental prioritization criteria.

2. LITERATURE REVIEW

The AIAG/VDA FMEA Handbook has been discussed in
multiple papers since its release. For example, Ramly and
Atan (2020) created PFMEASs based on both the older
AIAG approach from the 2009 edition of FMEA Manual
and the AIAG/VDA FMEA Handbook. The authors found
that the AIAG/VDA FMEA Handbook offered superior
prioritization due to the use of AP with weighted values
in comparison to RPN, but the AIAG/VDA FMEA
Handbook form sheet was more difficult to use due to
additional columns and AIAG/VDA FMEA Handbook -
style FMEAs should be created in FMEA software
programs.

3. METHODOLOGY

To determine the impact of prioritizing within a given
AP, three methods were used. First the highest ten
percent of criticalities and RPNs were compared to APs
of high, medium, and low. Then, the conclusion was
evaluated using 1,000 simulated APs, criticalities, and
RPNs that were created by generating severities,
occurrences, and detections and then randomizing them
and taking a sample from the randomized values. Finally,
the conclusion was evaluated using a real-world FMEA.

An assessment of the AIAG/VDA FMEA Handbook
approach was conducted by Kluse (2020), who also
found the use of AP to be superior to RPN, but the overall
AIAG/VDA FMEA Handbook approach was also found
to be much more complex than the older AIAG style
FMEA, which necessitates either extensive training or
the use of expert users. The use of the AIAG/VDA FMEA
Handbook has also been explained by Gueorguiev et al.
(2020), who describe the methodology and recommend
use of external consultants for transitioning from old-
style form sheets to AIAG/VDA FMEA Handbook style
form sheets.
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Kok and Yildiz (2023) compared FMEA prioritization
criteria according to AIAG, AIAG/VDA FMEA
Handbook, and VDA. The AIAG approach to
prioritization is RPN, while the AIAG/VDA FMEA
Handbook uses AP. The VDA approach uses a matrix
with three levels of prioritization based only on severity
and occurrence, which has the disadvantage of failing to
consider detection when prioritizing.

An alternative prioritization system was developed by
Salah et al. (2023) for Industry 4.0, who use RPN, but
based on severity times occurrence times detection times
dependency. The authors describe dependency as rating
the impact of a failure on other components using a scale
of one to ten. In this system of prioritization, the highest
RPN are identified and addressed first using a Pareto.

The application of the AIAG/VDA FMEA Handbook in an
automotive organization was explored with a case study
by Dumitrascu and Dumitrascu (2024), who found the
FMEA lead to a reduction in scrap and an improvement
in both product quality and reliability. The FMEA’s
initial state had 8.7% of the APs rated as high, 78.3%
rated as medium, and only 13% rated as low. Once
optimizations were implemented, there were no high APs
and 56.3% of APs were medium, and the remainder were
low.

The use of the AIAG/VDA FMEA Handbook in meat
processing was assessed by Frunza (2021) using an
FMEA with both RPN and AP. The meat processing
FMEA had multiple APs of low with an RPN that was
greater than the RPN that corresponded to APs of high.
An electrical system was also assessed using an FMEA
with both AP and RPN (Petrescu et al., 2021). An RPN
value of 200 was used as a threshold for improvements,
with improvements only required when the threshold was
exceeded. The authors found much overlap between
RPNs above 200 and an AP of high; however, there were
also RPNs below the threshold for improvement that
corresponded to AP high and APs that were not high, but
had an RPN that was below the threshold for an
improvement.

The AIAG/VDA FMEA Handbook offers a new approach
to FMEAs in addition to the introduction of AP. System
elements must be identified and functions are assigned to
the system elements. Then, failures are assigned to the
function and the resulting worksheet is much larger than
previous FMEA form sheets (AIAG/VDA, 2019). An
FMEA can still use AP in a more traditional style form
sheet when following SAE’s SAE J1739 (SAE, 2021),
which offers the possibility of using either AP or RPN.

3.1. Methodology for highest ten percent APs

To determine the impact of prioritizing within a given
AP, three methods were used. First the highest ten
percent of criticalities and RPNs were compared to APs
of high, medium, and low, as shown in Table 1. Then, the
conclusion was evaluated using 1,000 simulated APs,

criticalities, and RPNs that were created by generating
severities, occurrences, and detections and then
randomizing them and taking a sample from the
randomized values. Finally, the conclusion was evaluated
using a real-world FMEA.

Table 1. Number of high, medium, and low APs for all
ossible combinations

AP Number of occurrences Ten percent

High 318 31.8
Medium 196 19.6

Low 486 48.6

The APs of high, medium, and low were separated into
three tables. Each table was sorted first by highest
criticalities and then by highest RPN. The highest ten
percent of criticalities and RPNs were color-coded to
identify them. The amount of overlap between the
highest ten percent of criticalities and RPNs were then
observed after sorting by RPN and criticality. The
severity, occurrence, and detection ratings for the
criticalities were also observed. Table 2 lists the highest
ten percent of AP high, sorted by criticality. Table 3 lists
the highest ten percent of criticalities for AP medium, and
Table 4 shows the highest ten percent of criticalities for
AP low.

Table 2. Highest ten percent of criticalities for AP high

Severity | Occurrence | Detection | Criticality | RPN
10 10 10 100 1000
10 10 9 100 900
10 10 8 100 800
10 10 7 100 700
10 10 6 100 600
10 10 5 100 500
10 10 4 100 400
10 10 3 100 300
10 10 2 100 200
10 10 1 100 100
10 9 10 90 900
10 9 9 90 810
10 9 8 90 720
10 9 7 90 630
10 9 6 90 540
10 9 5 90 450
10 9 4 90 360
10 9 3 90 270
10 9 2 90 180
10 9 1 90 90
10 8 10 80 800
10 8 9 80 720
10 8 8 80 640
10 8 7 80 560
10 8 6 80 48
10 8 5 80 400
10 8 4 80 320
10 8 3 80 240
10 8 2 80 160
10 8 1 80 80

Note: Gray background indicates value is in top ten
percent
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Table 3. Highest ten percent of criticalities for AP

medium

Severity | Occurrence | Detection | Criticality | RPN
6 10 4 60 240
6 10 3 60 180
6 10 2 60 120
6 10 1 60 60
8 7 1 56 56
6 9 4 54 216
6 9 3 54 162
6 9 2 54 108
6 9 1 54 54
5 10 4 50 200
5 10 3 50 150
5 10 2 50 100
10 5 1 50 50
5 10 1 50 50
7 7 1 49 49
6 8 4 48 192
6 8 3 48 144
6 8 2 48 96
8 6 1 48 48
6 8 1 48 48

Note: Gray background indicates value is in top ten percent

Table 4. Highest ten percent of criticalities for AP low

6 4 4 24 96
3 8 4 24 96
8 3 3 24 72
6 4 3 24 72
3 8 3 24 72
8 3 2 24 48
6 4 2 24 48
3 8 2 24 48
8 3 1 24 24
6 4 1 24 24
4 6 1 24 24
3 8 1 24 24
3 7 10 21 210
Note: Gray background indicates value is in top ten
percent

3.2 Methodology for random combinations

To observe what would happen when criticality is used
as an additional prioritization criteria, Minitab Statistical
Software was used to generate three columns of one to
ten with each value repeated one hundred times to
represent severity, occurrence, and detection ratings.
Three columns with 1,000 values each were then
generated using a random distribution generator. The
random values followed the normal distribution and had
a mean of 100 and a standard deviation of one. The
random values in the first column were sorted from
lowest to highest, together with the values representing
severity to randomize the position of the severity values.
The procedure was then repeated for the simulated
prevention and detection values. The AP was then
determined for each of the thousand values. There were
327 APs of high, 191 APs of medium, and 482 APs of
low, as shown in Table 5.

Table 5. Number of high, medium, and low APs for
1,000 random combinations

AP Number of occurrences
High 327

Medium 191
Low 482

The simulated severity, occurrence, and detection values
were then separated into three tables based on high,
medium, and low AP. A new column was then added to
each table using a random distribution generator in
Minitab Statistical software to generate random normally
distributed values with a mean of 100 and a standard
deviation of one. This randomization was performed to
take a sample of ten values from high, medium, and low
APs. The highest ten criticalities for AP high using
random combinations are shown in Table. 6, the
combinations for AP medium are in Table 7, and the
combinations for AP low are in Table 8.

Table 6. Number of high, medium, and low APs for
1,000 random combinations

Severity Occurr | Detecti Cr_itica RPN
ence on lity

6 7 1 42 42
6 6 1 36 36
5 7 1 35 35
6 5 6 30 180
6 5 5 30 150
10 3 4 30 120
6 5 4 30 120
3 10 4 30 120
10 3 3 30 90
6 5 3 30 90
3 10 3 30 90
10 3 2 30 60
6 5 2 30 60
3 10 2 30 60
10 3 1 30 30
6 5 1 30 30
5 6 1 30 30
3 10 1 30 30
4 7 1 28 28
9 3 4 27 108
3 9 4 27 108
9 3 3 27 81
3 9 3 27 81
9 3 2 27 54
3 9 2 27 54
9 3 1 27 27
3 9 1 27 27
5 5 6 25 150
5 5 5 25 125
5 5 4 25 100
5 5 3 25 75
5 5 2 25 50
5 5 1 25 25
6 4 6 24 144
6 4 5 24 120
8 3 4 24 96
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10 6 2 60 120
8 7 8 56 448
6 8 10 48 480
6 7 7 42 294

10 4 3 40 120

10 4 2 40 80
8 4 7 32 224

Table 7. Highest ten criticalities for AP medium using
random combinations

Severity | Occurrence | Detection | Criticality RPN
8 6 1 48 48
4 9 4 36 144
5 7 4 35 140
6 5 10 30 300
7 4 2 28 56
4 6 7 24 168
7 3 9 21 189
2 9 9 18 162
2 8 8 16 128
4 4 10 16 160

Table 8. Highest ten criticalities for AP medium using
random combinations

Severity | Occurrence | Detection | Criticality | RPN
6 6 1 36 36
4 5 2 20 40
3 5 3 15 45
6 2 7 12 84
9 1 8 9 72
3 3 9 9 81
8 1 10 8 80
1 6 8 6 48
1 4 10 4 40
1 1 6 1 6

3.3 Methodology for a real-world FMEA

An actual FMEA was used for a final evaluation. The
FMEA was for a manufactured product and was created
according to the AIAG/VDA FMEA Handbook. An
FMEA is proprietary; therefore, the organization that
owned the FMEA granted permission to use the FMEA,
but not to share the content of the FMEA. Therefore, the
FMEA will only be described, and not reproduced.

The FMEA had open improvement actions; therefore,
there were many high APs that would later be reduced.
The high APs were selected and sorted by both criticality
and RPN. The different combinations of severity,
occurrence, and detection were then observed.

4. RESULTS
4.1 Methodology for highest ten percent of APs

When high APs were sorted from highest to lowest, only
35.5% of the highest ten percent of RPNs overlapped
with the highest ten percent of criticalities. For medium
APs, none of the highest ten percent of RPNs overlapped
with the highest ten percent of criticalities. For low APs,

only 20.4% of the highest ten percent of RPNs
overlapped with the highest ten percent of criticalities, as
shown in Table 9.

Table 9. Percentage of RPNs overlapping with
criticalities

AP Percent of RPN overlapping with
criticality
High 35.5%
Medium 0%
Low 20.4%

For high APs sorted by the highest ten percent of
criticalities, the criticalities were all 100, 90, or 80. The
corresponding RPNs ranged from 1,000 to 80. There
were ten results for each of the three criticalities, whereas
the corresponding RPNSs always had different values due
to each combination of severity and occurrence having
ten different detection ratings. Medium APs had a wider
range of criticalities and a very wide range of RPNs that
were not in the top ten percent of RPNs. For medium
APs, the highest ten percent of RPNs that overlapped
with the highest ten percent of criticalities tended to be
much higher than the RPNs that did not overlap with
criticalities and this was due to the impact of higher
detection ratings.

Although there was some overlap between criticality and
RPN for high and low AP, there was no overlap when AP
was medium and the amount of overlap for AP medium
and AP low was, limited. The failures prioritized for
optimization would be significantly different depending
on whether prioritizing was based on AP and then
criticality or AP and then RPN. An AP of high has a wide
range of possible criticalities due to a highest possible
criticality of 100 for severity ten with an occurrence of
ten down to a lowest possible criticality of 18 for a
severity of nine together with an occurrence of two.

4.2 Results for random combinations

The highest two criticalities in randomly selected high
APs were both 90 and the third and fourth highest
criticalities were 80 and 60. The highest RPN was 720
and it did correspond to one of the highest two
criticalities; however, there was also an RPN of 450 with
a criticality of 90, which was lower than two RPNs that
corresponded to lower criticalities. In one case, a severity
of six, occurrence of eight, and detection of ten would
have been prioritized before a severity of nine,
occurrence of ten, and detection of five.

For medium APs, the highest criticality was 48 with an
RPN of 48. The RPN of 48 was the lowest RPN due to a
severity of eight, an occurrence of six, and a detection of
one. The highest RPN was 300, and it corresponded to a
criticality of 30, which was the fourth highest criticality,
due to a severity of six, an occurrence of five, and a
detection of ten.
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The highest criticality for AP low was 36, which
corresponded to an RPN of 36. The RPN of 36 was the
second lowest RPN, due to a severity of six, occurrence
of six, and detection of one. The second and third lowest
RPNs were each 40. One corresponded to a criticality of
20, which was the second-highest criticality, with a
severity of four, an occurrence of five, and a detection of
two. The other RPN of 40 corresponded to a criticality of
four, which was the second lowest criticality, with a
severity of one, occurrence of four, and a detection of ten.
The highest and fourth-highest RPNs aligned with the
two highest criticalities for AP High. However, the
lowest criticality was aligned with the fourth lowest
RPN. Two of the three highest RPNs within AP medium
corresponded to relatively low criticalities when using
random combinations, and the highest criticalities
corresponded to lower RPNs. For AP low, the highest
RPNs corresponded to lower criticalities.

4.3 Results for a real-world FMEA

Prioritization based on AP followed by criticality, and
finally RPN was assessed on a real-world FMEA. High
APs were selected and then sorted by criticality. The
highest ten criticalities were for severities and
occurrences of nine or ten. The highest RPNs were in the
top six, but three of the RPNs were lower than RPNs that
were associated with the lowest criticalities. When sorted
by RPN, the first six RPNs and criticalities were again
aligned. However, the next three criticalities were not the
highest three criticalities.

Sorting all APs of highest by RPNs in a real-word FMEA
resulted in three severities of eight in the top ten, while
sorting by criticality resulted in only severity and
occurrence combinations of ten and nine. There is a risk
of overlooking failure effects involving loss of life,
injury, and violation of laws when using RPN to
prioritize after selection based on AP. This would be due
to the equal weighting between severity, occurrence. and
detection, which can result in overlooking potentially
severe consequences where the detection rating is very
high.

5. DISCUSSION

The highest prioritizations within a given AP differ based
on if criticality or RPN is used as an additional
prioritization criterion for the top ten percent of APs of
high, medium, and low, random combinations, and a real-
world FMEA. This is due to only using severity times
occurrence for criticality and using severity times
occurrence times detection for RPN.

Both the highest criticalities and RPNs occur within AP
high. However, a severity of ten and occurrence of 10
will have the highest possible criticality, but could have
a much lower RPN than a severity of six, occurrence of
seven, and a detection of eight. This means a failure that
could result in loss of life and happens often would be
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prioritized after a failure that only results in a loss of a
secondary function that does not occur as often, if
prioritized by AP or RPN instead of AP and criticality.
The difference between criticality and RPN was most
pronounced within AP medium. This may be due to many
possibilities of having a low combination of severity and
occurrence, but a possibility of having a detection rating
of one to ten. Within AP medium, higher severities can
only occur together with a lower occurrence. For
example, a severity of seven or eight is the highest
possible severity and that can only happen with an
occurrence of two or three. This means that the worst
possible failure consequences consist of either a loss of a
main function or a reduction in a main function.

Within AP low, a severity of nine or ten is possible, but
only together with an occurrence of two or three, together
with a very low detection rating, or an occurrence of one,
which indicates the failure cause cannot occur. Higher
RPNs may result within AP low due to severity ratings of
five, with occurrence ratings of only three together with
a high detection rating. For example, a low AP may have
an RPN as high as 150. However, optimization actions
for an AP of low are optional and the highlights severity
ratings, and therefore the worst failure consequences,
only happen within AP low when occurrence and
detection are very low. In such circumstances, the RPN
will be higher than the criticality value, even though the
chance of the failure happening is very low or even non-
existent.

6. CONCLUSION

An FMEA is mandatory in the automotive industry,
where AP is used in place of RPN in organizations
following the AIAG/VDA Failure Modes and Effects
Handbook. This presents a complication when a limited
top risk list is required due to AP only having three
options, consisting of high, medium, and low.

This paper evaluated prioritization based on the highest
combinations of severity times occurrence, followed by
the highest detection rating for the highest AP. This paper
found that the highest combinations of severity times
occurrence, followed by the highest detection rating for
the highest AP can be used to identify a limited list of top
items for both reporting and prioritizing for optimization
actions.

This study has implications for practitioners, managers,
and researchers. Practitioners should use the criteria
identified in this paper when confronted with too many
high APs to address all at once and then repeat the
procedure when the first optimizations have been
implemented. Managers requesting reports, such as a top
ten list, need to need to understand that there may be
more than ten items with an AP of high and should
require employees to use the criteria identified here to
identify the items that will be reported.
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Prioritizing both optimization actions and items for happens often, are prioritized first. But there are many
reporting using AP has the advantage of ensuring that the possible combinations of severity times occurrence
highest combinations of severity, indicating severe within one AP rating, and this paper provides additional
consequences, and occurrence, indicating the failure prioritization criteria.

References:

AIAG/VDA. (2019). AIAG/VDA Failure Modes and Effects Handbook. (1st ed.). USA: AIAG.

Anackovski, F., Kuzmanov, I., & Pasic, R. (2021). Action priority in new FMEA as factor for resources management in
risk reduction. International Journal of Scientific and Engineering Research, 12(4), 921-925.

Barsalou, M. (2022). Investigation into a Potential Reduction of FMEA Efforts Using Action Priority. Management and
Production Engineering Review, 13(4), 59-71. doi: 10.24425/mper.2022.142395

Chrysler LLC, Ford Motor Company, General Motors Corporation. (2008). Potential Failure Modes and Effects Analysis
(FMEA): Reference Manual (4th ed.).

Dumitrascu, D.-l., & Dumitrascu, A.-E. (2024). Failure Modes and Effects Analysis for Automotive Trim Parts
Processing. Engineering Proceedings, 76(1), 22. doi: 10.3390/engproc2024076022

Fabis-Domagala, J., Domagala, M., & Momeni, H. (2021). A concept of risk prioritization in FMEA analysis for fluid
power systems. Energies, 14(20), 6482. doi: 10.3390/en14206482

Faltin, F. W., & Opitz, P. (2017). Blueprint For Success. Six Sigma Forum Magazine, 16(4), 12-20.

Frunza, G. (2021). The Application of the Failure Modes and Effects Analysis (FMEA) Methodology to Improve Meat
Product Quality. Lucrari Stiintifice, 64(2), 227-232.

Gueorguiev, T., M. Kokalarov and B. Sakakushev. (2020). Recent Trends in FMEA Methodology. In 7th International
Conference on Energy Efficiency and Agricultural Engineering (EE&AE), Ruse, Bulgaria, 2020:1-4. doi:
10.1109/EEAE49144.2020.9279101

Kluse, C. (2020). A critical analysis of the AIAG-VDA FMEA; Does the newly released AIAG-VDA method offer
improvements over the former AIAG method? Journal of Management and Engineering Integration, 13(1), 71-85. doi:
10.62704/10057/24747

Kok, N., & Yildiz, M. S. (2023). New generation FMEA method in automotive industry: an application. Journal of
Turkish Operations Management, 7(1), 1630-1643. doi: 10.56554/jtom.1193787

Li, G. F., Li, Y., Chen, C. H., He, J. L., Hou, T. W., & Chen, J. H. (2020). Advanced FMEA method based on interval 2-
tuple linguistic variables and TOPSIS. Quality Engineering, 32(4), 653-662. doi: 10.1080/08982112.2019.1677913

Maisano, D. A., Franceschini, F., & Antonelli, D. (2020). dP-FMEA: An innovative failure mode and effects analysis for
distributed manufacturing processes. Quality Engineering, 32(3), 267-285. doi: 10.1080/08982112.2020.1729991

Petrescu, L., Petrescu, M. C., Cazacu, E., & lonita, V. (2021). Risk Priority Number vs Action Priority in Electrical
Systems. In 12th International Symposium on Advanced Topics in Electrical Engineering (ATEE), Bucharest,
Romania, 2021, pp. 1-6. doi: 10.1109/ATEE52255.2021.9425178

Plinta, D., Golinska, E., & Dulina, L. (2021). Practical Application of the New Approach to FMEA Method according to
AIAG and VDA Reference Manual. Communications - Scientific letters of the University of Zilina, 23(4), 325-335.
doi: 10.26552/com.C.2021.4.B325-B335

Ramly, E., & Atan, H. (2020). FMEA AIAG-VDA - Commentary and Case Study. Proceedings of the International
Conference on Industrial Engineering and Operations Management Dubai, March 6-8, 2020. doi:
10.13140/RG.2.2.26358.55363

SAE. (2009). Surface Vehicle Standard J1739: (R) Potential Failure Mode and Effects Analysis in Design (Design
FMEA), Potential Failure Mode and Effects Analysis in Manufacturing and Assembly Processes (Process FMEA).
Warrendale, PA: SAE International.

SAE. (2021). Surface Vehicle Standard J1739: (R) Potential Failure Mode and Effects Analysis (FMEA) Including Design
FMEA, Supplemental FMEA-MSR, and Process FMEA.

Salah, B., Alnahhal, M., & Ali, M. (2023). Risk prioritization using a modified FMEA analysis in industry 4.0. Journal
of Engineering Research, 11(4), 460-468. doi:10.1016/j.jer.2023.07.001

Sangode, P. B. (2024). Developing a framework for the India pharmaceutical supply chain-risks assessment through a
FMEA approach. Asia Pacific Journal of Health Management, 19(3), 241-258. doi: 10.24083/apjhm.v19i3.3171

Sun, J. J., Yeh, T. M., & Pai, F. Y. (2022). Application of Monte Carlo simulation to study the probability of confidence
level under the PEMEA’s action priority. Mathematics, 10(15), 2596. doi: 10.3390/math10152596

Tague, N. R. (2023). The Quality Toolbox (3rd ed.), Milwaukee, WI: The ASQ Quality Press.

801



Barsalou, Further criteria for FMEA prioritization

Zhou, Y., Xia, J., Zhong, Y., & Pang, J. (2016). An improved FMEA method based on the linguistic weighted geometric
operator and fuzzy priority. Quality Engineering, 28(4), 491-498. doi: 10.1080/08982112.2015.1132320

Matthew Barsalou

QPlus

Manama,

Bahrain
matthew.a.barsalou@gmail.com
ORCID 0000-0003-3117-0216




