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A Study on the Method for Judging the Required Protection Capacity
through Decision Making
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Abstract

Protective facilities are the last means of ensuring the survivability of personnel and assets, and there is a greater
amount of matters to consider than those of general buildings. However, the Defense Military Facilities Criteria and
the Ministry of the Interior and Safety, Ordinance No. 20, are only considering the expected enemy threats. In this
study, we use objective and statistical methods to refine the consideration of the required capacity of protection based
on the opinions of the experts. Specifically, the study adopts the Delphi technique associating the experts related to 30
defense military facilities criteria. ‘The first-round questions were open—ended, and it compiled the points to consider
related to the bulletproof and explosion — proof design. The second questionnaire was applied as closed questionnaire
with 7 points scale methods. As a result of the factor analysis on the opinions of the experts, it was confirmed that
the protection requirement level was due to METT + TC.

Keywords : required capacity of protection, delphi technique, factor analysis, METT+TC
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Figure 1. The need for reset required capacity of protection
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Figure 2. Delphi technique process
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Table 1. Factors considered for protective criteria

Code Statements
01 Overall protection level for entire facilities
02 Differential protection level for structural component
03 Allowable time for recovering damages
04 Connectivity with EMP protection
05 Effect of damage mitigation by security measures
06 Threat level depending on enemy tactics
07 Expected recovery scale
08 Importance, operation, characteristic of units
09 Threats per phase (time) & area
10 Availability of alternative facilities
1" Threat level depending on IPB*
12 Construction and reinforcement costs
13 Expected damage scale
14 Availability of damage restoration equipments
15 Threats of surrounding nations
16 Effect of damage mitigation by sacrifice component
17 Movement for personnel or equipments
18 Urgency for recovering damages
19 Characteristic of operation area (downtown, etc.)
20 Protective function against natural disaster
21 Differential protection level for partial structural component in
overall level for entire facilities
*IPB : Intelligence Preparation of Battlefield
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Table 2. Degree of agreement in seven points scale method

Number Degree of agreement

Extremely agree

Agree
Slightly agree
Neutral
Slightly disagree
Disagree
Extremely disagree
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Figure 3. Results of second survey on factors considered for protective criteria

Table 3. Statistical analysis on results of second survey

Descriptive Statistics Normality Wilcoxon signed rank test
Code Determ.
Mean Standard Median IQR* W P-viaue v P-value

01 3.925 1.890 4.000 3.000 0917 0.001 294 0.733 Defered
02 3.113 1.527 3.000 2.000 0917 0.001 195 0.000 Rejected
03 5.415 0.795 6.000 1.000 0.826 0.000 1035 0.000 Accepted
04 381 1.809 4.000 2.000 0937 0.008 355 0.457 Defered
05 3.208 1.405 3.000 2.000 0915 0.001 147.5 0.000 Rejected
06 5.830 0.672 6.000 1.000 0812 0.000 1378 0.000 Accepted
07 3.000 1.240 3.000 2.000 0911 0.001 e 0.000 Rejected
08 6.245 0.677 6.000 1.000 0.786 0.000 1431 0.000 Accepted
09 6.528 0.668 7.000 1.000 0.687 0.000 1431 0.000 Accepted
10 6.547 0.667 7.000 1.000 0673 0.000 1431 0.000 Accepted
M 6.151 0.770 6.000 1.000 0.798 0.000 1431 0.000 Accepted
12 3.774 1.938 4.000 3.000 0918 0.001 344 0372 Defered
13 3.264 1.521 3.000 2.000 0.921 0.002 208 0.002 Rejected
14 5.830 0.753 6.000 1.000 0.841 0.000 1378 0.000 Accepted
15 4.906 0.597 5.000 0.000 0.759 0.000 861 0.000 Accepted
16 6.113 0.751 6.000 1.000 0.805 0.000 1431 0.000 Accepted
17 6.642 0.591 7.000 1.000 0.625 0.000 1431 0.000 Accepted
18 4.698 0.540 5.000 1.000 0.706 0.000 630 0.000 Accepted
19 4717 0.568 5.000 1.000 0.731 0.000 630 0.000 Accepted
20 2.453 1.030 3.000 1.000 0.873 0.000 0 0.000 Rejected
21 6.453 0.695 7.000 1.000 0.724 0.000 1431 0.000 Accepted

*|QR : Interquartile Range
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Table 4. Statistical analysis on results of third survey

Descriptive Statistics
Code

Normality Wilcoxon signed rank test

Mean Standard Median IQR

W

Determ.

P-viaue \ P-value

01
04

3.472
3.358
3.566

1.422 4.000 1.000
1.429 4.000 2.000
1.693 4.000 3.000

0.898
0.917
0.895

0.000
0.001
0.000

129.5
128.5
244

0.011
0.003
0.064

Rejected
Rejected
Refered

Table 5. Statistical analysis on results of forth survey

Descriptive Statistics

Normality Wilcoxon signed rank test

Mean Standard Median IQR

W

Determ.

P-viaue \ P-value

3.208 1.433 4.000 2.000

0.893

0.000 95 0.000 Rejected
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Figure 4. Scree plot for 13 accepted codes
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Table 6. Varimax rotation results on major factors

Code RC1 RC3 RC2 RC4 h2 u2
A.06 0.60 0.59 2.2
A.09 0.77 0.66 1.2
A1 0.68 0.72 2
A.15 0.67 0.52 1.3
A.21 0.69 0.7 1.9
A4 0.51 0.4
A.16 0.65 0.66
A.19 0.85 0.81 1.2
A.10 0.81 0.7 1.2
A7 0.68 0.63 1.7
A.03 0.72 0.66 1.5
A.18 0.76 0.66 1.2
A.08 0.31 3.1
Table 7. Explanation by each factors
RC1 RC3 RC2 RC4
SS loadings 278 1.94 1.77 1.55
Proportion Var 0.21 0.15 0.14 0.12
Cumulative Var 0.21 0.36 0.50 0.62
Proportion Explained 0.35 0.24 0.22 0.19
Cumulative Proportion 0.35 0.59 0.81 1.00
* Mean item complexity = 1.7
= Test of the hypothesis that 4 components are sufficient.
* The root mean square of the residuals(RMSR) is 0.08
= with the empirical chi square 59.18 with prob < 0.0024
tistod, Varimax 2% Fsto] -3t Avks UeEpdct
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Table 8. Common factors according to factor analysis results

Factor Consideration
A06  Threat level depending on enemy tactics
A09  Threats per phase (time) & area
RC1 Enemy A1 Threat level depending on IPB*
A.15  Threats of surrounding nations
A21 Differential protection level for partial structural component in overall level for entire facilities
o A10  Avalilability of alternative facilities
RC2 Mission )
A.17  Movement for personnel or equipments
A.14  Availability of damage restoration equipments
RC3 Terrain A.16  Effect of damage mitigation by sacrifice component
A19  Characteristic of operation area (downtown, etc.)
! A03  Allowable time for recovering damages
RC4 Time )
A.18  Urgency for recovering damages
- Troops A.08 Importance, operation, characteristic of units
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