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Objective: The aim of this study is to develop a competency model for jobs
at the Bushehr Nuclear Power Plant, a subsidiary of the Atomic Energy
Organization of Iran. Methodology: This mixed-methods research utilized
both qualitative and quantitative approaches. Initially, qualitative data were
collected through library studies and thematic analysis. Based on this data,
a guestionnaire was designed to gather quantitative information, which was
distributed among 90 employees and managers of the Bushehr Nuclear
Power Plant. The collected data were then analyzed using structural
equation modeling. Findings: The results of the analysis showed that the
proposed competency model had a good fit, with all structural paths being
statistically significant. Both technical and managerial competencies played
a crucial role in improving employee performance and safety. The model’s
goodness-of-fit index was calculated at 0.413, indicating a strong fit.
Conclusion: This study concluded that developing a multidimensional
competency model, including technical, managerial, and communication
skills, can lead to improved efficiency and safety in nuclear power plants.
Implementing such models in recruitment, training, and employee
evaluation processes can positively impact organizational productivity.

Keywords: Competency model, Bushehr Nuclear Power Plant, structural
equation modeling, technical competencies, managerial competencies,
nuclear energy industry.
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EXTENDED ABSTRACT
Introduction

The concept of competency modeling has gained considerable attention in recent years,
particularly in industries where employee performance and safety are of utmost importance. Competencies
refer to a combination of knowledge, skills, and attitudes necessary for effectively performing job tasks
(Abelha et al., 2020). These competencies are not limited to technical skills but also include soft skills such
as communication, teamwork, and leadership, which are crucial for success in complex work
environments (Ng et al., 2021). Developing comprehensive competency models allows organizations to
align their human resources with strategic goals, improve performance, and ensure that employees are
equipped to meet the challenges of their respective industries.

In high-risk industries such as nuclear energy, the importance of competency modeling becomes
even more pronounced. The nuclear industry, with its stringent safety and technical requirements,
demands a highly skilled workforce capable of operating complex systems while maintaining a strong
focus on safety and performance. In this context, the development of competency models tailored to the
unique demands of nuclear power plants is critical for enhancing operational efficiency and minimizing
risks (Vos et al., 2011).

Previous research has demonstrated the importance of both technical and managerial competencies
in improving organizational outcomes. For instance, studies have highlighted that technical skills alone
are insufficient in dynamic environments where communication, decision-making, and leadership play
pivotal roles (Bose & Adisa, 2022). In addition, researchers such as Gabor et al. (2019) have emphasized
the need for competency models that address the multidimensional nature of modern work environments.
By incorporating both hard and soft skills, organizations can ensure that their employees are well-prepared
to face the demands of complex industries such as nuclear energy.

The current study aims to develop a competency model specifically for jobs at the Bushehr Nuclear
Power Plant, a subsidiary of the Atomic Energy Organization of Iran. The plant operates in a highly
sensitive environment where the safety and efficiency of operations are paramount. By developing a
comprehensive competency model, this study seeks to enhance the performance, productivity, and safety
of employees at the plant. This research builds upon existing literature on competency development and
seeks to provide a tailored approach for the nuclear industry.

Methodology

This study adopted a mixed-methods approach, combining qualitative and quantitative data
collection and analysis to develop the competency model for the Bushehr Nuclear Power Plant. Initially,
qualitative data were gathered through library research and thematic analysis. Thematic analysis was used
to identify key competencies that are necessary for successful job performance in the context of the nuclear
industry. These competencies were then used to design a questionnaire for quantitative data collection.

The questionnaire was distributed among a sample of 90 employees and managers at the Bushehr

Nuclear Power Plant. The sample size was determined using Cochran’s formula. The questionnaire aimed
to assess the relevance and importance of the identified competencies in the context of the plant's
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operations. The quantitative data were analyzed using structural equation modeling (SEM) to evaluate the
relationships between the various competencies and their impact on employee performance and safety.

Findings

The results of the analysis indicated that the proposed competency model had a good fit, with all
factor loadings for the identified variables exceeding 0.5. This suggests a strong correlation between the
observed variables and the underlying competency constructs. The structural paths in the model were also
statistically significant, with all path coefficients exceeding the threshold of 1.96, indicating that the
relationships between competencies and employee performance are meaningful.

The model’s goodness-of-fit index (GFI) was calculated at 0.413, which suggests a strong fit
between the model and the data. The results also revealed that both technical and managerial competencies
are essential for improving employee performance and safety at the nuclear power plant. Technical
competencies included skills related to operating nuclear systems, understanding safety protocols, and
maintaining equipment. Managerial competencies included leadership skills, decision-making abilities,
and effective communication. Both sets of competencies were found to have a significant impact on
organizational performance.

Discussion and Conclusion

The findings of this study align with previous research on the importance of multidimensional
competency models in complex industries. Studies such as those by Ng et al. (2021) and Abelha et al.
(2020) have emphasized that technical skills alone are not sufficient for success in dynamic and high-risk
environments (Abelha et al., 2020; Ng et al., 2021). The results of this study corroborate this view,
highlighting the critical role that managerial and leadership competencies play in enhancing employee
performance and safety at the Bushehr Nuclear Power Plant.

One of the key contributions of this study is its focus on the unique requirements of the nuclear
energy sector. While previous research has explored competency models in various industries (Azis et al.,
2021), few studies have specifically addressed the nuclear energy sector, where safety and performance
are tightly interwoven. The competency model developed in this study integrates both technical and
managerial skills, providing a holistic framework for improving employee performance in such a sensitive
and complex environment.

In terms of practical implications, this research offers valuable insights for human resources
management at the Bushehr Nuclear Power Plant and similar organizations. The competency model can
serve as a tool for recruitment, training, and performance evaluation, ensuring that employees possess the
necessary skills to operate effectively in a high-stakes environment. By focusing on both technical and
soft skills, the plant can enhance its operational efficiency while minimizing the risks associated with
nuclear energy production.

The study also supports the view of VVos et al. (2011), who argued that competency models should

be dynamic and adaptable to the changing needs of the industry (Vos et al., 2011). The integration of soft
skills such as leadership, communication, and decision-making into the model ensures that employees are



not only technically proficient but also capable of adapting to the complex and evolving demands of their
work environment.

In conclusion, this study highlights the importance of developing competency models that address
both technical and managerial skills in high-risk industries like nuclear energy. The competency model
developed for the Bushehr Nuclear Power Plant provides a comprehensive framework for improving
employee performance and safety, and its implementation could lead to significant improvements in
operational efficiency. Future research could expand on this model by exploring its applicability in other
sensitive industries such as aerospace and oil and gas, where similar challenges related to safety and
performance exist.
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x1 1.136 x61 0.859 x121 0.473 x181 0.666
X2 0.776 X62 0.794 x122 0.700 x182 0.895
X3 1.214 X63 1.066 x123 0.806 x183 0.742
x4 1.257 x64 0.638 x124 1.258 x184 0.880
x5 1.371 X65 0.686 x125 1.142 x185 1.529
X6 0.809 X66 0.404 x126 0.439 x186 1.731
X7 1.125 X67 0.608 x127 0.580 x187 1.164
x8 1.084 X68 0.717 x128 1.370 x188 0.857
X9 0.417 X69 1.276 x129 0.973 x189 1.901
x10 0.527 x70 1.143 x130 0.886 x190 1.924
x11 1.396 X71 1.383 x131 1.347 x191 1.827
x12 0.482 X72 0.864 x132 0.962 x192 1.118
x13 0.562 X73 1.385 x133 1.244 x193 1.402
x14 1.384 X74 0.772 x134 0.457 x194 1.591
x15 1.242 X75 0.642 x135 0.469 x195 0.627
x16 0.898 X76 1.057 x136 1.049 x196 1.699
x17 0.887 X77 0.890 x137 0.735 x197 1.101
x18 0.997 X78 0.484 x138 0.849 x198 1.063
x19 1.187 X79 1.066 x139 0.908 x199 1.673
x20 0.933 x80 1.282 x140 0.948 x200 1.064
x21 0.463 x81 0.878 x141 0.436 x201 0.747
x22 1.224 x82 1.212 x142 1.241 x202 1.189
x23 1.387 x83 1.348 x143 0.920 x203 1.274
x24 0.962 x84 0.406 x144 1.081 x204 1.624
x25 0.951 x85 0.694 x145 0.841 x205 1.071
X26 1.288 x86 0.740 x146 0.831 x206 1.374
x27 0.981 x87 0.569 x147 0.442 x207 1.332
x28 0.924 x88 0.818 x148 0.631 x208 1.231
x29 1.244 x89 1.102 x149 0.549 x209 1.356
x30 1.051 x90 0.499 x150 1.058 x210 1.817
x31 0.435 x91 1.186 x151 0.508 x211 1.341
x32 1.290 x92 1.071 x152 1.097 X212 1.601
x33 1.001 x93 0.849 x153 0.836 x213 1.623
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x34 0.437 x94 0.919 X154 1.017 X214 1.346
X35 0.877 x95 1.011 x155 1.533 X215 1.389
x36 1.243 x96 0.635 x156 1.355 X216 1.599
x37 1.105 x97 0.466 x157 1.368 X217 1.952
x38 1.213 x98 0.837 x158 1.062 X218 1.266
x39 0.561 x99 0.934 x159 1.787 X219 1.951
x40 0.694 x100 0.934 x160 1.835 x220 1.761
x41 0.632 x101 0.939 x161 1.581 x221 1.502
x42 1.098 X102 0.586 x162 0.747 X222 1.163
x43 0.691 X103 0.476 x163 1.467 X223 1.526
x44 0.485 X104 1.066 x164 0.735 X224 1.396
X45 1.231 x105 0.998 x165 0.849 X225 1.385
X46 0.833 x106 0.460 X166 1.954 X226 1.139
x47 0.495 x107 0.877 x167 1.502 X227 1.334
x48 1.343 x108 0.906 X168 1.657 X228 1.667
X49 0.529 x109 1.297 x169 0.920 X229 1.806
X50 0.852 x110 1.312 x170 1.697 x230 1.803
X51 0.959 x111 0.670 x171 1.188 x231 1.479
X52 0.946 x112 1.187 x172 0.680 X232 1.055
x53 1.087 x113 0.802 x173 1.184 X233 1.808
x54 1.155 x114 1.234 x174 1.334 X234 1.906
X55 0.689 x115 0.831 X175 0.719

X56 1.325 x116 0.456 X176 1.068

x57 1.387 x117 0.653 x177 0.898

x58 0.821 x118 0.765 x178 0.957

x59 1.317 x119 0.530 x179 1.236

X60 1.293 x120 0.434 x180 1.216
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0.194
s2

0.538
0.085
s3

0.246
0.568
0.620

s4

0.350
0.604
0.429
0.001

s5

0.192
0.234
0.199
0.382
0.622

S6

0.054
0.765
0.741
0.372
0.054
0.351

s7

0.128
0.145
0.333
0.067
0.794
0.776
0.329

s8

0.315
0.684
0.515
0.853
0.302
0.315
0.288
0.242

s9

0.853
0.302
0.966
0.442
0.853
0.043
0.325
0.013
0.077

s10

0.333
0.067
0.084
0.648
0.423
0.128
0.436
0.509
0.356
0.591

s1]]
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0.957
0.580
0.729
0.626
0.653
0.957
0.580
0.192
0.299
0.920
0.345

s12

0.440
0.465
0.199
0.730
0.394
0.440
0.465
0.199
0.513
0.349
0.205
0.288

s13

0.895
0.172

0.458
0.890
0.980
0.895
0.172
0.458
0.890
0.773
0.166
0.482
0.713

s1l4

0.963
0.004
0.294

0.102
0.097
0.963
0.004
0.294
0.102
0.097
0.493
0.731
0.592
0.020

s15

0.054
0.765
0.768
0.110

0.351
0.768
0.110
0.351
0.768
0.110
0.351
0.560
0.834
0.191
0.205

516

0.430

0.729
0.626
0.467
0.091

0.889
0.467
0.091
0.889
0.467
0.091
0.889
0.568
0.590
0.745
0.248

s17

0.881
0.423

0.132
0.648
0.563
0.168

0.752
0.563
0.168
0.752
0.563
0.168
0.752
0.524
0.323
0.173
0.990

s18

0.054
0.765
0.741

0.372
0.054
0.765
0.741

0.372
0.054
0.765
0.741
0.372
0.054
0.765
0.976
0.831
0.562
0.028

s19

0.580
0.729

0.626
0.957

0.580
0.729
0.626
0.957

0.580
0.729
0.626
0.957
0.580
0.729
0.626
0.653
0.970
0.639
0.388

s20

0.132

0.648
0.339

0.859
0.770
0.940
0.766
0.132
0.648
0.339
0.859
0.770
0.940
0.766
0.132
0.648
0.880
0.722
0.854
0.075

s21

0.623
0.751

0.925
0.881

0.416
0.659

0.593
0.430
0.751
0.925

0.881
0.416
0.659
0.593
0.430
0.751
0.925
0.847
0.187
0.817
0.873

522

0.284
0.245
0.128

0.145
0.333

0.067
0.084

0.648
0.423
0.128
0.145

0.333
0.067
0.084
0.648
0.423
0.128
0.145
0.483
0.813
0.706
0.043
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t-values sl

it t-values s t-values s t-values e t-values
x1 8.35 x61 8.18  xl121 8.56 x181 7.18
x2 7.15 x62 416  x122 5.72 x182 8.80
x3 8.80 x63 920  x123 2.06 x183 6.65
x4 9.99 x64 5.68  x124 20.05 x184 9.49
x5 12.58 X65 1592  x125 6.09 x185 8.34
x6 8.32 x66 11.48  x126 11.98 x186 12.49
X7 12.12 x67 833  x127 13.33 x187 5.91
x8 12.46 x68 16.47  x128 15.00 x188 5.76
x9 5.13 x69 9.25  x129 19.56 x189 10.97
x10 9.48 x70 11.14  x130 13.89 x190 9.50
x11 11.68 x71 7.87  x131 20.77 x191 4.87
x12 8.35 X72 1495  x132 20.69 x192 9.20
x13 7.61 X73 11.33  x133 13.92 x193 7.74
x14 5.09 X74 9.94  x134 18.82 x194 8.51
x15 8.87 X75 6.01  x135 18.10 x195 12.67
x16 7.47 X76 13.34  x136 21.03 x196 11.65
x17 12.07 X177 6.54 X137 2.81 X197 7.81
x18 7.73 X78 718  x138 12.60 x198 4.13
x19 12.36 X79 1446 x139 2.66 x199 6.61
x20 4.62 x80 438  x140 10.16 x200 7.55
x21 11.74 x81 14.38 x141 17.53 x201 6.08
x22 12.35 x82 440  x142 11.77 x202 7.44
x23 9.28 x83 13.87  x143 20.12 x203 11.37
x24 10.58 x84 13.64  x144 20.38 x204 731
x25 10.53 x85 489  x145 4.22 x205 4.73

X26 5.55 x86 12.89 X146 5.09 x206 5.90
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x27 10.88 x87 14.19 x147 2.98 x207 9.27
X28 4.85 x88 5.24 x148 17.82 X208 7.52
x29 5.37 x89 14.50 x149 15.46 x209 10.12
x30 12.11 x90 5.21 x150 11.94 x210 9.65
x31 11.97 x91 14.79 x151 17.14 X211 9.70
x32 4.64 x92 7.65 x152 10.85 X212 8.71
x33 11.09 x93 7.80 x153 13.01 X213 9.11
x34 10.47 x94 12.26 X154 12.14 X214 8.81
x35 10.28 x95 5.69 X155 9.47 x215 10.31
x36 4.23 x96 8.09 X156 11.45 X216 11.17
x37 7.13 x97 5.61 x157 451 x217 10.36
x38 9.41 x98 16.48 x158 4.89 X218 10.21
x39 5.23 x99 16.48 x159 10.13 x219 11.79
x40 7.62 x100 14.33 x160 12.12 X220 8.69
x41 5.93 x101 13.98 x161 5.36 X221 9.82
x42 5.44 X102 13.76 x162 11.54 X222 4,95
x43 401 X103 14.78 x163 5.62 X223 12.09
x44 5.55 X104 13.48 x164 9.45 X224 10.48
x45 10.08 x105 414 x165 6.15 X225 6.17
x46 7.79 x106 16.53 x166 8.21 X226 7.90
x47 8.23 x107 6.88 x167 10.20 X227 414
x48 6.14 x108 5.01 x168 8.90 X228 12.83
x49 9.70 x109 4.98 x169 10.96 X229 9.52
X50 8.35 x110 5.73 x170 6.23 x230 8.94
X51 7.15 x111 5.66 x171 10.38 x231 4.40
X52 8.80 x112 15.81 x172 4,53 X232 9.83
x53 9.99 x113 16.08 x173 9.20 X233 8.90
x54 12.58 x114 14.22 x174 6.51 X234 6.74
x55 8.32 x115 5.85 x175 8.62
x56 12.12 x116 15.08 x176 11.82
x57 12.46 x117 7.96 x177 10.34
x58 5.13 x118 8.18 x178 451
x59 9.48 x119 4.16 x179 4.89
x60 11.68 x120 9.20 x180 10.13
& Jouz
R Squares lais (R JUUESH
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. 5% 7.23 Sl (Sl
£t 7.70 Y L;Lae}? 59 ?A..A:?u' 5 ;iwu/" 5L
.Y 19.47 bl (Sl
<A 21.23 it sl
. YF 13.96 O s> o e
OA 10.73 i Sl
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11.72
12.96
2.84
3.01
16.69
5.05
7.23
7.70
17.62
19.47
18.19
21.23
13.96
8.54
7.75
15.75
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0.96
1.07
0.83
0.78
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0.93
0.94
1.05

0.9
0.89
0.87
0.95
1.01

0.166
0.160
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0.148
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