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Abstract

This study aims to analyze the dynamics of efficiency and productivity in a sample of
private commercial banks in Irag for the period (2020-2023) using the Malmquist
Productivity Index (MPI). The research employed a deductive approach with Data
Envelopment Analysis (DEA) as the analytical tool to measure productivity changes and
decompose them into key components such as technical efficiency and technological
change. The results revealed significant fluctuations in bank performance, with productivity
sharply declining in 2021 due to the impact of the COVID-19 pandemic and falling oil
prices, while surging in 2022 as economic conditions improved and investments in
technology increased. However, performance declined again in 2023 due to weak
technological and structural sustainability. The analysis also highlighted considerable
disparities in the performance of individual banks, with some showing notable
improvements in efficiency, while others faced structural challenges. The main conclusion
indicates that Iragi private banks' productivity is significantly influenced by external shocks
and internal technological capabilities, with limited contribution to sustainable economic
development due to structural inefficiencies. The study provides recommendations to
enhance banking stability, including increasing investments in financial technology,
improving scale efficiency through mergers, and restructuring the administrative
frameworks of struggling banks.

Keywords: Malmquist Index, banking efficiency, technological change, Iragi banks, Data
Envelopment Analysis (DEA).
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claA0output i) Input(dle S Gsle) (2023-2020)850 B Ay el Gijuaal) clibnd (1) Jssa

Bank Year Loans Net Profit Assessts Wages
DMU1 A2 ol aiy) 2020 360474 853 490226 2700
2021 354538 2043 491832 3612
2022 112443 3298 522832 3368
2023 82406 489 520990 3310
DMU2. 2 2l ) 2020 317599 19 908 893965 8016
2021 866613 26 122 1821341 12290
2022 950955 27500 2416089 17775
2023 1309948 190 3982985 24832
DMU3 i) 2020 7476 -3427 527045 2532
2021 6937 -1362 466751 3396
2022 6370 2050 406788 3593
2023 6177 2480 507786 3590
DMU4 , gaiall 2020 138000 7000 1278868 4802
2021 150000 8000 697917 4860
2022 191825 12652 736839 5351
2023 223542 29648 1135357 6778
DMUS53laay 2020 141629 2020 1416528 14919
2021 178035 9632 1539809 14212
2022 147374 9291 1724200 14453
2023 109714 25068 2748498 15706
DMUB aiudl 3l all e 2020 90,44 2983 341 896 2701
2021 146,008 2178 376077 3074
2022 172,601 -7995 414287 3158
2023 195,495 -3425 385863 2773
DMU7daaill g i (B sl Jana g¥) (§ pil) 2020 85136 -2096 640787 9948
2021 84551 -3967 640722 9746
2022 85058 7200 632393 9843
2023 85568 -3543 624172 9941
DMUS s il gl 2020 138818 -1477 510798 4407
2021 1120066 -2991 538491 4301
2022 91886 -1380 553057 4440
2023 101970 -1384 572649 4816
dmu9 Jtaliadl Jgal) gl 2020 126927 14827 571480 3357
2021 838048 7620 613526 4597
2022 684127 12891 779420 5321
2023 558476 24975 826185 5853
DMU10¢ 2l o gm 2020 40876 1067 333165 2443
2021 32984 -1093 372485 2391
2022 28218 -629 327857 2529
2023 35186 -5438 295655 2511
DMU11d35aill g jaiedd (5 latll asBY) b paa 2020 105078 7635 644519 2432
2021 54589 2045 807039 3199
2022 71386 9946 1128649 4298
2023 76441 11815 1001047 6960
DMU12 Jagaill g Jaiicadligadil) i yaa 2020 384901 12945 1069745 8103
2021 602342 17284 1507925 10186
2022 842834 13406 1798952 12214
2023 995346 53049 2568695 17293
DMU13 A ) Jafinl) iy 2020 126927 4674 571480 2172
2021 149562 922 650138 2229
2022 317627 8817 752255 2307
2023 344588 454 955309 2612
2023-202052al Cal) A Ui jlaal 4

Lsalidl) cilibual) ) 1ol

.2023-2020524l Gl die i jlaal 4y 53l 1 (2)
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2020=Year =1 DEA * Malmquist s&sal(sisll s gimall ¢e i) cCillual) Aadd (2)d s>

Firm no. Crste reltotech inyr Vrs te
t-1 t t+1

1 0.000 1.000 1.894 1.000

2 0.000 1.000 1.423 1.000

3 0.000 0.963 0.683 1.000

4 0.000 0.736 0.518 0.766

5 0.000 1.000 1.003 1.000

6 0.000 0.821 1.000 1.000

7 0.000 0.639 0.777 1.000

8 0.000 0.447 0.748 1.000

9 0.000 0.518 0.325 1.000

10 0.000 0.561 0.429 0.634

11 0.000 0.803 0.745 1.000

12 0.000 0.838 0.622 0.904

13 0.000 0.897 0.622 0.913

Mean 0.000 0.787 0.830 0.940
2021=Year =2

Firm no. Crste reltotech inyr Vrs te
t-1 t t+1

1 0.946 0.720 0.574 0.724

2 1.108 0.879 0.702 0.919

3 1.595 1.000 0.830 1.000

4 0.638 0.600 0.498 0.749

5 0.367 0.363 0.287 0.796

6 0.344 0.312 0.251 0.659

7 0.605 0.379 0.310 0.878

8 0.128 0.121 0.100 1.000

9 0.957 0.898 0.678 1.000

10 0.567 0.822 0.210 0.878

11 1.180 1.000 0.735 1.000

12 0.315 0.306 0.231 0.415

g 0.244 0.260 0.167 0.412

Mean 0.692 0.589 0.429 0.802
2022=Year =3

Firm no. Crste reltotech inyr Vrs te

t-1 t t+1

1 0.435 0.345 0.572 0.348

2 0.271 0.185 0.324 0.202

8] 0.536 0.341 0.630 0.406

4 4.105 1.000 4.440 1.000

B 0.395 0.300 0.501 0.336

6 0.388 0.289 0.485 0.325

7 1.224 1.000 1.647 1.000

8 2.696 1.000 2.916 1.000

9 1.824 0.894 1.912 0.904

10 1.374 1.000 1.705 1.000

11 0.820 0.681 1.122 1.000

12 0.559 0.464 0.764 1.000

13 0.678 0.563 0.927 1.000

Mean 1.177 0.620 1.380 0.732
2023=Year =4

Firm no. Crste reltotech inyr Vrs te

t-1 t t+l

1 0.217 0.362 0.000 1.000

2 0.965 1.000 0.000 1.000

3 0.462 0.513 0.000 0.535

4 0.614 0.655 0.000 0.791

5 0.496 0.816 0.000 0.824

6 0.501 0.866 0.000 0.875

7 0.495 0.909 0.000 0.926

8 0.436 1.000 0.000 1.000

9 0.621 1.000 0.000 1.000

10 0.928 0.932 0.000 1.000

11 0.709 0.604 0.000 0.721

12 1.339 1.000 0.000 1.000

13 0.820 0.958 0.000 1.000

Mean 0.662 0.817 0.000 0.898

Note {that t-1 in year 1 and t+1 in the final year are not defined}
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Year =2 =2021 éa) 4de cijuad Malmquist shse 4ada (3)d s3>

Firm no. Effch Techch pech Sech tfpch
1 0.720 0.833 0.724 0.994 0.600
2 0.879 0.941 0.919 0.956 0.828
3 1.038 1.500 1.000 1.038 1.557
4 0.815 1.229 0.978 0.833 1.002
5 0.363 1.004 0.796 0.455 0.364
6 0.380 0.951 0.659 0.576 0.361
7 0.594 1.145 0.878 0.676 0.680
8 0.270 0.797 1.000 0.270 0.215
9 1.733 1.303 1.000 1.733 2.259
10 1.465 0.950 1.384 1.058 1.392
11 1.245 1.128 1.000 1.245 1.404
12 0.365 1.177 0.459 0.795 0.430
13 0.290 1.163 0.451 0.643 0.338

Mean 0.654 1.070 0.828 0.789 0.699
Year =3=2022

Firm no. effch Techch Pech Sech tfpch

1 0.480 1.257 0.480 0.998 0.603

2 0.210 1.353 0.219 0.960 0.285

3 0.341 1.376 0.406 0.841 0.470

4 1.666 2.224 1.335 1.248 3.704

5 0.827 1.291 0.422 1.960 1.067

6 0.928 1.290 0.492 1.885 1.197

7 2.638 1.224 1.139 2.317 3.229

8 8.273 1.802 1.000 8.273 14.909

9 0.995 1.644 0.904 1.101 1.637

10 1216 2.321 1.139 1.068 2.822

11 0.681 1.280 1.000 0.681 0.872

12 1516 1.264 2.408 0.630 1.917

13 2.160 1.369 2.425 0.891 2.957

Mean 1.076 1.479 0.824 1.305 1.591
Year =4=2023

Firm no. effch Techch pech Sech tfpch
1 1.049 0.601 2.875 0.365 0.630
2 5.404 0.743 4.959 1.090 4.015
8 1.503 0.698 1.318 1.140 1.050
4 0.655 0.459 0.791 0.829 0.301
5 2.723 0.603 2.453 1.110 1.641
6 2.992 0.588 2.695 1.110 1.759
7 0.909 0.575 0.926 0.982 0.523
8 1.000 0.387 1.000 1.000 0.387
9 1.118 0.539 1.106 1.011 0.603
10 0.932 0.764 1.000 0.932 0.712
11 0.886 0.844 0.721 1.229 0.748
12 2.155 0.902 1.000 2.155 1.943
13 1.703 0.721 1.000 1.703 1.227

Mean 1.463 0.632 1.390 1.052 0.924
(2023-2021) 824l J3& Malmquist isal 4 gid) o glal) Aada (4)J 92>
Year | Effch techch pech Sech tfpch

2 | 0.654 1.070 0.828 0.789 0.699

3 | 1.076 1.479 0.824 1.305 1.591

4 | 1.463 0.632 1.390 1.052 0.924

Mean | 1.009 1.000 0.983 1.027 1.009

dadll A G jlaall Malmquist sdise cillaw gia AadA (5)d s>

Firm no. effch Techch pech Sech Tfpch
1 0.713 0.857 1.000 0.713 0.611
2 1.000 0.982 1.000 1.000 0.982
3 0.811 1.130 0.812 0.999 0.916
4 0.962 1.079 1.011 0.952 1.038
5 0.934 0.921 0.937 0.997 0.861
6 1.018 0.897 0.956 1.064 0.913
7 1.125 0.931 0.975 1.154 1.047
8 1.308 0.822 1.000 1.308 1.075
9 1.245 1.049 1.000 1.245 1.306
10 1.184 1.190 1.164 1.018 1.409
11 0.909 1.068 0.897 1.014 0.971
12 1.061 1.103 1.034 1.026 1.170
13 1.022 1.047 1.031 0.992 1.070
Mean 1.009 1.000 0.983 1.027 1.009

[Note that all Malmquist index averages are geometric means]
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