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A Structural Relationship Analysis among Al Dependence, Perceived
Productivity, and Technical Debt Risk in Al Coding Tool Use
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Abstract

Al coding tools based on generative Al are changing software development by supporting code generation,
debugging, documentation, and related tasks. This study examines how Al trust propensity, verification orientation,
and Al use frequency affect Al dependence and how Al dependence influences perceived productivity and technical
debt risk. Using 200 responses from development-related workers with experience using Al coding tools, the research
model was tested with partial least squares structural equation modeling (PLS-SEM). The results show that Al trust
propensity does mnot significantly affect Al dependence, whereas verification orientation negatively affects Al
dependence and Al use frequency positively affects Al dependence. Al dependence has positive effects on both
perceived productivity and technical debt risk. These findings suggest that Al coding tool use can generate ambivalent
outcomes: productivity gains and increased technical debt risk.
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Table 1. Operational definitions of research variables

Construct Operational definition [tems
Degree to which a developer
Al trust trusts Al coding toQI outputs, TRI ~
copensit recommendations, R4
propenstty explanations, and
problem-solving ability
Degree to which a developer
orientation Pprn ’ qually VO4
of Al-generated outputs
before use
Al use Degree to which a deve]oper UIF1 ~
frequently uses Al coding
frequency . UIF3
tools in development work
Degree to which a developer
Al relies on.AI suggestions, ART ~
decisions, and
dependence . AR4
code—generation outputs
during development
Degree to which a developer
Parceived perceives improvement in PPy ~
roductiviy development speed and work PP4
P efficiency through Al coding
tools
Degree to which a developer
debt risk | Q- d TD4
long—term management due
to Al coding tool use
32 XAz 2 HE
B AFE Al Z9 E7& AAZ A A g0l
e A Ee Y 39 R FAE gl
2 AEZAE AN eH, F 20052 7S &
usje] 4o FgaiAT. e dwha EAL
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Table 2. Demographic characteristics of respondents

Category Group Freq. Ratio
Gender Male 151 755
Female 49 24.5
20s 83 415
Age 30s 84 420
40s 22 1.0
50s or older 11 55
Less than 1 year 12 6.0
-3 years 75 375
Career 3 -5 years 27 135
-10 years 50 25.0
More than 10 years 36 18.0
Front-end 31 55
development
Back-end 56 280
development
Role Full-stack 2 | 210
development
Data/Al development 27 135
QA/testing 13 6.5
DevOpsfinfrastructure 21 105
PM/PO/planning 10 50
ChatGPT 48 240
GitHub Copilot 66 330
Main Claude 32 16.0
Al tool Cursor 33 16.5
Gemini 17 85
Other 4 20
1-2 times per week 5 25
Recent 3 -4 times per week 5 25
Al use Almost daily 150 75.0
Several times a day 40 20.0

2 d7e dHE A5E A9 SmatPLSE &
&% PLS-SEM £4& 33t} PLS-SEME #F
A 2t 724 FAE S8k H A,
B9 SATYdeR A" 7MY AE RS
BEEE sAl AES 4 ATHI0][30]. & A=
HA SARYY A==} HYEE HUIRE &
2R T 7S AT

ZARY  Hrle  RAAZE,  Cronbach's a,
CR(Composite  Reliability), AVE(Average Variance

Extracted), HTMT(Heterotrait-Monotrait ratio)S 4

1

o2 F3SUI0][11][28]. TZEEE H7F= inner
VIF(Variance Inflation Factor), 74 271, t&k, pat, R,
E THCE S5t TS Al & I v

MEATE FRAst7] 3l specific indirect effectsE
F7HH 0.2 B3t BootstrappingS 5,0008] #HE
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Table 3. QOuter loadings of measurement items

Construct [tem Outer loading
TR1 .863
) TR2 945
Al trust propensity ™ 98
TR4 921
VO1 921
L . ) VO2 950
Verification orientation VO3 93
VO4 919
UIF1 930
Al use frequency UIF2 957
UIF3 946
AR1 894
AR2 8%
Al dependence ARG 887
AR4 881
PP1 905
. . PP2 958
Perceived productivity PR3 %1
PP4 954
TD1 846
. . TD2 875
Technical debt risk D3 880
TD4 .865
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0502 Az JFHITEE AES A3, FE e T USS AT get B AT
Z 49 AAE AFH Zo]  Cronbach's oF Al oJE 7] BE ¥4 89& z@H 0w AHH
889~.960, CR> .923~971, AVEE .751~8930.2 7|t As A% AR HIETL AL oE A
UEs T &, ZE ol €8 71%2 Cronbach's of WA= 7124 F2E Fsk= H F2o] Qi
a .70 ©]%, CR .70 ©]/3, AVE 50 o] 3}

Atk mEd B A7 SARYE S UEH dud ¥ 5 AHYH g a3 242
ANF 5o AZEGeE grdcy dosigoh Table 5. R-square and effect size results
Endogenous variable R? Adjusted R?
T4 NPT Y REECE BMAD Al dependence 095 .081
Table 4. Reliability and convergent validity Perceived productivity 135 131
Construct Cronbach’s a | CR AVE Technical debt risk 367 363
Al use frequency 939 961 892 Path 2 Effect size
Al trust propensity oM 956 846 Al trust propensity
Al dependence 912 938 | 791 . Al dependence 003 None

Verification orientation 948 X2 | 862

Technical debt risk 889 @3 | 751 Verification orientation 038 Smal

Perceived productivity 960 97 833 — Al dependence

o _ s W | S| s

HHEIGE AEE 93 HIMT gh< ERlstsnt
[11]. A A3}, HIMT ZA 2 083~.672 HH=Z Al dependence 156 Medium
Uehtom, 7 e ghe Al 9 A A7 — Perceived productivity
A 7R 98 2 BAeIA S Te Al dependence —~ | Large
o] gk dA 85 7|FS F3snz HEE T = Technical debt risk
A gl A2 Bdsith
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Table 6. Structural model results

E

7]

=
o

Hypoth
-esis

Path

Result

H1

Al trust
propensity —
Al dependence

637

524

Rejected

H2

Verification
orientation —
Al dependence

2.871

004

Supported

H3

Al use
frequency —
Al dependence

252

3849

.000

Supported

Ha

Al dependence
— Perceived
productivity

367

6.453

.000

Supported

Hb5

Al dependence
— Technical
debt risk

605

14.378

.000

Supported

7 U8gn M0

44 2+

2} 24

Fol

Table 7. Specific indirect effects

Indirect path

B

Result

Al use frequency —
Al dependence —
Perceived productivity

092

3013

.003

Sig.

Al use frequency —
Al dependence —
Technical debt risk

152

3446

001

Sig.

Al trust propensity —
Al dependence —
Perceived productivity

620

535

Not
Sig.

Al trust propensity —
Al dependence —
Technical debt risk

031

527

Not
Sig.

Verification orientation —

Al dependence —
Perceived productivity

-.069

2415

Sig.

Verification orientation —

Al dependence —
Technical debt risk

2734
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