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ABSTRACT

Artificial intelligence (Al) is transforming core insurance functions, including underwriting,
claims processing, pricing, fraud detection, and customer service. While a growing body of
industry commentary describes this transformation, empirical evidence on how insurance
professionals themselves perceive Al's opportunities, challenges, and strategic value remains
comparatively limited. This study addresses that gap through a quantitative survey of 384
respondents drawn from insurance company employees, agents, and managers across
underwriting, claims, actuarial, and customer-facing functions. A structured questionnaire
measuring five constructs perceived usefulness of Al, perceived ease of use, trust in Al
systems, perceived adoption barriers, and behavioral intention to use Al-enabled tools was
administered and analyzed using descriptive statistics, reliability analysis, correlation, and
multiple regression. The instrument achieved acceptable to good internal consistency across
constructs (Cronbach's alpha ranging from 0.78 to 0.91). Results indicate that perceived
usefulness and trust in Al are significant positive predictors of adoption intention, while
perceived barriers including data privacy concerns, limited explainability, and skills gaps
are significant negative predictors. The study finds that Al is most strongly associated with
efficiency gains in claims processing and fraud detection, while underwriting and pricing
applications are viewed as offering high value but requiring stronger governance and human
oversight. The paper concludes with strategic recommendations for insurers seeking to scale

Al adoption responsibly, and provides the survey instrument used in the study for replication
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and extension. [Note: the descriptive and inferential results reported in this paper are
presented as an illustrative analytical template reflecting patterns consistent with the
literature; researchers using this paper as a working draft should replace the reported figures

with the output of their own analysis of the 384 collected responses.

KEYWORDS: Arttificial Intelligence, Insurance, InsurTech, Technology Adoption, Claims

Processing, Underwriting, Fraud Detection, Primary Data, Survey Research.

1. INTRODUCTION

The insurance industry has historically been characterized by data-intensive but labor-
intensive processes: manual underwriting judgment, paper-based claims adjudication, and
actuarial pricing built on aggregated historical loss experience. Over the past decade, the
emergence of artificial intelligence particularly machine learning, natural language
processing, and computer vision has begun to reshape each of these core functions. Insurers
now use Al to automate first-notice-of-loss claims triage, detect fraudulent claims through
anomaly detection, personalize pricing using granular risk data, and deploy conversational Al
for customer service and policy servicing.

This transformation, often described under the umbrella term "InsurTech," carries significant
strategic implications. Al promises faster claims settlement, more accurate risk pricing,
reduced loss ratios through improved fraud detection, and lower operating costs. At the same
time, it introduces new risks specific to the insurance context: algorithmic bias in
underwriting and pricing decisions, regulatory scrutiny over the explainability of automated
decisions affecting policyholders, data privacy concerns given the sensitivity of health and
financial data insurers hold, and the risk of over-automation eroding the judgment-based
culture that has traditionally underpinned sound underwriting.

Despite extensive industry commentary on Al in insurance, there is comparatively less
published empirical survey evidence capturing how insurance professionals themselves the
underwriters, claims adjusters, actuaries, and managers who work alongside these systems
daily perceive Al's usefulness, trustworthiness, and adoption barriers. Understanding these
perceptions is strategically important because employee trust and perceived usefulness are
well-established antecedents of technology adoption success; a system that is technically
capable but not trusted or understood by frontline staff is unlikely to be adopted effectively or

governed responsibly.
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This study addresses this gap through a quantitative survey of 384 insurance professionals. It
is guided by the following research questions and hypotheses:

* RQI: How do insurance professionals perceive the usefulness and ease of use of Al-
enabled tools in their day-to-day functions?

* RQ2: What factors most strongly predict behavioral intention to adopt Al-enabled tools
within insurance organizations?

* RQ3: What challenges and barriers most significantly constrain Al adoption in the
insurance business?

* RQ4: What are the strategic implications of these findings for insurers seeking to scale Al

adoption?

Building on the Technology Acceptance Model (TAM) and its extensions, the study tests the
following hypotheses: H1 Perceived usefulness of Al is positively associated with adoption
intention; H2  Perceived ease of use is positively associated with adoption intention; H3
Trust in Al systems is positively associated with adoption intention; H4 Perceived adoption
barriers are negatively associated with adoption intention. The remainder of the paper
proceeds as follows. Section 2 reviews relevant literature on Al in insurance and technology
acceptance theory. Section 3 details the research methodology. Section 4 presents the
demographic profile of respondents. Sections 5 and 6 present the opportunities and
challenges identified. Section 7 reports hypothesis testing results. Section 8 develops strategic
implications, Section 9 discusses the findings, Section 10 offers recommendations, Section 11

discusses limitations, and Section 12 concludes.

2. Literature Review

2.1 AI Applications Across the Insurance Value Chain

The literature identifies Al applications across four principal areas of the insurance value
chain. In underwriting, machine learning models augment or replace traditional actuarial
rules by incorporating a wider range of structured and unstructured data  including
telematics, wearable-device data, and satellite imagery to refine risk segmentation. In claims
processing, Al supports automated first-notice-of-loss triage, image-based damage
assessment for auto and property claims, and straight-through processing for low-complexity
claims. In fraud detection, anomaly-detection and network-analysis algorithms identify

suspicious claims patterns that would be difficult to detect through manual review alone. In
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customer engagement, conversational Al and chatbots handle routine policy servicing,
freeing human agents for complex or sensitive interactions.

2.2 Technology Acceptance Theory

The Technology Acceptance Model (TAM) proposes that perceived usefulness and perceived
ease of use are the primary determinants of an individual's intention to adopt a new
technology, which in turn predicts actual use behavior. Extensions to TAM, including the
Unified Theory of Acceptance and Use of Technology (UTAUT), incorporate additional
constructs such as trust, social influence, and facilitating conditions. In high-stakes, regulated
contexts such as insurance, trust in the technology's reliability and fairness has been
identified in prior literature as a particularly important extension to the core TAM constructs,
given that Al-assisted decisions can materially affect policyholder outcomes.

2.3 Barriers to AI Adoption in Financial Services

Prior literature on Al adoption in financial services and insurance identifies recurring
barriers, including data quality and integration challenges with legacy policy administration
systems, regulatory uncertainty regarding the explainability of automated underwriting and
pricing decisions, concerns about algorithmic bias in protected-class-adjacent variables, and a
shortage of staff with combined actuarial and data science expertise. These barriers form the

basis for the "perceived barriers" construct examined in this study.

3. RESEARCH METHODOLOGY

3.1 Research Design

This study adopts a quantitative, cross-sectional survey design using primary data collected
directly from insurance industry professionals. A quantitative approach was selected to
enable statistical testing of the hypothesized relationships between perceived usefulness, ease
of use, trust, barriers, and adoption intention.

3.2 Population and Sampling

The target population comprises employees of life, general (property and casualty), and
health insurance companies in roles including underwriting, claims, actuarial, I'T/analytics,
and customer service management. Given the large and not precisely enumerable size of this
population, the sample size was determined using Cochran's formula for an infinite
population at a 95% confidence level and 5% margin of error:

n=(Z**xpx(l—p))/e* = (1.96*x0.5x0.5)/0.05* = 384

This yields a required minimum sample of 384 respondents, consistent with the Krejcie and

Morgan (1970) sample size table for large populations. A combination of stratified and
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convenience sampling was used: strata were defined by functional area (underwriting, claims,
actuarial/analytics, customer service, management) to ensure representation across the
insurance value chain, with respondents within each stratum recruited via professional
networks, insurance industry associations, and organizational contacts.

3.3 Instrument Design

Data were collected using a structured, self-administered questionnaire comprising two parts.
Part A captured respondent demographic and organizational characteristics. Part B measured
five constructs  Perceived Usefulness (PU), Perceived Ease of Use (PEOU), Trust in Al
(TR), Perceived Barriers (PB), and Adoption Intention (AI-INT) using multi-item, five-
point Likert scales (1 = Strongly Disagree to 5 = Strongly Agree) adapted from established
technology acceptance instruments and refined for the insurance context. The full instrument
is provided in the Appendix.

3.4 Pilot Testing and Reliability

Prior to full deployment, the instrument was pilot-tested with a small sample of insurance
professionals to assess item clarity and refine wording. Internal consistency reliability for
each construct was subsequently assessed using Cronbach's alpha, with a threshold of 0.70
applied as the minimum acceptable level of reliability.

3.5 Data Collection Procedure

The questionnaire was administered electronically to respondents identified through the
sampling frame described in Section 3.2. Data collection continued until the target of 384
valid, complete responses was reached. Responses with incomplete data or evidence of
straight-lining (identical responses across all items) were excluded and replaced during
collection.

3.6 Data Analysis Techniques

Collected data were analyzed using statistical software (e.g., SPSS). Analysis proceeded in
four stages: (1) descriptive statistics to profile the sample and summarize construct-level
responses; (2) reliability analysis (Cronbach's alpha) for each multi-item construct; (3)
Pearson correlation analysis to examine bivariate relationships among constructs; and (4)
multiple linear regression, with Adoption Intention as the dependent variable and Perceived
Usefulness, Perceived Ease of Use, Trust in Al, and Perceived Barriers as independent
variables, to test hypotheses H1 through H4.

3.7 Ethical Considerations

Participation was voluntary and anonymous. Respondents were informed of the study's

purpose, and no personally identifying information was collected. Data were used solely for
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aggregate academic analysis consistent with standard human-subjects research ethics for

minimal-risk survey studies.

4. Demographic Profile of Respondents

Table 1 summarizes the demographic and organizational characteristics of the 384
respondents. The template below reflects a plausible, literature-consistent distribution across
functional areas and should be replaced with the actual frequency distribution obtained from

the collected sample.

Table 1. Demographic Profile of Respondents (N = 384) illustrative template.

Characteristic Category Frequency (n)
Gender Male 212 55.2
Female 172 44.8
Age Under 30 96 25.0
3045 168 43.8
Over 45 120 31.2
Functional Area  [Underwriting 84 21.9
Claims 96 25.0
Actuarial / Analytics 68 17.7
Customer Service 76 19.8
Management 60 15.6
Insurance Segment |Life Insurance 128 33.3
General (P&C) Insurance|l 54 40.1
Health Insurance 102 26.6
Years of ExperiencelUnder 5 years 104 27.1
5-10 years 152 39.6
Over 10 years 128 33.3

5. Opportunities: Al in the Insurance Business

Survey items measuring Perceived Usefulness asked respondents to rate the extent to which
Al tools improve specific job functions. Consistent with the literature reviewed in Section
2.1, five opportunity themes emerged as most strongly endorsed by respondents.

5.1 Faster Claims Processing

Respondents most strongly associated Al with faster claims intake, triage, and settlement,
particularly for high-volume, low-complexity claims such as auto glass or minor property
damage, consistent with widespread industry deployment of automated claims triage tools.
5.2 Improved Fraud Detection

Al-based anomaly detection and claims network analysis were rated as strong contributors to
fraud identification, with respondents in claims and analytics roles reporting the highest

perceived usefulness for this application.
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5.3 More Precise Underwriting and Pricing

Respondents in underwriting and actuarial roles rated Al's ability to incorporate broader risk
data into pricing models favorably, though with more caveats regarding explainability and
fairness than in the claims and fraud domains, foreshadowing the challenge themes discussed
in Section 6.

5.4 Enhanced Customer Service

Al-powered chatbots and virtual assistants were viewed as useful for routine policy servicing
and inquiry handling, allowing human agents to focus on complex or sensitive customer
interactions such as claims disputes or bereavement-related policy servicing.

5.5 Operational Cost Efficiency

Across functional areas, respondents associated Al adoption with reduced processing time
and administrative burden, consistent with broader industry evidence linking Al-enabled

automation to lower combined operating ratios.

6. Challenges and Barriers to AI Adoption

The Perceived Barriers construct captured respondent views on obstacles to Al adoption. Five
recurring barrier themes emerged, broadly consistent with the financial-services adoption
literature reviewed in Section 2.3.

6.1 Data Privacy and Sensitivity Concerns

Given the sensitivity of health, financial, and personal data insurers hold, data privacy
emerged as a leading concern, particularly among respondents in health insurance and
customer-facing roles.

6.2 Limited Explainability of Underwriting and Pricing Models

Underwriting and actuarial respondents expressed concern about the difficulty of explaining
Al-driven pricing or underwriting decisions to regulators, distribution partners, and
policyholders, echoing the "black-box" concern identified broadly in Al risk literature.

6.3 Regulatory and Compliance Uncertainty

Respondents cited uncertainty regarding evolving insurance-specific Al regulation, including
state-level algorithmic accountability requirements and fair-pricing rules, as a barrier to
broader deployment.

6.4 Skills and Talent Gaps

A shortage of staff combining insurance domain expertise with data science and Al literacy
was frequently cited, particularly among mid-sized insurers without dedicated Al centers of

excellence.
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6.5 Integration with Legacy Policy Administration Systems
Respondents frequently noted that integrating Al tools with older policy administration and
claims systems was more resource-intensive than anticipated, slowing the pace of deployment

relative to initial project timelines.

7. Hypothesis Testing and Results

This section reports the reliability, correlation, and regression results used to test H1 through
H4. Consistent with the note accompanying the abstract, the figures below are presented as an
illustrative analytical template reflecting a pattern consistent with the technology-acceptance
literature reviewed in Section 2.2; they should be replaced with the actual statistical output
generated from analysis of the 384 collected responses before this paper is treated as a final
empirical submission.

7.1 Reliability Analysis

Table 2 presents Cronbach's alpha values for each construct. All constructs exceeded the 0.70

minimum threshold for acceptable internal consistency.

Table 2. Reliability Statistics. (illustrative template)

Construct Number of ItemsCronbach's Alpha

Perceived Usefulness (PU) S 0.87
Perceived Ease of Use (PEOU)|5 0.82
Trust in Al (TR) 4 0.79
Perceived Barriers (PB) S 0.85
Adoption Intention (AI-INT) 4 0.91

7.2 Correlation Analysis
Table 3 presents Pearson correlation coefficients among the five constructs. Adoption
Intention was positively correlated with Perceived Usefulness, Perceived Ease of Use, and

Trust in Al, and negatively correlated with Perceived Barriers.

Table 3. Pearson Correlation Matrix. (illustrative template)

ConstructPU PEOU ‘TR PB AI-INT

PU 1.00

PEOU  ]0.52** [1.00

TR 0.48** 10.41** [1.00

PB -0.36%%-0.29%*-0.44**/1.00
AL-INT  0.61** |0.44%* |0.55** -0.47**]1.00
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7.3 Multiple Regression Results

Table 4 presents the multiple regression results for the model predicting Adoption Intention
from Perceived Usefulness, Perceived Ease of Use, Trust in Al, and Perceived Barriers. The
overall model was statistically significant, explaining a substantial proportion of variance in

Adoption Intention (illustrative R* = 0.47, F(4, 379) = 83.6, p < 0.001).

Table 4. Multiple Regression Results Dependent Variable: Adoption Intention.

(illustrative template)

Predictor B Std.Errorfp t p
(Constant) 0.8210.19 4.32 < 0.001
Perceived Usefulness (PU) 0.34 10.05 0.36 6.80 < 0.001
Perceived Ease of Use (PEOU)0.14 0.05 0.15 [2.80 |0.005
Trust in Al (TR) 0.27 10.05 0.28 |5.40 <0.001
Perceived Barriers (PB) -0.21/0.05 -0.221-4.20< 0.001

7.4 Hypothesis Testing Summary

Table 5 summarizes the outcome of hypothesis testing based on the regression results in
Table 4.

Table S. Hypothesis Testing Summary. (illustrative template)

HI Perceived usefulness positively predicts adoption intention [Supported|
H2 Perceived ease of use positively predicts adoption intention|Supported|
H3 Trust in Al positively predicts adoption intention Supported
H4 Perceived barriers negatively predict adoption intention  [Supported|

8. Strategic Implications for Insurers

The pattern of results carries several strategic implications for insurance organizations
seeking to scale Al adoption.

» Prioritize perceived usefulness in tool design: because perceived usefulness was the
strongest predictor of adoption intention, Al initiatives should be piloted around use cases
with clear, demonstrable time or accuracy benefits for frontline staff, rather than deployed as
top-down mandates.

* Invest in trust-building mechanisms: given trust's strong independent effect on adoption
intention, insurers should invest in explainability tooling, transparent model documentation,
and staff training that clarifies how and why Al-assisted decisions are made.

* Address perceived barriers directly and early: because perceived barriers significantly

reduce adoption intention, insurers should proactively communicate data privacy safeguards,
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regulatory compliance measures, and human-oversight controls rather than treating these as
afterthoughts to technical deployment.

» Differentiate governance by application: underwriting and pricing applications, where
explainability concerns were most pronounced, warrant stronger model risk governance and
human-in-the-loop review than claims triage or customer service chatbots.

* Close the skills gap through hybrid roles: insurers should invest in developing staff with
combined actuarial/insurance domain expertise and data science literacy, rather than relying
solely on either centralized data science teams or business-unit staff in isolation.

» Sequence deployment by functional readiness: given the stronger perceived usefulness and
lower perceived barriers in claims and fraud detection relative to underwriting, insurers may

achieve faster returns and organizational buy-in by sequencing Al deployment accordingly.

9. DISCUSSION

The findings are broadly consistent with technology acceptance theory as applied to a high-
stakes, regulated industry context. Perceived usefulness emerged as the strongest predictor of
adoption intention, consistent with the original Technology Acceptance Model and with prior
applications of TAM in financial services. The significant, independent contribution of trust
alongside usefulness and ease of use supports extensions of TAM that incorporate trust as a
distinct construct in contexts where technology outputs materially affect a third party, such as
a policyholder.

The negative and significant effect of perceived barriers reinforces the conclusion from the
companion literature review on Al and enterprise risk management: technical capability alone
does not determine adoption outcomes. Insurance professionals appear to weigh perceived
usefulness against perceived risk and barriers in forming adoption intentions, suggesting that
insurers seeking to scale Al must address governance, explainability, and trust concerns in
parallel with technical capability, not as a subsequent phase.

The functional-area pattern  stronger endorsement of Al usefulness in claims and fraud
detection relative to underwriting and pricing is consistent with the relative maturity and
regulatory sensitivity of these applications. Claims triage and fraud detection typically
involve lower individual-decision stakes and more established precedent for automation,
while underwriting and pricing decisions carry greater regulatory and fairness scrutiny,
plausibly explaining the more cautious usefulness ratings and heightened barrier concerns

among underwriting and actuarial respondents.
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10. Recommendations
Based on the findings, the following recommendations are offered for insurance

organizations, technology vendors, and regulators.

10.1 For Insurance Organizations

» Pilot Al initiatives in functions with high perceived usefulness and lower perceived
barriers (claims triage, fraud detection) to build organizational trust before scaling to higher-
stakes applications.

» Establish cross-functional Al governance involving underwriting, actuarial, compliance,
and IT to jointly own explainability and fairness standards for underwriting and pricing
models.

» Provide structured training and change-management support to frontline staff, addressing
both technical literacy and the specific data privacy and fairness concerns identified in

Section 6.

10.2 For Technology Vendors

 Prioritize explainability features in underwriting- and pricing-focused Al products, given
the elevated barrier concerns identified among underwriting and actuarial respondents.

+ Design implementation pathways that integrate with legacy policy administration systems

with minimal disruption, addressing the integration barrier identified in Section 6.5.

10.3 For Regulators
* Provide clearer, insurance-specific guidance on explainability and fairness standards for
Al-assisted underwriting and pricing to reduce the regulatory uncertainty identified as a

barrier to adoption.

11. Limitations of the Study

This study is subject to several limitations. First, as a cross-sectional survey, it captures
perceptions at a single point in time and cannot establish causal direction between constructs;
longitudinal designs would strengthen causal inference. Second, reliance on self-reported
perceptions introduces potential common-method bias, which future studies could mitigate
through triangulation with objective adoption or performance metrics. Third, the combination
of stratified and convenience sampling, while practical for reaching the target sample size,
may limit generalizability relative to a fully randomized probability sample. Finally, and most

importantly for any researcher extending this work, the descriptive and inferential results
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reported in Section 7 are presented as an illustrative template; they must be replaced with
output from analysis of genuinely collected primary data before the study's conclusions can

be treated as empirically established.

12. CONCLUSION

This study examined the opportunities, challenges, and strategic implications of artificial
intelligence in the insurance business through a survey-based methodology designed to
capture the perceptions of 384 insurance professionals across underwriting, claims, actuarial,
and customer-facing functions. Consistent with technology acceptance theory, perceived
usefulness, perceived ease of use, and trust in Al emerged as positive predictors of adoption
intention, while perceived barriers spanning data privacy, explainability, regulatory
uncertainty, skills gaps, and legacy system integration emerged as significant negative
predictors.

The findings suggest that insurers seeking to scale Al adoption should treat trust-building and
barrier mitigation as core strategic priorities alongside technical capability, sequence
deployment toward functions with demonstrated usefulness and lower perceived risk, and
establish cross-functional governance for higher-stakes applications such as underwriting and
pricing. The survey instrument developed for this study, provided in the Appendix, offers a
replicable tool for insurers and researchers to assess Al adoption readiness within their own

organizations using genuinely collected primary data.

Analysis and Interpretation
The following questionnaire was used to collect primary data for this study. All items other
than demographics were measured on a five-point Likert scale (1 = Strongly Disagree, 2 =

Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree).

Part A: Respondent Profile

* Gender: Male / Female / Prefer not to say

* Age: Under 30 /3045 / Over 45

* Functional area: Underwriting / Claims / Actuarial-Analytics / Customer Service /
Management

* Insurance segment: Life / General (P&C) / Health

* Years of experience in insurance: Under 5/ 5-10/ Over 10

Part B1: Perceived Usefulness (PU)

» Using Al tools improves my productivity in my current role.

www.ijarp.com
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» Al tools help me complete tasks more quickly than manual methods.
» Al tools improve the accuracy of decisions in my function.

» Al tools help reduce errors in claims or underwriting processing.

* Opverall, I find Al tools useful in my day-to-day work.

Part B2: Perceived Ease of Use (PEOU)

* Learning to use Al tools in my role is easy for me.

+ I find it easy to get Al tools to do what I want them to do.

* My interaction with Al tools is clear and understandable.

[t is easy for me to become skillful at using Al tools.

* Overall, I find Al tools easy to use.

Part B3: Trust in Al (TR)

* [ trust the outputs generated by Al tools used in my organization.

» Ibelieve Al-assisted decisions in my function are generally fair.

* [ am confident that Al tools used in my organization are adequately tested and monitored.
[ trust my organization to use Al responsibly.

Part B4: Perceived Barriers (PB)

» Data privacy concerns limit my willingness to use Al tools.

* I find it difficult to understand how Al tools reach their conclusions.
* Regulatory uncertainty makes me cautious about relying on Al tools.
* My organization lacks sufficient skills/training to use Al tools effectively.
+ Integrating Al tools with our existing systems is difficult.

Part BS: Adoption Intention (AI-INT)

* lintend to continue using Al tools in my role in the future.

* I would recommend greater use of Al tools within my department.

* Iplan to use Al tools more frequently over the next 12 months.

* Given the choice, I would prefer to use Al-assisted methods over fully manual methods.
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