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Yunlu Cai (Malaysia), Siti Rohaida Mohamed Zainal (Malaysia)

Al ADOPTION AND PERCEIVED

ORGANIZATIONAL PERFORMANCE

IN CHINESE PHARMACEUTICAL
SALES: EFFICIENCY AND
MOTIVATION PATHWAYS

Abstract

Artificial intelligence is increasingly embedded in pharmaceutical sales, but evidence
remains limited on how AI adoption translates into performance in compliance-sen-
sitive sales contexts. This study aims to examine whether perceived organizational Al
adoption is associated with perceived organizational performance in pharmaceutical
sales through two parallel pathways: operational efficiency and employee motivation.
A cross-sectional survey was conducted among 335 pharmaceutical sales professionals
in China from October 2025 to November 2025. Respondents were recruited through
purposive sampling via professional networks, WeChat workgroups, industry forums,
and sales-related communities because they had direct experience using Al tools in
daily sales-related activities. The sample covered prescription drug sales, OTC/chan-
nel sales, hospital/institutional sales, key account/market access roles, and sales or
marketing management. The data were analyzed using PLS-SEM in SmartPLS 4 with
10,000 bootstrap resamples. The results show that Al adoption is positively associated
with perceived organizational performance (f = 0.196, t = 3.383, p = 0.001), opera-
tional efficiency (B = 0.459, t = 7.611, p < 0.001), and employee motivation ( = 0.385,
t = 6.748, p < 0.001). Operational efficiency (p = 0.212, t = 3.355, p = 0.001) and em-
ployee motivation (p = 0.230, t = 3.879, p < 0.001) are positively associated with per-
formance. Mediation tests confirm significant indirect effects through operational
efficiency (B = 0.097, p = 0.003) and employee motivation (f = 0.089, p = 0.001), indi-
cating partial mediation. The findings suggest that AI creates performance value when
embedded in sales workflows and accompanied by motivational support.

Keywords Al adoption, efficiency, motivation, performance,
pharmaceuticals, China
JEL Classification M15, M31, 033, L65

INTRODUCTION

Artificial intelligence (AI) is becoming an important part of pharma-
ceutical sales work. In China’s pharmaceutical industry, digital trans-
formation is reshaping how sales organizations manage customer in-
formation, product communication, internal approvals, market updates,
and compliance documentation. Pharmaceutical sales differ from many
other sales settings because they are simultaneously information-inten-
sive, relationship-based, performance-driven, and compliance-sensitive.
Sales employees must coordinate customer engagement with evidence-
based product knowledge, promotional rules, CRM routines, and cross-
functional communication. These conditions make AI adoption mana-
gerially relevant because Al-enabled analytics, recommendations, auto-
mation, and generative tools can influence both customer-facing work
and internal execution (Gonzalez et al., 2026).

However, Al adoption does not automatically transform into orga-
nizational performance. The value of AI depends on whether digital

743



Problems and Perspectives in Management, Volume 24, Issue 2, 2026

tools are embedded in daily routines and translated into reliable work-system improvements, because
Al-in-sales adoption is shaped by behavioral, technological, and contextual conditions rather than by
technical availability alone (Bullemore-Campbell et al., 2025). In pharmaceutical sales, this transla-
tion is especially critical because AI may accelerate reporting, customer prioritization, decision support,
and coordination, but it may also be experienced as monitoring, standardization, or loss of discretion.
Therefore, the performance value of AI cannot be understood only as a technological or efficiency is-
sue. It should be viewed as a combined process-and-people problem: whether perceived organizational
AT adoption strengthens operational execution while also supporting employee motivation. Clarifying
this aspect helps explain why Al initiatives in pharmaceutical sales may produce uneven outcomes and
why efficiency-centered implementation may underdeliver when employee engagement is not sustained

in parallel.

1. LITERATURE REVIEW

AND HYPOTHESES

Al adoption in sales organizations should be
understood not as the simple purchase or avail-
ability of digital tools, but as the extent to which
Al-enabled capabilities are routinized and em-
bedded in everyday work processes. In this study,
perceived organizational AI adoption refers to
employees’ assessment that Al-enabled analyt-
ics, prediction, recommendation, and generative
functions are integrated into organizational op-
erations and decision-making routines. This view
is consistent with the argument that meaning-
ful AI adoption requires practical assimilation
rather than symbolic investment (Cubric, 2020).
Dwivedi et al. (2021) describe AI adoption as a
socio-technical transformation that can reshape
decision architectures, task routines, and the
pace of organizational work. Similarly, Mikalef
and Gupta (2021) argue that AI becomes an or-
ganizational capability only when it is combined
with human, managerial, and complementary
resources. In B2B marketing and sales, Al is in-
creasingly used to support customer informa-
tion processing, CRM routines, lead prioritiza-
tion, forecasting, content preparation, and sales
decision support (Moradi & Dass, 2022; Ledro et
al., 2022; Fischer et al., 2022; Fehrenbach et al.,
2026). In pharmaceutical organizations, analyt-
ics-enabled capabilities may also strengthen sales
performance by improving CRM capabilities and
the ability to transform customer information
into action (Shahbaz et al., 2021). Therefore, the
performance relevance of Al adoption depends
on whether AI is experienced by employees as
part of the sales work system rather than as an
isolated technological add-on.

744

The stimulus-organism-response framework pro-
vides a useful process lens for explaining how per-
ceived organizational AI adoption may be associ-
ated with perceived organizational performance.
The S-O-R tradition suggests that an external
stimulus affects internal states or mechanisms,
which then relate to behavioral or organization-
al responses (Mehrabian & Russell, 1974). In a
sales organization, Al adoption can be treated as
a technological stimulus because it changes what
information becomes visible, how recommenda-
tions are generated, how tasks are sequenced, how
feedback is provided, and how work is monitored
or coordinated. These changes do not translate
into performance automatically; they first oper-
ate through internal organizational and employ-
ee responses. For this reason, the “organism” in
technology-enabled selling should not be limited
to individual cognitive evaluation. It also includes
what happens to the workflow and how employees
experience the redesigned work. Perceived orga-
nizational performance is the response because it
reflects whether Al-related changes are associated
with meaningful outcomes such as goal attain-
ment, operational effectiveness, financial sound-
ness, and stakeholder responsiveness. This per-
ceptual level is appropriate because frontline sales
employees and sales managers are the actors who
experience Al-enabled routines and observe per-
formance-relevant signals in daily work, including
target progress, customer response, internal coor-
dination, and compliance-related friction.

A process pathway is central because Al adoption
is expected to be associated with operational effi-
ciency. Operational efficiency refers to the orga-
nization’s ability to use resources effectively, pro-
duce higher outputs with relatively lower inputs,
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streamline internal processes, and make timely
decisions (Cheng et al., 2018). In pharmaceutical
sales, this is a concrete work-facing capability rath-
er than an abstract efficiency label. Sales employ-
ees often spend time on reporting, documentation,
approval procedures, account planning, market
updates, and coordination with marketing, medi-
cal, compliance, and distribution functions. When
Al is embedded into CRM systems, forecasting
routines, customer prioritization, content prepa-
ration, and compliance checks, it can reduce re-
petitive administrative work, integrate fragment-
ed information, shorten decision cycles, and lower
coordination costs. This logic is consistent with
capability-based arguments that the value of Al is
realized through better process execution, faster
information-to-action cycles, and improved co-
ordination rather than through technology alone
(Teece, 2018; Mikalef & Gupta, 2021; Mikalef et al.,
2023). Itis also consistent with evidence that Al as-
similation can be related to performance through
agility-related mechanisms (Wamba, 2022) and
that Al-enabled relationship management in
B2B channels can generate business value partly
through operational improvements (Chatterjee et
al., 2023). Thus, operational efficiency represents a
key internal process through which AI adoption
may become performance-relevant.

A people pathway is also necessary because sales
performance depends strongly on employee moti-
vation, not only on workflow efficiency. Employee
motivation in this study refers to employees’ will-
ingness to invest effort, remain engaged, respond
to rewards and recognition, and experience their
job design as meaningful and involving. Self-
determination theory suggests that motivation is
strengthened when employees experience auton-
omy, competence, and relatedness at work (Van
den Broeck et al., 2021; Gagné, Parker, et al., 2022).
In frontline sales roles, motivation is particularly
important because salespeople must persist un-
der pressure, learn new tools, adapt communica-
tion to customer situations, and invest discretion-
ary effort in customer and internal coordination.
AT adoption can support motivation by reducing
administrative burden, providing timely cus-
tomer insights, improving feedback quality, and
helping employees feel more capable in complex
selling situations. However, Al is also a double-
edged technology from a motivational perspec-
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tive. Algorithmic systems can be experienced as
monitoring or control mechanisms that reshape
autonomy, visibility, and authority (Kellogg et al.,
2020; Parent-Rocheleau & Parker, 2022). Gagné,
Parent-Rocheleau, et al. (2022) argue that algorith-
mic management may weaken motivation when it
undermines autonomy, while Hu et al. (2024) de-
scribe a transparency-resistance paradox in which
greater visibility may trigger resistance rather
than engagement. Granulo et al. (2024) further
show that algorithm deployment in management
tasks can reduce prosocial motivation. Therefore,
the motivational consequences of Al adoption de-
pend on whether employees interpret Al as sup-
portive augmentation or as surveillance-oriented
standardization. Trust is important in this process
because employees are more likely to engage with
AT when they perceive it as reliable, fair, and useful
(Glikson & Woolley, 2020; Rangarajan et al., 2026).

Operational efficiency and employee motivation
are both expected to be associated with perceived
organizational performance, but they represent
different internal routes. Organizational perfor-
mance is a multidimensional outcome and should
not be reduced to a single financial indicator
(George et al., 2019). In pharmaceutical sales, per-
ceived organizational performance encompasses
strategic goal achievement, efficient delivery of
products or services, satisfactory financial perfor-
mance, and effective responsiveness to stakehold-
ers, including customers, partners, and internal
units. Operational efficiency can be associated
with stronger performance because streamlined
processes reduce waste, protect selling time, im-
prove execution consistency, and allow organiza-
tions to respond more quickly to customer and
market needs. In a compliance-sensitive environ-
ment, efficiency is also related to traceability and
coordination discipline: fewer process frictions
can reduce rework, prevent execution deviations,
and improve cross-functional responsiveness.
Employee motivation can also be associated with
organizational performance because motivation
channels employees’ capacity into effort intensity,
persistence, and goal commitment (Kanfer et al.,
2017). Wang et al. (2024) provide meta-analytic ev-
idence that work motivation predicts subsequent
performance. In sales roles, motivated employees
are more likely to proactively engage with custom-
ers, adopt Al-enabled routines, follow through on
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tasks, and contribute to organizational goals. Lee
and Raschke (2016) also emphasize that employ-
ee motivation and organizational performance
should be considered together because motivated
employees are central to turning organizational
resources into outcomes.

The adoption-performance relationship is there-
fore unlikely to be a simple direct relationship.
Prior Al-performance research has shown that
Al-related capabilities are associated with perfor-
mance when they are integrated into organization-
al routines, supported by complementary resourc-
es, and translated into operational or behavioral
mechanisms (Mikalef & Gupta, 2021; Mishra etal.,
2022; Mikalef et al., 2023). This is especially im-
portant in sales organizations because Al can si-
multaneously standardize workflows and reshape
employee discretion. From the S-O-R perspective,
perceived organizational Al adoption functions as
a stimulus, operational efficiency and employee
motivation function as two internal organismic
responses, and perceived organizational perfor-
mance functions as the response. The two path-
ways are parallel rather than serial. AI adoption
may be associated with operational efficiency by
improving workflow execution and information
coordination, while at the same time being associ-
ated with employee motivation by changing feed-
back, competence perceptions, workload, and job
experience. Both routes may partially explain why
AT adoption is associated with performance, while
a remaining direct association is also plausible, as
Al can improve information alignment, decision
consistency, and customer response speed beyond
the two specific mechanisms modeled here.

The Chinese pharmaceutical sales context
makes this dual-pathway logic particularly rele-
vant. Pharmaceutical sales work is information-
intensive, relationship-based, and compliance-
sensitive. Employees must coordinate product
knowledge, customer information, promotional
rules, internal approval requirements, market
access concerns, and changing digital tools. Liu
et al. (2024) show that digital transformation is
reshaping sales innovation and synergy strate-
gies in Chinese pharmaceutical enterprises. At
the same time, Al-in-sales research remains
fragmented across technologies, use cases, and
levels of analysis, which makes it necessary to
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specify how AI adoption is translated into per-
formance inside frontline sales organizations
(Jarotschkin et al., 2025). The unresolved issue
is not only whether AI adoption is associated
with performance, but whether this associa-
tion operates through both a process pathway
and a people pathway. In pharmaceutical sales,
efficiency-centered Al implementation may un-
derdeliver if employees do not feel motivated
to engage with Al-supported work. Conversely,
motivational support alone is insufficient if Al
is not embedded in workflows that improve ex-
ecution and coordination.

The above review suggests that Al adoption should
be examined as an embedded work-system stimu-
lus, not merely as the availability of technology. It
also suggests that perceived organizational per-
formance should be explained through internal
translation mechanisms that capture both process
improvement and employee engagement.

This study aims to examine whether perceived or-
ganizational AI adoption is associated with per-
ceived organizational performance in pharmaceu-
tical sales through two parallel pathways: opera-
tional efficiency and employee motivation. Based
on previous theoretical and empirical studies and
the conceptual framework presented in Figure 1,
this study proposes the following hypotheses:

HI:  Perceived organizational Al adoption is pos-
itively associated with perceived organiza-
tional performance.

H2: Perceived organizational Al adoption is posi-
tively associated with operational efficiency.

H3: Perceived organizational Al adoption is posi-
tively associated with employee motivation.

H4: Operational efficiency is positively associated
with perceived organizational performance.

H5:  Employee motivation is positively associated
with perceived organizational performance.

H6: Operational efficiency mediates the rela-

tionship between perceived organizational
Al adoption and perceived organizational
performance.

http://dx.doi.org/10.21511/ppm.24(2).2026.50
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Operational Efficiency
{Mediator Variable)

H2
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H6 Indirect Effect
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H5

N

Employee Motivation
{Mediator Variable)

H7 Indirect Effect

Figure 1. Conceptual model

H7:  Employee motivation mediates the rela-
tionship between perceived organizational
Al adoption and perceived organizational
performance.

2. METHOD

The study was conducted as a cross-sectional sur-
vey of pharmaceutical sales professionals in China.
This design and setting are suitable for testing the
proposed model because pharmaceutical selling is
simultaneously performance-driven, information-
intensive, relationship-based, and compliance-
sensitive. Frontline employees need to coordinate
customer engagement, evidence-based product
communication, internal approval routines, CRM
updates, and compliance documentation. These
work characteristics make the sector appropriate
for examining whether perceived organizational
AT adoption is translated into perceived organiza-
tional performance through operational efficiency
and employee motivation.

The target respondents were adult employees
working in pharmaceutical sales-related positions
in China who had direct experience using Al-
enabled tools in daily sales or sales-support work.
Relevant positions included prescription drug
sales representatives, OTC/retail/channel sales
employees, hospital or institutional sales employ-
ees, key account/market access/academic promo-
tion employees, and sales, product, or marketing
managers. Because there is no complete public

http://dx.doi.org/10.21511/ppm.24(2).2026.50

sampling frame for Al-exposed pharmaceutical
sales employees in China, purposive sampling
was used to reach information-rich respondents
who matched the study purpose (Campbell et al.,
2020). The survey link was circulated through pro-
fessional networks, WeChat workgroups, industry
forums, and sales-related communities.

Data were collected in China through
Wenjuanxing (SoJump) from October 2025 to
November 2025. Wenjuanxing was selected be-
cause it is widely used for online behavioral and
management research in China and allows struc-
tured questionnaire administration (Del Ponte
et al., 2024). Before entering the questionnaire,
respondents read an information statement ex-
plaining the study purpose, voluntary participa-
tion, anonymity, confidentiality, and aggregate
use of the data. Only respondents who provided
electronic informed consent proceeded to the sur-
vey. No personally identifying information, such
as names, phone numbers, or employer identifiers,
was collected. Respondents could exit the survey
at any time, and the dataset was analyzed only in
aggregated form. The study involved a minimal-
risk, anonymous survey of adult professionals.

Ethical review and approval were waived for this
study because it was a non-medical, non-inter-
ventional quantitative management survey in-
volving adult pharmaceutical sales professionals.
Participation was voluntary and anonymous, and
electronic informed consent was obtained before
respondents entered the questionnaire. No vul-
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nerable populations were involved, and no per-
sonally identifying information, sensitive per-
sonal data, clinical information, biomedical data,
psychological intervention, or experimental pro-
cedure was included. The data were anonymized
and analyzed only in an aggregated form. As a
minimal-risk study using anonymous survey re-
sponses from adult professionals, the study con-
forms to the relevant provisions of the Measures
for the Ethical Review of Life Science and Medical
Research Involving Humans and the Measures for
Ethical Review of Science and Technology (Trial)
(National Health Commission of the People’s
Republic of China, 2023; Ministry of Science and
Technology of the People’s Republic of China,
2023), and is therefore eligible for ethical exemp-
tion from formal committee review.

A total of 360 questionnaires were returned. After
data-quality screening, 335 valid questionnaires
were retained for analysis. The screening process
excluded 25 responses with clear signs of careless
or abnormal answering, including unrealistically
short completion times and straight-line respons-
es across item blocks. These screening rules follow
recommendations for improving the credibility of
online survey data (Leiner, 2019; Leys et al., 2019).
The final sample is relevant because all retained re-
spondents reported using Al tools in work at least
once per week, 69.9% reported using Al tools four
or more times per week, and 78.5% had used Al
tools for at least one year. Table 1 reports the de-
mographic profile, sales-role distribution, and AI-
use profile of the final sample.

The questionnaire and measures were designed to
match the theoretical definitions of the four fo-
cal constructs and the pharmaceutical sales set-
ting. All focal constructs were modeled as reflec-
tive latent variables and measured with multi-item
perceptual indicators. Unless otherwise noted, re-
sponses were captured using a seven-point Likert
scale ranging from 1 = strongly disagree to 7 =
strongly agree. A seven-point format was used be-
cause it provides sufficient granularity for man-
agement and behavioral constructs while remain-
ing understandable for respondents (Abulela &
Khalaf, 2024). The wording of the items was adapt-
ed to the sales-work context so that respondents
evaluated AI adoption as embedded workflow
support rather than occasional use of standalone
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tools. Full item wording and source/adaptation in-
formation are reported in Appendix A.

AT adoption (AA) captures the perceived extent to
which Al-enabled analytics, prediction, recom-
mendation, and generative functions are integrat-
ed into organizational operations and decision-
making routines. The measurement emphasizes
routinized organizational embedding rather than
symbolic technology adoption or isolated experi-
mentation. Items were adapted from Al capability
and Al adoption research (Mikalef & Gupta, 2021;
Cubric, 2020). Example content includes the extent
to which the organization integrates Al into daily
operations, uses Al across business functions, and
relies on Al systems to support decision-making.

Operational efficiency (OE) captures the perceived
ability of the organization to use resources effec-
tively, streamline internal processes, and make
timely decisions. This construct is important in
pharmaceutical sales because reporting, approval
procedures, market updates, CRM routines, and
cross-functional coordination compete direct-
ly with time available for customer engagement.
Items were adapted from Cheng et al. (2018).

Employee motivation (EM) captures the willing-
ness of employees to invest effort, stay engaged,
and persist in task execution. The items reflect ex-
tra-role effort, reward and recognition, supportive
organizational culture, and motivating job design.
Items were adapted from work motivation and
Al-enabled work-design research (Lee & Raschke,
2016; Gagné, Parent-Rocheleau, etal., 2022; Gagné,
Parker, et al., 2022).

Organizational performance (OP) is measured as
perceived organizational performance. This ap-
proach is appropriate because pharmaceutical sales
professionals observe performance-relevant signals
in daily work, including target progress, operation-
al execution, customer responsiveness, coordina-
tion quality, and compliance-related friction. Items
were adapted from George et al. (2019) and captured
goal attainment, operational effectiveness, financial
performance, and stakeholder responsiveness.

Before launching the main survey, the instrument

was checked for content clarity and contextual fit.
First, domain experts reviewed the questionnaire

http://dx.doi.org/10.21511/ppm.24(2).2026.50
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Table 1. Respondent characteristics and Al-use profile (N = 335)

Demographic Category Frequency Percentage%
Gender ‘Male 165
................................................... Female 170
24yearsorbelow 39
25-34years 107
Age 35-44 years e 83
45-54 years e 70
................................................... 55 years or above 36
Postgraduatepegree (Ph.D) 42
. Master’s Degree 103
Education level s
Bachelor’s Degree 186
................................................... Others 4
RMB 100,000'”&‘md below 36
RMB 100,001 - RMB 150,000 65
Personal annual income : RMB 150,001 -RMB 200,000 70
RMB 200,001 - RMB 300,000 86
................................................... RMB3000000rabove 8
Prescription qug Sales Represe'r):[“aﬁve 79
OTC / Retail /"Qhannel Sales 71
Type of sales position Hospital / Institutional Sales 92
inthe pharmaceutical | Key Account / Market Access /
industry ‘Academic Promotion >7
Sales Management / Product & 36
...................................................  Marketing Management
Nope 0
Frequency of Altools :1—3times . 101
usage per week in your 4 —10 times e 142
work 11-20times 57
................................................... More than 21 times or every day 35
Lessthanlyear 72
Period of Al toolsusein i{1—2years 109
your work 2-3years 101
................................................... More than 3 years 53
Foreign-owngq enterprise 43
Joint venture 64
Company type : o e X
anately—owr}gd domestic enterprise 159
................................................... State-owned enterprise 69
Lessthanlyear 28 .
) ) 1-3years 106 31.6
O atentcompany ATEYERS 85
/-10years 67
................................................... More than 10 years 49
ChatGPT 197 S - S
Doubao 272 30.5
Which Al softwarg do you beepsecc e 298 ..............................
frequently use in your R
work? Gemini 79
Kmi 54
: Others 25

to reduce ambiguous expressions and ensure that

the items were understandable to pharmaceutical

sales respondents. Second, a pilot test was con-

ducted with 40 pharmaceutical sales practitioners
who had experience using Al tools at work. The
average completion time was approximately seven

http://dx.doi.org/10.21511/ppm.24(2).2026.50

minutes. After excluding abnormal and straight-
line pilot responses, 36 valid pilot questionnaires
remained. The pilot results indicated satisfactory
item discrimination and psychometric quality,
supporting the use of the instrument in the main

survey.
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The analytical strategy used partial least squares
structural equation modeling (PLS-SEM) in
SmartPLS 4. PLS-SEM is appropriate for this study
because the model is explanatory, includes parallel
mediation paths, uses latent constructs measured
by multiple indicators, and focuses on estimat-
ing the strength and significance of relationships
without imposing strict multivariate normality as-
sumptions (Hair et al., 2019; Hair & Alamer, 2022).
SmartPLS 4 also provides a transparent workflow
for estimating measurement and structural mod-
els in business research (Cheah et al., 2024).

The analysis followed a two-stage procedure. First,
the measurement model was assessed using in-
dicator loadings, composite reliability (CR), av-
erage variance extracted (AVE), and the hetero-
trait-monotrait ratio (HTMT). Indicator loadings
above 0.70, CR values above 0.70, AVE values
above 0.50, and HTMT values below 0.90 were
used as the main criteria for reliability, convergent
validity, and discriminant validity (Hair et al.,
2020; Cheung et al., 2024). Second, the structural
model was assessed using predictor collinearity,
standardized path coefficients, coefficient of deter-
mination (R?), predictive relevance (Q?), and boot-
strapped indirect effects. Hypothesis testing used
bootstrapping with 10,000 resamples to obtain stan-
dard errors, t values, p values, and 95% confidence
intervals for direct and indirect effects. All tests
were two-tailed with p < 0.05 as the significance
threshold. Mediation was evaluated using boot-
strapped confidence intervals of indirect effects
(Benitez et al., 2020; Sarstedt & Moisescu, 2024).

Common method bias and data-quality concerns
were addressed through both procedural and sta-
tistical safeguards because all focal variables were
collected from the same respondents in a single-
wave survey. Procedurally, participation was vol-
untary and anonymous, respondents were told
that there were no right or wrong answers, and
the questionnaire included background questions
and focal constructs in separate blocks to reduce

Table 2. Descriptive statistics and correlations

hypothesis transparency and evaluation appre-
hension (Podsakoff et al., 2024). Data-quality con-
trols included screening for unrealistically short
completion time, straight-line answering, univari-
ate outliers, and multivariate outliers. Finally, full
collinearity diagnostics were used as a statistical
check for method-driven inflation, with VIF val-
ues below 3.3 interpreted as evidence that com-
mon method bias is unlikely to dominate the find-
ings (Kock et al., 2021).

3. RESULTS

Table 2 reports these statistics for the four focal
constructs. The mean values are above the scale
midpoint for Al adoption (M = 5.209, SD = 1.176),
operational efficiency (M = 5.281, SD = 1.263), em-
ployee motivation (M = 5.225, SD = 1.276), and
organizational performance (M = 4.993, SD =
1.354). This pattern indicates generally favorable
perceptions of Al integration, workflow function-
ing, employee motivation, and organizational per-
formance among the respondents. The correlation
coefficients are positive and moderate in magni-
tude (r = 0.380-0.458), which is consistent with
the hypothesized positive relationships and does
not suggest severe construct redundancy.

The measurement model was then examined to
evaluate reliability and validity. As shown in Table
3, all standardized outer loadings range from 0.798
to 0.891 and therefore exceed the 0.70 benchmark.
Composite reliability values range from 0.907 to
0.922, exceeding the recommended threshold of 0.70.
AVE values range from 0.709 to 0.747, which is above
the 0.50 benchmark and supports convergent valid-
ity. These results indicate that the indicators ade-
quately represent their intended reflective constructs.

Discriminant validity was assessed using HTMT
ratios. Table 4 shows that all HTMT values are be-
low 0.90, ranging from 0.437 to 0.521. Therefore,
the four constructs are empirically distinguish-
able and can be used in the structural model.

, Variable © M { SD iSkewness Kurtosis: 1 2 i 3 i 4
1Al adoption (AA) 5209 1176 FA007 1126 L '
2 : Operational efficiency (OE) 5281 i 1.263 -1.157 1.298 i 0.458 1 H H
3 Employeemotivation (EM) 5225 1276 1111 | 0902 . 0385 . 0400 1 .
4 Organizational performance (OP) © 4.993 @ 1354 | -0.944 0130 | 0.380 0389 | 038 1

780
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Table 3. Measurement model results (Loadings, CR, and AVE)

Variable Items Loadings CR AVE
1. Al Adoption (AA) 0.913 0.724
ivati 0.857
2. Employee Motivation s LA 0910 0717
(W) L0853
i ici 0.864
(OF) R L U AN oo S
R S SO /s c-2 S S
AL WL ...
izati OP2 0.844
Performance (OP) oP3 0.854
OP4 0.845
Table 4. Discriminant validity assessment (HTMT ratios)
Construct 1 2 3 4
1. AlAdoption
2. Operational Efficiency S R
3. Employee Motivation BT M N
4. Organizational Performance 0.446 0.446 : -

The structural model and hypotheses were tested
using bootstrapping with 10,000 resamples. As re-
ported in Table 5, all direct paths are statistically
significant and in the hypothesized direction. Al
adoption is positively associated with organiza-
tional performance ( = 0.196, t = 3.383, p = 0.001),
supporting H1. Al adoption also has positive ef-
fects on operational efficiency (B = 0.459, t = 7.611,
p < 0.001) and employee motivation ( = 0.385,
t = 6.748, p < 0.001), supporting H2 and H3. In
turn, operational efficiency (B = 0.212, t = 3.355, p
= 0.001) and employee motivation (p = 0.230, t =
3.879, p < 0.001) are positively associated with or-
ganizational performance, supporting H4 and H5.

The model also shows acceptable explanatory and
predictive power for an explanatory survey mod-

el in a regulated B2B sales context. AI adoption
explains 21.1% of the variance in operational effi-
ciency (R? = 0.211) and 14.8% of the variance in em-
ployee motivation (R* = 0.148). Together, AI adop-
tion, operational efficiency, and employee motiva-
tion explain 24.8% of the variance in organizational
performance (R*> = 0.248). Predictive relevance is
supported because all Q* values are positive: opera-
tional efficiency (Q* = 0.153), employee motivation
(Q* = 0.103), and organizational performance (Q* =
0.169).

The mediation effects were assessed using boot-
strapped indirect effects. As shown in Table 6, the
indirect effect of AI adoption on organizational
performance through operational efficiency is
significant (B = 0.097, t = 3.011, p = 0.003, 95% CI

Table 5. Structural model results and hypothesis tests (direct paths)

Hypothesis |  Path B SE T p © 95%CILL | 95%CIUL | Supported
LHL L AADOP 0.196 0.058 3.383 0001 . 008 . 0310 . Yes . .
H. AA - OE 0.459 0.060 7.611 <.001 0.336 0.574
3 AASEM 0.385 0.057 6.748 <001 0.271 0.4%6
LA GBE2OP 0.212 0.063 3355 0.001 0.084 0.329
H5 EM - OP 0.230 0.059 3.879 <.001 0.113 0.345

Note: AA = Al adoption; OE = operational efficiency; EM = employee motivation; OP = organizational performance; SE = stan-

dard error; Cl = confidence interval.
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Table 6. Mediation analysis (indirect effects)

Effect type - Effect . B . SE t . p 95% CILL : 95% CIUL : Supported
L ndirect  {AA > OF > OP (HE) 0097 | 0032 | 3011 . 0003 | 0037 . 0163 1 .YeS .
...Indirect (AAEM > OP (H7) 0089 0028 3212 . 0001 0.040 0.147 e

Direct i AA - OP (H1) ©0.196 0.058 3.383 0.001 0.082 0.310 Yes

Note: AA = Al adoption; OE = operational efficiency; EM = employee motivation; OP = organizational performance; SE = stan-

dard error; Cl = confidence interval.

[0.037, 0.163]), supporting H6. The indirect effect
through employee motivation is also significant (8
=0.089, t = 3.212, p = 0.001, 95% CI [0.040, 0.147]),
supporting H7. Because the direct effect of Al
adoption on organizational performance remains
significant after both mediators are included ( =
0.196, p = 0.001), the results indicate partial medi-
ation. The two indirect effects are similar in mag-
nitude, suggesting that AI adoption is associated
with performance through both a process path-
way and a people pathway rather than through
operational efficiency alone.

Since the direct effect of AT adoption on organiza-
tional performance remains significant when both
mediators are included, the results indicate par-
tial mediation through both operational efficiency
and employee motivation.

Finally, common method bias and robustness di-
agnostics were examined because the single-source
design makes it necessary to evaluate whether the
results are likely to be driven by method bias or
low-quality online responses. Table 7 summariz-
es the main diagnostics. The data-quality screen-
ing removed 25 careless responses before model
estimation. In the retained sample, all univari-
ate values were within the +3 z-score range, and

Mahalanobis distance analysis did not indicate
problematic multivariate outliers. Full collinearity
diagnostics further showed that all construct-level
VIF values were below 3.3. Taken together, these
checks indicate that careless responding, extreme
observations, and method-driven collinearity are
unlikely to dominate the reported relationships.

4. DISCUSSION

This study examined how perceived organization-
al AT adoption is associated with perceived orga-
nizational performance in a compliance-sensitive
pharmaceutical sales context. The findings sup-
port the proposed S-O-R logic, but they also show
that the AI adoption-performance relationship
should not be read as a simple technology payoff.
AT adoption is positively associated with perceived
organizational performance (§ = 0.196, p = 0.001),
yet this direct coeflicient is smaller than the paths
from AI adoption to operational efficiency (f =
0.459, p < 0.001) and employee motivation (f =
0.385, p < 0.001). The model explains 24.8% of the
variance in perceived organizational performance,
which is meaningful for a cross-sectional survey
of frontline sales professionals, but it also indicates
that AT adoption is only one part of a broader per-

Table 7. Data-quality, common method bias, and robustness diagnostics

Diagnostic Procedure / criterion

Result Implication

Extremely short completion times and
straight-line response patterns were
excluded before analysis.

Careless-response
screening

25 responses were excluded;
final N = 335.

The analytical sample is based
on valid, attentive responses.

Respondents needed direct exposure to
Al tools in work; Al-use frequency was
recorded.

Al-experience
relevance

reported zero Al-tool use; 69.9%
i used Al tools four or more times { testing perceived Al adoption.

No retained respondent
The sample is relevant for

per week.

Boxplots and z-scores; +3 used as the
screening range.

Univariate outliers

i No univariate extreme-value
: distortion was detected.

All retained observations fell
within 3.

The retained sample is not
driven by abnormal response
profiles.

No problematic multivariate
outliers were indicated.

Common method
bias

Full collinearity VIF; threshold < 3.3.

All construct-level VIF values Common method bias is unlikely
were below 3.3. to drive the model results.
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formance system. Therefore, the main interpreta-
tion is not that AI automatically improves perfor-
mance, but that embedded AI adoption becomes
performance-relevant when it changes both how
sales work is executed and how employees engage
with the redesigned work.

The efficiency pathway is consistent with prior
AT capability and Al assimilation research, but it
makes the mechanism more specific for pharma-
ceutical sales. Mikalef and Gupta (2021), Mishra
et al. (2022), and Mikalef et al. (2023) argue that
Al contributes to performance when it is inte-
grated into organizational routines and support-
ed by complementary resources. Wamba (2022)
similarly shows that AI assimilation can improve
performance through agility-related mechanisms,
while Chatterjee et al. (2023) find that Al-enabled
relationship management in B2B channels creates
value through operational improvements. The
present findings extend this line of work by show-
ing that, from the perspective of frontline phar-
maceutical sales employees, operational efficiency
is a concrete translation mechanism: Al becomes
visible in smoother CRM routines, faster informa-
tion-to-action cycles, better coordination, reduced
documentation burden, and more reliable com-
pliance-related execution. This also complements
Shahbaz et al. (2021), who showed that analytics-
enabled capabilities can strengthen pharmaceuti-
cal sales performance through CRM capabilities.
In the present study, the significant indirect ef-
fect through operational efficiency (B = 0.097, p =
0.003) indicates that ATl adoption matters because
it helps sales organizations convert data, recom-
mendations, and workflow automation into pro-
cess discipline and execution quality.

The motivation pathway adds an important peo-
ple-centered qualification to algorithmic manage-
ment research. Prior studies caution that algorith-
mic and Al-based systems may be experienced as
surveillance, control, or autonomy loss when they
intensify monitoring or narrow human discretion
(Kellogg et al., 2020; Parent-Rocheleau & Parker,
2022). Gagné, Parent-Rocheleau, et al. (2022) fur-
ther argue that algorithmic management can un-
dermine motivation when autonomy and com-
petence are weakened. Hu et al. (2024) describe
a transparency-resistance paradox, and Granulo
et al. (2024) show that algorithm deployment in

http://dx.doi.org/10.21511/ppm.24(2).2026.50
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management tasks can reduce prosocial motiva-
tion. The positive path from AI adoption to em-
ployee motivation in this study does not contradict
these warnings; instead, it adds nuance. In phar-
maceutical sales, Al adoption can be motivational
when employees perceive it as decision support,
workload reduction, faster feedback, improved
customer insight, and competence enhancement
rather than as a surveillance layer. This interpreta-
tion is also consistent with Hall et al. (2022), who
show that salesperson responses to AI feedback
matter for B2B sales outcomes, and with Edwards
etal. (2024), who distinguish between algorithmic
systems perceived as control and those perceived
as feedback provision. The significant indirect ef-
fect through employee motivation (f = 0.089, p =
0.001) therefore suggests that Al-supported work
redesign has a motivational route to performance,
provided that trust, fairness, and usefulness are
maintained (Glikson & Woolley, 2020; Rangarajan
etal., 2026).

The most important implication of the findings
is the near equivalence of the two indirect effects:
the efficiency path (f = 0.097) and the motivation
path (B = 0.089) are both significant and close in
magnitude. This pattern strengthens our central
argument that Al value in pharmaceutical sales
is created through parallel processes and people
pathways rather than through operational efficien-
cy alone. It also clarifies the contribution to the
Al-in-sales literature, which remains fragmented
across technologies, use cases, and levels of anal-
ysis (Jarotschkin et al., 2025). In a regulated B2B
sales setting, AI adoption must simultaneously
standardize work, accelerate information process-
ing, and preserve employee engagement. This du-
ality is consistent with the automation-augmenta-
tion paradox described by Raisch and Krakowski
(2021) and the AT adoption tensions identified by
Jazairy et al. (2025). The remaining significant di-
rect effect of Al adoption on performance further
suggests that other mechanisms may also be op-
erating, such as information alignment, decision
consistency, customer-response speed, compli-
ance traceability, and cross-functional coordi-
nation. Future Al-performance research should
therefore avoid treating adoption as a single input
and instead specify which process, people, gover-
nance, and trust mechanisms convert Al-enabled
routines into performance outcomes.
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CONCLUSION

This study aimed to examine whether perceived organizational Al adoption is associated with perceived
organizational performance in pharmaceutical sales through two parallel pathways: operational efhi-
ciency and employee motivation. Based on survey evidence from 335 pharmaceutical sales profession-
als in China, the findings show that AI adoption is positively associated with perceived organizational
performance and that this relationship is partially mediated by operational efficiency and employee
motivation.

The results indicate that Al value in pharmaceutical sales is created not only through smoother work-
flows, faster execution, and stronger information coordination, but also through employees’ willingness
to engage with Al-enabled work. Therefore, AI adoption should be managed as both a workflow trans-
formation and a people-management process. Sales managers should embed AI into CRM, forecasting,
documentation, customer-response, account-planning, and compliance routines while preserving em-
ployee autonomy, providing training, clarifying accountability, and recognizing effective Al-supported
work. Efficiency-focused implementation may underdeliver if employee motivation is not supported in
parallel, and motivation-focused change may also be insufficient if Al is not embedded in the daily rou-
tines where sales performance is produced.

Future research should examine the proposed relationships using longitudinal or multi-source designs,
include objective performance indicators, and compare different pharmaceutical sales roles, regions,
and organizational ownership types. Further studies can also distinguish analytics-oriented Al from
generative Al test the role of trust and perceived fairness as boundary conditions, and examine whether
similar process and people pathways operate in other regulated B2B industries. Such extensions would
help clarify when AI adoption produces stronger efficiency gains, when it supports motivation, and
when it may create resistance, control-related concerns, or uneven performance outcomes.
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APPENDIX A

Table Al. Measurement items and sources

Construct Item code Item wording

Source /

AAL i Our organization has extensively integrated Al technologies into its daily
i operations.

adaptation note

AAD i Our organization uses Al technologies in multiple business functions (e.g.,

Adapted from
Mikalef and Gupta

] : sales, marketing, service).
Aladoption (AA) A g,d : )bl e B (2021) and Cubric
AA3 systems provide valuable support for our organizational decision-making (2020).
et P O S e
................ AA4 iThe yﬁgpf Al has enhanced the customer experience in our organization. e
OE1 { Our organization effectively utilizes its resources to achieve organizational
3 B0BlS.
. OE2 : Our organization achieves high outputs with relatively low inputs.
Operational : - o e | : R i d """" ¢ Adapted from
efficiency (OF) | OE3 al e ?nterna processes in our organization are streamlined and operate | Cheng et al. (2018).
I O Iy :
OEa Decision-making processes in our organization are efficient and lead to
.......................... . ly actions. B
..... EM1 ‘willing to put in extra effort to help my organization achieve its goals. Adapted from Lee
EM2 i The rewards and recognition provided by my organization motivate me to i and Raschke (2016),
Employee i perform better. e Gagné, Parent-
motivation (EM) EM3 The organizational culture encourages me to stay engaged and committed to |  Rocheleau, et al.
my work ¢ (2022), and Gagné,
I EM4 The design of my job makes me feel eﬂngaged and motivated to perform well. Parker,etal(2022)
..... OP1
..... OPZH
Organizational ! oP3 : Our organization has achieved satisfactory financial performance inrecent i  Adapted from
performance (OP) iyears i George et al. (2019).
opa Our organization responds promptly and effectively to the needs of
stakeholders (e.g., customers, partners).
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