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Abstract

This research examines the causal relationship between administrative efficiency and sociodemographic
factors among state workers in northern Peru within the context of governmental digital transformation.
Through a quantitative correlational-causal study, a sample of 368 state workers was analyzed via stratified
probabilistic sampling. Inferential statistical tests, specifically the X? coefficient, were employed to determine
causal relationships at a significance level of p<o.05. The results revealed significant correlations between
administrative efficiency and variables such as gender (X?=0.763, p<o0.05) and age (X?<0.659, p<0.05), with
particular emphasis on the age group of 41-50 years. Surprisingly, no significant relationship was found
between administrative efficiency and role performance (X?<0.139, p>0.05). These findings suggest that
effectiveness in modern public administration is more closely linked to demographic factors than to
functional roles, which has significant implications for human talent management policies in the public
sector. While the study's geographic focus on northern Peru may limit its generalizability, the findings
provide valuable insights for developing targeted training programs and inclusive policies in public
administration. Practical recommendations include implementing age-diverse mentoring programs,
developing gender-sensitive leadership initiatives, and creating adaptive professional development strategies
that transcend traditional role boundaries. This research contributes to understanding how
sociodemographic factors influence administrative efficiency in governmental digital transformation,
offering evidence-based guidance for modernizing local public management.

Keywords: digital transformation, administrative efficiency, sociodemographic factors, local government, public
management
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1. Introduction

The digital transformation of the public sector has become a strategic imperative for governments
worldwide, driven by the pressing need to optimize administrative efficiency, enhance service
delivery, and foster more active citizen participation in the digital age (Lindgren et al., 2019; Meijer et
al., 2021). This process transcends mere technology adoption, involving a fundamental
metamorphosis in organizational culture, operational processes, and citizen interaction dynamics
(Mergel et al., 2019; Wilson & Mergel, 2022). The COVID-19 pandemic has significantly underscored
the importance of agile and digitally capable public administration, accelerating the implementation
of digital solutions across various government levels (Shen et al., 2022; Kim & Terlizzi, 2022).

Recent academic literature has explored diverse aspects of this transformation, from e-
government initiatives (Epstein, 2022) to the impact of new technologies on public services
(Andersson et al., 2022). Studies have highlighted the role of digital governance (Vigoda-Gadot &
Mizrahi, 2024) and the contribution of smart cities to modern local administration (Esposito et al.,
2024). Recent research has also addressed local government cyberresilience (Levesque et al., 2024), Al
adoption in municipal services (Guenduez & Mettler, 2023), and innovative modernization
approaches (Kuhlmann & Heuberger, 2023).

However, significant gaps remain in understanding how public organizations interpret and
apply digital transformation concepts, particularly at the municipal level (Kuhlmann & Heuberger,
2023; Tutar et al., 2023). Specifically, there is limited research examining how digital change strategies
vary on the basis of municipal characteristics and sociodemographic context (Levesque et al., 2024).

In northern Peru's local governments, where digital transformation has become a strategic
priority, understanding the relationship between sociodemographic factors and administrative
efficiency is crucial. This leads to our central research question: What is the causal relationship
between administrative efficiency and the sociodemographic factors of state workers in northern
Peru? This study specifically examines how variables such as gender, age, role performance, and
tenure affect local public administration efficiency.

The research's significance lies in its potential to provide actionable insights for designing
context-specific digital transformation strategies. By examining policymakers' interpretations and
rationales, we aim to understand how different meanings attributed to digital governance influence
strategy design and implementation (Esposito et al., 2024). Additionally, our study contributes to the
emerging literature on local governments' digital resilience by exploring how transformation
strategies enhance municipal administrations' adaptive capacity (Shen et al., 2022).

This research aligns with current public administration trends emphasizing innovation,
flexibility, and adaptability to evolving societal demands (Meijer et al., 2021; Feeney & Fusi, 2020). By
addressing identified literature gaps, our study contributes to the development of more robust,
context-sensitive theories on government service digitalization while offering practical guidance for
policymakers and public managers (Vigoda-Gadot & Mizrahi, 2024).

The findings will advance existing scholarship on digital governance and provide practical
guidelines for local governments implementing technology integration initiatives. This study
uniquely positions itself at the intersection of digital transformation and sociodemographic factors,
offering valuable insights for enhancing administrative efficiency in the context of local public
management modernization.

2. Methodology

This research was conducted via a quantitative approach with a correlational-causal design, enabling
the examination of relationships among the study variables. A representative sample of 368 state
workers from northern Peru was selected through stratified probabilistic sampling.

For data collection, a validated measurement instrument was employed to assess both
administrative efficiency and sociodemographic factors. The data were analyzed via inferential
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statistical tests, specifically the X? coefficient, to determine causal relationships, with a significance
level of p<o.05 and 95% confidence intervals.

To address potential sampling biases, several mitigation strategies have been implemented.
First, stratified probabilistic sampling was conducted via updated employee registers to ensure
comprehensive representation across different departments and hierarchical levels. Potential
selection bias was minimized through random selection within each stratum, and nonresponse bias
was addressed by maintaining a 15% oversample pool. To mitigate social desirability bias during data
collection, anonymous response protocols were implemented, and participants were assured that
their responses would not affect their employment status. Additionally, data collection timing was
distributed across different work shifts to ensure representation of all working schedules. These
measures helped ensure the sample's representativeness while maintaining methodological rigor.
However, it is important to acknowledge that despite these precautions, some limitations persist,
such as the potential self-selection bias of more digitally engaged workers and the geographical
constraints of focusing solely on northern Peru's public sector.

Notably, the sample was balanced in terms of gender (55.3% male, 44.7% female), with a
predominance of workers in the 41-50 age range (30.6%). With respect to the roles performed, a
higher concentration was observed in trades (38.8%) and professional roles (21.2%). In terms of work
tenure, the majority of participants (29.4%) reported experience ranging from 3--5 years.

Data processing was conducted via specialized statistical software, ensuring robust and reliable
results for analyzing the proposed causal relationships. Additionally, rigorous ethical protocols were
implemented to ensure confidentiality and proper handling of the information provided by the
participants.

3. Results
3.1 Sociodemographic statistics

Table 1 shows that the majority of the participants (55.3%) were male, whereas 44.7% were female. In
terms of age distribution, the most representative group comprises individuals aged 41--50 years,
accounting for 30.6%, followed by those aged 31--40 years (27.1%). This suggests that most
respondents are in their prime working years.

In terms of occupational roles, the largest group is engaged in trades (38.8%), followed by
professionals (21.2%), indicating a diversification in the participants' occupations. Notably, there are
no public officials in the sample. With respect to work tenure, the largest group (29.4%) has worked
between 3 and 5 years, followed by those with 8 or more years of experience (27.1%).

Table 1. Sociodemographic details of the sample (n=368)

Indicator Description % £
Male 55.3% 203

Gender Female 44.7% 165
Total 100.0% 368
20 - 30 years old 141% 52
31 - 40 years old 271% 100

Age 41 - 50 years old 30.6% u3
51 - 60 years old 22.4% 82
61 and over 5.9% 21
Total 100.0% 368
Housewife 1.8% 43

0,

Function performed g/iz:jcel;int ii;‘; 22

Professional 21.2% 78
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Indicator Description % £
Occupation 38.8% 143
Driver 5.9% 22
Total 100.0% 368
3 months - 2 years 21.2% 78
3 years - 5 years 29.4% 108

0,

Working Time 6 years to 8 years 12.9 OA) 47
8 years or more 271% 100
Not working 9.4% 35
Total 100.0% 368

Note: Own elaboration
3.2 Inferential results

General objective: To determine the causal relationship between administrative efficiency and
sociodemographic factors in state workers in northern Peru.

Specific Objective 1. To determine the causal relationship between administrative efficiency
and gender in state workers in northern Peru.

Table 2 shows a significant causal relationship between administrative efficiency and gender,
with an X? coefficient of 0.763 and a p value < 0.05, indicating a high level of statistical significance.
The 95% confidence interval ranges from 0.232--0.865, demonstrating a positive range that supports
the proposed hypothesis. The effect size of this relationship suggests that gender is a relevant factor
influencing the performance of administrative efficiency among state workers in northern Peru. This
finding is particularly important for understanding workplace dynamics and could have significant
implications for human talent management policies in the public sector.

Table 2. Causal relationship between administrative efficiency and gender among government
workers in northern Peru

Variable X2 p value 2.50% | 97.50% |Decision

Efficiency

Administrative > Gender
Note: Own elaboration

0.763 0.000* 0.232 0.865 [Accepted

Specific Objective 2: Determine the causal relationship between administrative efficiency and age
among state workers in northern Peru.

The analysis presented in Table 3 reveals a significant causal relationship between
administrative efficiency and age, as evidenced by an X2 coefficient of 0.659 and a p value less than
0.05. The 95% confidence interval ranges from 0.192--0.743, confirming the robustness of this
relationship. This positive association suggests that age is a determining factor in administrative
efficiency, potentially attributed to the accumulated experience and professional maturity developed
over time. These findings are essential for understanding how the age structure of the workforce
influences administrative performance in the public sector.

Table 3. Causal relationship between administrative efficiency and age among state workers in
northern Peru.

Variable Xz pvalue | 2.50% | 97.50% | Decision
Efficiency Administrative > Gender 0.659 0.000* 0.192 0.743 Accepted
Note: Own elaboration

Specific Objective 3: Determine the causal relationship between administrative efficiency and the
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role performed by state workers in northern Peru.

The results presented in Table 4 reveal the absence of a significant causal relationship between
administrative efficiency and the role performed. An X2 coefficient of 0.139 and a p value of 0.562,
which exceeds the critical threshold of 0.05, indicate insufficient statistical evidence to establish an
association between these variables. The 95% confidence interval, ranging from -0.176--0.235,
includes zero, further confirming the lack of a significant relationship. This finding is particularly
noteworthy, as it suggests that administrative efficiency is not conditioned by the type of role
performed by workers but may instead depend on other organizational or individual factors.

Table 4. Causal relationship between administrative efficiency and the role performed by state
workers in northern Peru.

Variable X2 p value 2.50% 97.50% | Decision
Efficiency Administrative - Function 0.139 0.562 -0.176 0.235 Rejected
Note: Own elaboration

Specific Objective 4. To determine the causal relationship between administrative efficiency and
working time in state workers in northern Peru.

The findings of this study have significant implications for public policy and governance in the
context of digital transformation. The strong correlation between administrative efficiency and
gender (X?=0.763, p<0.05) suggests the need for more inclusive policies in public administration,
particularly in digital competency development programs. The significant relationship with age
(X2=0.659, p<0.05), especially the high performance in the 41-50 age group, indicates the importance
of leveraging experienced workers' expertise while ensuring knowledge transfer to younger
generations. Notably, the absence of correlation between role performance and efficiency (X?=0.139,
p>0.562) challenges traditional hierarchical structures in public administration, suggesting that
digital transformation success may depend more on individual adaptability and competencies than
formal positions. These results provide valuable insights for policymakers and public managers in
designing human resource strategies, training programs, and organizational structures that can
better support digital transformation initiatives while promoting inclusive and efficient public
administration. Furthermore, these findings can inform the development of targeted interventions to
enhance digital literacy and administrative efficiency across different demographic groups within the
public sector.

4. Discussion of Results

This research aimed to thoroughly examine the causal relationships between administrative
efficiency and various sociodemographic factors in the context of state workers in northern Peru. The
findings reveal complex and significant patterns that warrant detailed analysis and thoughtful
reflection on their implications for modernizing public management.

With respect to the relationship between administrative efficiency and gender, the results show
a highly significant correlation (X?=0.763, p<o.05), highlighting the importance of gender as a factor
in administrative performance. This evidence aligns with the findings of Kuhlmann and Heuberger
(2023), who, in their study on local-level digital transformation in Germany, document how
organizational factors, including diversity, influence the implementation and impact of digital
reforms.

The results concerning age reveal a significant causal relationship (X?=0.659, p<0.05), with the
41-50 age group standing out as the segment with the highest levels of administrative efficiency. This
finding is supported by the research of Mergel et al. (2019), who, in defining digital transformation
through expert interviews, emphasize how accumulated experience and organizational knowledge
translate into improved performance in digitally transformative environments.
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A particularly intriguing finding emerges from the absence of a significant relationship between
administrative efficiency and the role performed (X2=0.139, p>0.05). This result partially aligns with
the observations of Meijer et al. (2021), who, in their study of digital platforms for public value
cocreation, suggest that efficiency in the digital age relies more on individual competencies and
adaptability than on formal roles within the organization.

The implementation of digital transformation strategies faces several practical challenges that
merit careful consideration. On the basis of our findings, key barriers include the digital competency
gap across different age groups, resistance to technological change, and the need for substantial
infrastructure investments. Organizations must address these challenges through targeted
interventions such as implementing intergenerational mentoring programs, where digitally proficient
staff can support colleagues who are less comfortable with technology. Additionally, the significant
gender-related findings (X2=0.763, p<0.05) suggest the need for gender-sensitive approaches in digital
training and development programs. Policy makers should consider developing phased
implementation strategies that balance immediate digital transformation needs with long-term
capacity building. This could include establishing digital champions within departments, creating
supportive learning environments, and ensuring adequate technical support systems. Infrastructure
challenges can be addressed through public—private partnerships and strategic resource allocation.
Furthermore, organizations should consider developing comprehensive change management
strategies that address both the technical and human aspects of digital transformation, including the
regular assessment of digital competencies, flexible training schedules, and continuous feedback
mechanisms. These practical recommendations align with Wilson and Mergel's (2022) findings on
overcoming digital government barriers and should be adapted to local contexts while considering
resource constraints and organizational culture.

The practical implications of these findings are substantial for human talent management in the
public sector. As noted by Vigoda-Gadot and Mizrahi (2024) in their work on digital governance, it is
necessary to develop an integrated approach that considers both technological aspects and human
factors in the digital transformation of the public sector. This perspective is particularly relevant
given our findings on the influence of sociodemographic factors on administrative efficiency.

Among the methodological limitations of this study, it is important to acknowledge that the
geographic focus on northern Peru may limit the generalizability of the results. Additionally, as
highlighted by Shen et al. (2022) in their analysis of transformative resilience in public service
delivery, contextual factors can significantly influence patterns of technological adoption and
administrative efficiency.

The most significant contribution of this research lies in providing robust empirical evidence on
the interaction between sociodemographic factors and administrative efficiency within the Latin
American context. Tutar et al. (2023) emphasize the importance of understanding these dynamics for
the success of governmental modernization initiatives, as evidenced in their analysis of metropolitan
municipal websites.

The findings regarding the influence of age on administrative efficiency are supported by the
work of Andersson et al. (2022), who, in studying the digitalization of public services, reported that
task configuration during automation processes requires a balanced combination of experience and
adaptability. These characteristics are predominantly observed in the 41-50 age group identified in
our study.

The absence of a significant relationship between the role performed and administrative
efficiency can be interpreted through the findings of Lindgren et al. (2019). Their research on public
service digitalization suggests that effective digital interactions depend more on cross-cutting
competencies than on specific roles. This perspective helps explain why the role performed did not
show a significant correlation in our study.

Regarding implications for public management modernization, our findings align with the
observations of Wilson and Mergel (2022), who document that overcoming barriers in digital
government requires an approach that transcends traditional hierarchical structures and focuses on
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developing individual capacities. This is particularly relevant considering that our study found
administrative efficiency to be more closely linked to factors such as age and gender than to formal
roles.

The limitations identified in our study echo the concerns raised by Esposito et al. (2024), who,
when analyzing municipal-level digital governance, emphasize the importance of considering specific
local contexts when implementing administrative reforms. Therefore, future studies should expand
the geographical scope to validate the generalizability of our findings.

As Kim and Terlizzi (2022) note, digital transformation in the public sector requires leadership
that effectively understands and manages generational and gender diversity. Our findings on the
significant influence of these factors on administrative efficiency reinforce this perspective and
highlight the need for more inclusive and adaptive talent management policies.

Practical implications also relate to the observations of Levesque et al. (2024) on the role of
municipal digital services in advancing resilience. Identifying specific sociodemographic patterns
associated with greater administrative efficiency can inform the design of more effective training and
development strategies.

The lack of a relationship between the role performed and administrative efficiency can also be
interpreted in light of Epstein's (2022) work on e-government diffusion, which suggests that digital
transformation is redefining traditional roles in public administration. This could explain why formal
roles did not show a significant correlation with efficiency in our study.

Finally, the findings contribute to the growing body of literature on governmental
modernization and administrative efficiency in the digital era. As Kuhlmann (2021) noted in his
analysis of managerial reforms in subnational European governments, understanding the factors
influencing administrative efficiency is crucial for the success of modernization initiatives. Our study
provides valuable empirical evidence in this regard, particularly within the Latin American context.

Future research should include a longitudinal analysis to evaluate how these sociodemographic
factors evolve over time and their impact on administrative efficiency, especially in the context of the
increasing digitalization of the public sector. Additionally, it would be valuable to expand the study
to include other contextual variables that may influence administrative efficiency across different
governmental settings.

5. Conclusion

This research provides significant empirical evidence on the complex interplay between
sociodemographic factors and administrative efficiency in the context of digital transformation
among local governments in northern Peru. The findings demonstrate that gender and age are critical
determinants of administrative efficiency, whereas counterintuitively, the role performed does not
show a significant correlation.

The significant causal relationship identified between gender and administrative efficiency
(X2=0.763, p<0.05) underscores the importance of implementing inclusive and equitable policies in
human talent management. Similarly, the significant correlation with age (X?=0.659, p<0.05), with a
predominance of the 41-50 age group, highlights the relevance of experience and professional
maturity in administrative performance.

These findings have direct implications for the design of public policies and administrative
modernization strategies. They suggest the need for a more nuanced approach to human talent
management that considers generational and gender diversity as strategic factors in the digital
transformation of the public sector. The lack of a significant correlation with role performance
(X2=0.139, p>0.562) suggests that digital competencies and administrative efficiency transcend
traditional hierarchical structures.

However, several limitations of this study should be acknowledged. First, the geographic focus
on northern Peru may limit the generalizability of findings to other regions or contexts with different
socioeconomic conditions or levels of digital maturity. Second, the cross-sectional nature of the data
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collection provides only a snapshot of the relationships between variables, potentially missing
temporal dynamics and evolutionary patterns. Third, the study's quantitative approach, while
providing robust statistical evidence, may not fully capture the nuanced qualitative aspects of digital
transformation experiences among public sector workers.

Future research directions should address these limitations and expand the scope of inquiry.
Longitudinal studies could provide valuable insights into how the relationship between
sociodemographic factors and administrative efficiency evolves over time, particularly as digital
transformation initiatives mature. Comparative studies across different regions or countries could
help identify universal patterns versus context-specific factors. Additionally, mixed-method
approaches incorporating qualitative data could offer deeper insights into the mechanisms through
which sociodemographic factors influence administrative efficiency. Research could also explore the
role of organizational culture, leadership styles, and specific digital competencies in mediating the
relationships identified in this study.

In conclusion, this research makes a significant contribution to understanding how
sociodemographic factors influence administrative efficiency in the digital age, providing a solid
empirical foundation for developing more effective public policies tailored to local contexts. The
findings underscore the importance of adopting a holistic approach to the digital transformation of
the public sector, one that considers both technological and human factors in the pursuit of a more
efficient and equitable public administration. As governments continue to navigate the challenges of
digital transformation, the insights from this study can inform more targeted and effective strategies
for building digital capabilities while ensuring inclusive and sustainable public sector modernization.
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