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shops and international seminars on AFIS to continuously improve per-
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implementation of AFIS.
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Introduction

Fingerprint identification is one of the ear-
liest recognized fields in forensic science. Over
time, it has proven to be one of the quickest,
most accurate, and most cost-effective methods
for identifying unknown deceased individuals,
particularly during large-scale disasters
(Kaushal & Kaushal, 2011). As noted by Barnes
(2012), for over a century, fingerprints have
provided reliable identification for individuals
and formed the foundation for criminal history
records in police agencies worldwide, making
them the most widely used form of forensic ev-
idence.

Building on its historical roots, the tech-
nique of fingerprint identification, initially de-
veloped in the late eighteenth century, has
evolved significantly. Originally used to iden-
tify individuals based on unique ridge patterns,
it became a foundational method in criminal
justice. In the twenty-first century, advance-
ments have led to the digitalization of finger-
print technology, which has greatly enhanced
the investigation and prosecution of criminal
cases (Smith et al., 2018).

In line with this evolution, Moses et al.
(2017) reported that during the 1960s, agen-
cies such as the FBI (USA), the Home Office
(UK), the Paris Police (France), and the Japa-
nese National Police initiated the development
of Automated Fingerprint Identification Sys-
tems (AFIS). These efforts aimed to replace the
labor-intensive manual classification and
matching of tenprint cards with computerized
systems.

Supporting this technological shift, Koma-
rinski (2005) described AFIS as comprising
four main components. The system eliminates
the need for manual comparisons of physical
fingerprint cards by using digitally scanned im-
ages stored in a searchable database. AFIS facil-
itates the identification of individuals by com-
paring captured fingerprints against local, na-
tional, or even international databases, thanks
to its interoperability and integration with
other identification systems.

A major milestone in fingerprint digitiza-
tion was achieved in 2014, when Verton re-
ported that the FBI had completed a 20-year ef-
fort to digitize over 30 million criminal history
files, civilian identity records, and 83 million

fingerprint cards. These records, previously
stored in large steel filing cabinets, are now dig-
itally archived and preserved until a person ei-
ther passes away or reaches 110 years of age.

To enhance the reliability of automated sys-
tems, Barua et al,, (2011) introduced a method-
ology for fingerprint identification based on
frequency content and ridge orientation, em-
phasizing that the accuracy of minutiae extrac-
tion is essential to the effectiveness of any au-
tomatic fingerprint recognition system.

Further illustrating the value of AFIS,
Langenburg et al. (2015) demonstrated that
combining AFIS tools with expert analysis re-
duces the likelihood of false exclusions and en-
hances efficiency in reviewing both open and
closed cases.

In terms of operational efficiency, Rao et al.
(2023) emphasized that automation has signif-
icantly reduced the time and cost associated
with manual fingerprint matching, resulting in
improved productivity and reliability in identi-
fication processes.

The Philippine context mirrors this global
trend. Defante (2014) noted that the Philippine
National Police (PNP) Crime Laboratory began
operating its AFIS in September 2004. The sys-
tem addressed the inefficiencies of manual fin-
gerprint processing and aimed to aid in the
identification of crime suspects, unresolved
cases, and victims of disasters.

Complementing the PNP’s efforts, Republic
Act 10867 mandates the modernization of the
National Bureau of Investigation (NBI) and des-
ignates it as the national clearinghouse for
criminal records and related information. It
also obliges the NBI to provide technical assis-
tance to other government agencies when nec-
essary.

Despite this legislative mandate, the NBI
still relies on the manual FBI Henry Filing Sys-
tem. Fingerprint records—whether criminal,
civilian, or alien—are physically stored in steel
cabinets and manually retrieved in response to
requests from internal offices or external law
enforcement agencies for identification or
criminal history checks.

In response to modernization goals, the NBI
began digitizing fingerprint cards in October
2019. This initiative marks the initial phase in
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establishing its own AFIS. However, transition-
ing from manual to digital systems presents
several logistical and operational challenges
that must be addressed.

Recognizing these potential issues, Zhang
and Gourley (2014) recommend that for such a
large-scale project to succeed, project manag-
ers must clearly understand the process and
anticipate implementation obstacles. This ena-
bles contingency planning and ensures align-
ment with the project's goals, timelines, and
budget.

Given these contextual developments and
challenges, this study aims to assess the NBI's
fingerprint identification system—particularly
its ongoing digitization project—and evaluate
the alignment of current organizational poli-
cies with the objectives of implementing an
AFIS. The goal is to identify areas for improve-
ment and provide actionable recommenda-
tions to ensure the project's success.

Objectives of the Study

1. Todetermine the profile variables of the re-
spondents in terms of sex, highest educa-
tional attainment, years of experience, and
job description.

2. To assess the current digitization project of
National Bureau of Investigation (NBI) in
terms of programs and policy, standards
and guidelines, maintenance and manage-
ment, and project implementation.

3. To determine the perspective of the re-
spondents on the benefits and opportuni-
ties on the current fingerprint cards digiti-
zation.
To test the significant difference on the re-
spondents’ assessment of the current digit-
ization project of NBI and level of perspec-
tive of the benefits and opportunities of the
current project when grouped by profile
variables.

Methodology

This study utilized the descriptive cross-
sectional research design to assess the current
digitization project of National Bureau of Inves-
tigation in terms of programs and policy, stand-
ards and guidelines, maintenance and manage-
ment, and project implementation. Likewise,
the perspective of the respondents on the

benefits and opportunities on the current fin-
gerprint cards digitization was also the objec-
tive of the study.

This research study was conducted at the
National Bureau of Investigation head office lo-
cated in Manila, Metro Manila. NBI's fingerprint
central repository is located at its headquarters
office under the management and supervision
of the Identification and Records Division
(IRD). Research respondents are from NBI's
employees who are utilizing the manual finger-
print identification system and digitization
project which came from the three divisions
namely Identification and Records Division
(IRD), Dactyloscopy Division and, Information
Communication Technology Division (ICTD).
The respondents of this study are selected
through a stratified random sampling tech-
nique. Respondents were selected and identi-
fied in the IRD (125 out of 203); dactyloscopy
(10 out of 10); and ICTD (54 out of 80), with a
total of 189, with 90% confidence level and 5%
margin of error.

A self-designed survey questionnaire con-
sists of three parts: Part 1 covers the respond-
ents' demographic profile, Part 2 assesses their
level of satisfaction with the implementation of
the digitization project, and Part 3 identifies the
benefits and opportunities associated with the
project. The questionnaire was developed
based on established principles and guidelines
for digitization project implementation, as well
as the standard requirements for the Automa-
tion Fingerprint Identification System (AFIS).
To ensure clarity and consistency, the ques-
tionnaire was validated and tested for reliabil-
ity and accuracy by three experts in Fingerprint
Identification Systems from the National Bu-
reau of Investigation (NBI). Additionally, a pilot
test was conducted to assess its internal con-
sistency and reliability. Using Cronbach’s Al-
pha, the questionnaire achieved a reliability co-
efficient of 0.70, indicating that it is both valid
and reliable for use in this study.

Prior to the distribution of the question-
naire, the researchers secured a certification
from the Ethics Review Committee of De La
Salle University - Dasmarifas, under protocol
code DLSU-DERC-2020-0294T2. No respond-
ents in this study were coerced or threatened,
and they were informed that they could
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withdraw from answering the questionnaire at
any time. The request letter was secure first be-
fore the distribution of the survey question-
naire to the target respondents of the study.
Likewise, an informal interview was also con-
ducted to explain to the respondents the con-
tent and objectives of the study. After the data
collection, the researchers start encoding the
data in the Microsoft Excel in preparation for
the application of statistical software. The re-
searchers sought the permission of NBI's pre-
sent director to grant them to access the neces-
sary data about the fingerprint digitization pro-
ject and NBI's modernization program. Like-
wise, it was also approved that employees from
IRD, Dactyloscopy, and ICTD participate in the
conduct of a survey to assess the current digit-
ization project. A separate letter of the

Results and Discussion

invitation was attached to the survey question-
naire for the research respondents which ex-
plains the time consumed in answering the sur-
vey, there is no risk on participating in the re-
search study, their rights to withdraw anytime,
the confidentiality of their personal infor-
mation, and research responses. Each research
respondents were given a code number used
during the encoding and tallying of their re-
sponse. All the data gathered was used as one
consolidated report in which no personal data
of the research respondents will be disclosed.
Data gathered was used solely for academic
purposes and basis for the recommendation for
the enhancement of the fingerprint digitization
project. The study is limited to the head office
and three divisions and may not reflect per-
spectives from regional NBI offices.

Table 1. Distribution of Frequency and Percentage According to Respondents’ Profile Variables

Counts Percentage Rank
Sex
Male 113 59.8 1
Female 76 40.2 2
Highest Educational Attainment
College graduate 136 72 1
With units in Masters’ 21 11.1 3
Masters’ Degree graduate 32 16.9 2
With Post Graduate Units 0 0 0
Doctoral Degree Graduate 0 0 0
Years of Experience
1to 5 years 97 51.3 1
6 to 15 years 26 13.8 2
16 to 25 years 32 16.9 3
25 years and up 34 18 4
Job Position
Fingerprint Examiner 91 48.1 1
Administrative Officer 37 19.6 3
Fingerprint Scanner 61 32.3 2

Table 1 presents the demographic distribu-
tion of the respondents. The majority were
male, accounting for 113 respondents (59.8%)
of the total sample population, while female re-
spondents comprised 76 (40.2%).

In terms of educational attainment, college
graduates made up the largest portion, with
136 respondents (72%). This was followed by
master's degree holders, who accounted for 32

respondents (16.9%). Additionally, 21 re-
spondents (11.1%) were currently enrolled in
master’s degree programs. Notably, a signifi-
cant number of master’s degree graduates held
supervisory positions in their respective de-
partments.

Regarding work experience, most respond-
ents had 1 to 5 years of experience in their cur-
rent position, with a frequency of 97 (51.3%).
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This was followed by individuals aged 25 and
older, with 34 respondents (18%). Meanwhile,
respondents with 16 to 25 years of experience
accounted for 32 respondents (16.9%). Lastly,
those with 6 to 15 years of experience consti-
tuted 26 respondents (13.8%). These findings
indicate that the majority of respondents were
newly employed permanent staff or contrac-
tual workers engaged in fingerprint encoding
or scanning as part of the ongoing fingerprint
digitization project.

Table 1 also details the job roles of the re-
spondents. Fingerprint Examiners represented
the highest percentage, with a frequency of 91
(48.1%), while Fingerprint Scanners accounted

for 61 respondents (32.3%). Lastly, Adminis-
trative Officers comprised 37 respondents
(19.6%). The dominance of Fingerprint Exam-
iners suggests their crucial role in fulfilling le-
gal responsibilities, which include obtaining
fingerprints, analyzing fingerprint patterns,
comparing ten-print to latent prints, and
providing expert testimony in court (Civil Ser-
vice Commission, Position Description). Addi-
tionally, Fingerprint Examiners oversee the
manual fingerprint identification process and
play an active role in the transition to a digital
system. They are involved in the phase-by-
phase digitization of both old and current fin-
gerprint records.

Table 2.1. Programs and Policy for the current digitization project of the National Bureau of Investi-

gation
Indicators Weighted Verbal Interpretation Rank
Mean

1. The digitization policy laid out and 4.35 Extremely Satisfied 1
clearly define the objective and direction
of the fingerprint digitization project
2. Policy on collection management of 4.32 Extremely Satisfied 2
data is presented
3. Data preservation policy is in place and 4.14 Extremely Satisfied 3
presented
4. Workflow and process are presented 4.13 Extremely Satisfied 4
5. Policy on Data Privacy Law compliance 4.01 Extremely Satisfied 8
is in place
6. Monitoring and evaluation of project 4.12 Extremely Satisfied 5
progress are in place
7. Policy on the management of digital 4.10 Extremely Satisfied 6
data is presented
8. Rate your overall satisfaction level on 4.06 Extremely Satisfied 7
the program and policy
9. The research program is designed and 3.98 Very Satisfied 9
implemented for the digitization project
10. The timescale of the digitization pro- 3.94 Very Satisfied 10
ject is presented

Composite Mean 4.12 Extremely Satisfied --

Table 2.1 presents the programs and poli-
cies implemented for the current digitization
project of the National Bureau of Investigation
(NBI). The survey results highlight varying lev-
els of satisfaction among respondents regard-
ing different policy indicators. The findings in-
dicate that Indicator 1, which states that "the
digitization policy is laid out and clearly defines

the objective and direction of the fingerprint dig-
itization project," received the highest mean
score of 4.35, with a verbal interpretation of
"extremely satisfied." Similarly, Indicator 2, re-
ferring to the presence of a policy on collection
management of data, ranked second with a
mean score of 4.32, also interpreted as "ex-
tremely satisfied." Following closely, Indicator
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3, which emphasizes the existence of a data
preservation policy, ranked third with a mean
score of 4.14, maintaining the same verbal in-
terpretation of "extremely satisfied." The results
suggest that the respondents hold a high level
of satisfaction regarding the clarity of the digit-
ization policy’s objectives and direction. This
finding underscores the effectiveness of the
NBI's strategic framework in ensuring that
stakeholders understand the overarching goals
of the fingerprint digitization initiative. Addi-
tionally, the strong rating of the collection man-
agement and data preservation policies indi-
cates confidence in the organization’s ability to
systematically handle and secure digital finger-
print records. As inferred by Azim et al. (2018),
policies play a critical role in all digitization
processes and a practical guide is required as a
working tool for planning digitization initia-
tives, as many libraries and archives always
want to plan these projects but lack expertise
in doing so.

On the other hand, Indicator 9, which ad-
dresses whether "the research program is de-
signed and implemented for the digitization pro-
ject," received a lower mean score of 3.98, with

a verbal interpretation of "very satisfied." Like-
wise, Indicator 10, concerning the presentation
of the digitization project’s timescale, had the
lowest ranking with a mean score of 3.94, also
verbally interpreted as "very satisfied.” It im-
plies that the lower ranking of these indicators
implies that respondents perceive gaps in re-
search initiatives supporting the digitization
project, as well as in the clarity or communica-
tion of the project's timeline. As affirmed by
Bansode (2019), when processing documents,
each and every employee working for a com-
pany waste nearly more than four to five hours
a year searching for a physical copy record that
are stored as tangible files in a disorganized
manner with characterized by restrictions on
time and space, as well as the possibility of
fraud in obtaining these records, the notion of
digitalization emerges as a delightful substi-
tute. Furthermore, Pandey and Kumar (2016),
have said that most digitization initiatives en-
counter difficulties while trying to digitize and
preserve cultural and historical resources, in-
cluding a lack of technological infrastructure,
limited finance, and a lack of national digital
preservation policies.

Table 2.2. Standards and Guidelines for the current digitization project of the National Bureau of

Investigation
Weighted Verbal
Items Mean Interpretation Rank

1. Metadata is defined which includes but is not lim- 4.13 Extremely Satisfied 1
ited to authorship/ownership, information manage-
ment, access authorization, editing/upgrading, cata-
loging, and indexing
2. Image quality and format are specified 4.07 Extremely Satisfied 2
3. Document Management System (DMS) is available 3.85 Very Satisfied 3
4. DMS provides storage, access security, indexing, 3.84 Very Satisfied 4
and retrieving
5. Rate your overall satisfaction level on standards 3.80 Very Satisfied 5
and guidelines
6. Digital fingerprints have a remote backup system 3.67 Very Satisfied 6

Composite Mean 3.27 Very Satisfied --

The findings indicate that Item 1, “Meta is
defined which includes but is not limited to au-
thorship/ownership, information management,
access authorization, editing/upgrading, cata-
loging, and indexing,” ranked first with a mean
score of 4.13, interpreted as "extremely

satisfied". This suggests that metadata stand-
ards are well-established and strongly sup-
ported by the respondents, reflecting a high
level of satisfaction in this area. As affirmed by
Sakaria et al. (2018), the organization must
have a defined metadata policy in order to
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prevent potential losses. With metadata, updat-
ing software formats will be easier to do and
data loss changes may be prevented. A compre-
hensive metadata strategy will protect the data
and enable seamless updates.

Item 2, “Image quality and format are speci-
fied,” received a mean score of 4.07, also inter-
preted as "extremely satisfied." This demon-
strates strong confidence in the technical spec-
ifications of digital image processing, a key
component in successful digitization. It implies
that respondents are extremely satisfied that
the picture quality obtained from scanning fin-
gerprint cards or files is sufficient to meet the
next step of the automation fingerprint identi-
fication system’s requirements.

In third place, Item 3, “Document manage-
ment system is available,” obtained a mean
score of 3.85, with a verbal interpretation of
"very satisfied." This shows that while the
availability of a document management system
is generally viewed positively, there may still
be room for improvement in usability or sys-
tem integration. As the respondents observed
that the existing software’s document manage-
ment system was organized and easy to man-
age. The barcode or unique code per

fingerprint card or file makes retrieving re-
quested fingerprint cards simple.

Conversely, the lowest-rated item was Item
6, “Digital fingerprints have a remote backup
system,” with a mean score of 3.67, interpreted
as "very satisfied." Although this score still re-
flects a positive evaluation, its ranking suggests
relative concern or lower prioritization in
terms of data backup reliability. As mentioned
by Salkute (2019), the scanner software, docu-
ment management, record management, test-
ing, record management functionality, and con-
trol should all be priorities when carrying out
the action plan.

Overall, the digitization project achieved a
general mean score of 3.27, which falls under
the category of "very satisfied." This indicates
that while the NBI's digitization efforts are pos-
itively received, there remain areas for en-
hancement—particularly in data security and
system infrastructure. Similarly, all aspects of
the digitization projects must be taken into ac-
count and guided by clear policy and proce-
dures from the digitization, as the first phase of
the modernization program, until to the design-
ing and implementation of the NBI Automated
Fingerprint Identification System.

Table 2.3. Maintenance and Management for the current digitization project of the National Bureau

of Investigation
Items Weighted Verbal Interpretation RANK
Mean

1. Personnel handling fingerprint quality con- 4.17 Extremely Satisfied 1
trol is trained and knowledgeable of the fin-
gerprint identification features and process
2. The digital format of fingerprints can be 4.04 Extremely Satisfied 2
easily transferred to new types and formats
3. A file migration strategy is in place 3.79 Very Satisfied 3
4. Rate your overall satisfaction level on 3.63 4
maintenance and management
5. A backup strategy of digitized files in in 3.58 Very Satisfied 5
place
6. There is secured off-site storage for files 3.55 Very Satisfied 6

Composite Mean 3.79 Very Satisfied --

The data reveal that Item 1, “Personnel han-
dling fingerprint quality control is trained and
knowledgeable of the fingerprint identification
features and process,” ranked first with a mean
score of 4.17, which corresponds to an

interpretation of “extremely satisfied.” This
suggests that the technical expertise and train-
ing of personnel involved in fingerprint quality
control are highly appreciated and perceived as
a strength of the project. Elnaga and Imran
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(2013) affirmed that in order for new hires and
existing staff to be competent in their jobs and
carry them out effectively, training is essential.

Item 2, “The digital format of fingerprints
can be easily transferred to new types and for-
mats,” ranked second, with a mean score of
4.04, also interpreted as “extremely satisfied.”
This finding highlights the flexibility and adapt-
ability of the fingerprint format, which is cru-
cial for ensuring long-term usability and com-
patibility.

Item 3, “A file migration strategy is in place,”
ranked third, obtaining a mean score of 3.79,
which is verbally interpreted as “very satis-
fied.” This implies that while migration strate-
gies are generally effective, they may still need
enhancements to meet higher standards or ex-
pectations.

On the other hand, Item 6, “There is secured
off-site storage for files,” received the lowest

Z

mean score of 3.55, yet still interpreted as “very
satisfied.” This suggests that although respond-
ents remain satisfied with off-site storage secu-
rity, this aspect is comparatively weaker and
may require prioritization for future improve-
ment.

Overall, the maintenance and management
component of the digitization project attained
a general mean score of 3.79, corresponding to
“very satisfied.” This indicates a favorable as-
sessment of the current system, while also
pointing to areas where additional efforts may
enhance reliability and operational security. As
Titu et al, (2021) have said that disaster
backup and recovery plans should be devel-
oped at a level that guarantees their adequacy
and implementation in the event of a data and
database protection incident in organizations
that perform intellectual property protection
activities

Table 2.4. Project Implementation for the current digitization project of the National Bureau of In-

vestigation
Weighted Verbal
Items Mean Interpretation Rank
1. Quality of equipment, hardware, and software, 4.09 Extremely Satis- 1
scanning software, etc fied
2. The hiring of new employees who are in charge 4.07 Extremely Satis- 2
solely of the digitization project fied
3. The ratio of existing personnel handling the 3.97 Very Satisfied 3
digitization of fingerprints is enough to meet the
project timeline
4. Assignment of designated working station spe- 3.97 Very Satisfied 4
cifically for digitization activities
5. Simultaneous implementation of digitization 3.92 Very Satisfied 5
on new and old fingerprint specimens (Civilian,
Criminal, Alien)
6. Sufficient facilities and workspace for all per- 3.86 Very Satisfied 6
sonnel
7. Training for employees on the necessary skills 3.85 Very Satisfied 7
for the digitization project
8. Digitization system is compatible and can be in- 3.84 Very Satisfied 8
tegrated on other systems such as but not limited
to Automated Fingerprint System (AFIS)
9.Rate your overall satisfaction level on digitiza- 3.80 Very Satisfied 9
tion project implementation
10. Compliance with data privacy law 3.79 Very Satisfied 10
11. Opportunity for in-house digitization of fin- 3.79 Very Satisfied 11

gerprints
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Weighted Verbal
Items Mean Interpretation Rank
12. Opportunity for contracting provider digitiza- 3.78 12
tion of fingerprints
13. The existing information technology system 3.77 Very Satisfied 13
for digitization is sufficient and secured
Composite Mean 3.89 Very Satisfied --

The highest-rated item was Item 1, “Quality
of equipment, hardware, and software, scanning
software, etc.,” which garnered a mean score of
4.09, interpreted as “extremely satisfied.” This
suggests that the technological infrastructure
supporting the digitization project is perceived
to be of excellent quality and is a critical
strength of the implementation process. As af-
firmed by Alam (2016), that one of the key
strategies for digitization project is to choose
the right equipment depending on the what is
needed, while acquiring and purchasing the ap-
propriate hardware is one of the most crucial
steps in developing a digitization project but
with an effort in searching, it can be worth-
while.

Item 2, “The hiring of new employees who
are in charge solely of the digitization project,”
ranked second, with a mean score of 4.07, also
interpreted as “extremely satisfied.” This indi-
cates a high level of satisfaction with staffing
strategies, particularly the allocation of dedi-
cated personnel, which is essential for focused
and efficient project execution.

Item 3, “The ratio of existing personnel han-
dling the digitization of fingerprints is enough to
meet the project timeline,” ranked third, receiv-
ing a mean score of 3.97, which is verbally in-
terpreted as “very satisfied.” Although satisfac-
tion remains high, this slightly lower score may
reflect concerns about workload balance or
staffing sufficiency. During the informal

interview of the researchers from the respond-
ents, there are currently twenty (20) function-
ing stations for scanning fingerprint cards and
encoding personal information and criminal
case disposition for criminal cards. They also
offer one (1) station where barcodes can be
printed and connected to fingerprint cards for
a unique code. Regular employees (fingerprint
examiners and other fingerprint scanners) are
in charge of barcoding and grooming of finger-
print cards and overseeing fingerprint scan-
ners. Other Fingerprint Examiners and Admin-
istrative Officers work directly with manual
fingerprint identification systems, while others
maintain fingerprint data.

Conversely, Item 13, “The existing infor-
mation technology system for digitization is suf-
ficient and cured,” received the lowest mean
score of 3.77, though it was still interpreted as
“very satisfied.” This suggests that while the IT
system is generally adequate, there may be ar-
eas that require refinement or further assur-
ance regarding its reliability and long-term sus-
tainability.

In summary, the overall project implemen-
tation received a general mean score of 3.89,
which falls under the category of “very satis-
fied.” The data indicate that while respondents
express strong approval of technological and
staffing aspects, there remains room for en-
hancement in the supporting IT systems.

Table 3. Benefits and Opportunities on the Current Fingerprint Cards Digitization

ITEMS Weighted Verbal Rank
Mean Interpretation
1. All National Bureau Investigation’s offices have 4.43 Strongly Agree 4
fingerprint biometric scanners linked to the existing
and/or future system used in digitization
2. Outside sources (e.g. National Bilibid Prison, Cor- 4.12 Strongly Agree 10

rectional Institutional Correction women, etc.) of
fingerprint specimens have fingerprint biometric
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ITEMS Weighted Verbal Rank
Mean Interpretation

scanners linked to the existing and/or future system
used in digitization
3. Implementation of Automated Fingerprint Identi- 4.40 Strongly Agree 5
fication System (AFIS) in five years
4. Implementation of Integrated Automated Finger- 4.37 Strongly Agree 7
print Identification System (AIFIS) across all gov-
ernment agencies in ten years
5. Standard format 4.28 Strongly Agree 9
6. International training, licensing, accreditation, 433 Strongly agree 8
and membership of personnel '
7. Collaborative, local, and international, on research 4.38 Strongly Agree 6
innovations in automated fingerprint identification
and criminal justice
8. Crime reduction through immediate identification 4.51 Strongly Agree 2
of the suspect through AFIS
9. State of the art facilities and equipment for finger- 3
print identification 4.50 Strongly Agree
10. Accurate and fast o comparison, analysis, and ex-
traction of data y 4.54 Strongly Agree 1

Composite Mean 4.38 Strongly Agree --

The highest-rated item was Item 10, “Accu-
rate and fast on comparison, analysis, and ex-
traction of data,” which obtained a mean score
of 4.54, corresponding to the verbal interpreta-
tion of “strongly agree.” This indicates that re-
spondents highly recognize the system'’s capa-
bility to enhance the speed and precision of fin-
gerprint data processing—an essential element
in modern forensic investigation. As agreed by
Kadic, et al. (2016), digitization software
should be used to extract data from figures;
hand estimate should be avoided.

Item 8, “Crime reduction through immediate
identification of the suspect through AFIS,”
ranked second, with a mean score of 4.51, also
interpreted as “strongly agree.” This suggests
that the Automated Fingerprint Identification
System (AFIS) is seen as a powerful tool in sup-
porting law enforcement by expediting suspect
identification and thereby contributing to pub-
lic safety and crime deterrence. As mentioned
by Mokwele (2016), in order to help expertise
to identify the suspects with the crime scenes
throughout the comparison process, it is crucial
that the suspects' fingerprints are accurately
collected during the arrest. By doing this, the

number of searches on AFIS and/or for manu-
ally contrasting.

Item 9, “State-of-the-art facilities and equip-
ment for fingerprint identification,” was rated
third, garnering a mean score of 4.50, likewise
interpreted as “strongly agree.” This result un-
derscores the stakeholders’ confidence in the
technological resources being employed for the
digitization effort. As stated by Nakanishi and
Western (2007), higher degrees of security can
be achieved by combining the data and func-
tionalities of unimodal systems into multibio-
metric systems. Unimodal solutions could not
be enough as security demands rise, and terror-
ists and criminals become more skilled with bi-
ometric technology.

On the other hand, the lowest-rated item
was Item 10, “Outside sources (e.g., National
Bilibid Prison, Correctional Institution for
Women, etc.) of fingerprint specimens have
fingerprint biometric scanners linked to the ex-
isting and/or future system used in digitization,”
which recorded a mean score of 4.12. Despite
being the lowest, it still falls within the
“strongly agree” range, indicating room for im-
provement in the integration of external bio-
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metric data sources into the centralized digiti-
zation system. As stated by Jain et al. (2016),
bibliometric recognition will continue to be
greatly influenced by advancements in bio-
metric algorithms (feature extraction, match-
ing, and security fixes). However, it's crucial to
remember that shifts in enabling products and
technologies will also have a big impact on how
biometric recognition systems develop in the
future.

In general, the overall general mean score
of 4.38 reflects a consensus of “strongly agree”
among respondents regarding the benefits and
opportunities brought by the digitization of fin-
gerprint cards. These findings suggest wide-
spread acknowledgment of the system’s value

in improving forensic accuracy, crime-solving
efficiency, and the modernization of investiga-
tive infrastructure. Based on the PNP - Crime
Laboratory, a fully integrated AFIS is important
in law enforcement agencies since it may
quickly detect or identify unidentifiable sus-
pects using fingerprints, allowing for faster
crime-solving and justice administration. It can
also aid in the identification of people who have
gone unidentified as a result of natural and
man-made disasters. They are now using AFIS
in its entirety, however, they are still improving
their system to have the most efficient and fast-
est database possible. They also use an AFIS in
their regional offices, which are linked to the
main office, where the AFIS is placed or housed.

Table 4.1. Test the Significant Differences on the Assessment in The Current Digitization Project when

Grouped to Respondents’ Sex

T Df Sig. (2-tailed) Decision

Program and Policy Equal variances -0.560 187 0.576 Failed to
assumed Reject Ho

Standards and Guide- Equal variances -0.285 187 0.776 Failed to
lines assumed Reject Ho
Maintenance and Equal variances -0.505 187 0.614 Failed to
Management assumed Reject Ho
Project Implementa-  Equal variances -0.597 187 0.551 Failed to
tion assumed Reject Ho

Table 4.1. presents that Independent Sam-
ple T-Test was performed to test for significant
difference on the assessment in the current dig-
itization project in terms of programs and poli-
cies when grouped according to respondents’
sex, the results yielded a not significance differ-
ence with p-value of .576, which is greater than
the conventional alpha level of .05, hence, ac-
cept the null hypothesis, indicating that there is
no significant difference in the respondents’ as-
sessment on the National Bureau of Investiga-
tion's (NBI) digitization project in terms of pro-
grams and policies when grouped according to
sex. It suggests that both male and female re-
spondents are generally satisfied with the pro-
grams and policies associated with the digitiza-
tion of fingerprint files and records. Respond-
ents recognize the importance of these
initiatives as part of the Bureau’s moderniza-
tion efforts. They perceive the policies as well-

structured and necessary for improving opera-
tional efficiency. As such, the management of
the current digitization project is continuously
upgrading technology and enhancing the over-
all system.

Similarly, the analysis of standards and
guidelines yielded a not significance difference
with a p-value of .776, which is also greater
than the p-value threshold of .05. This result
confirms the acceptance of the null hypothesis,
indicating that there is no significant difference
in the assessment of the respondents between
male and female regarding the standards and
guidelines of the digitization project. Respond-
ents expressed satisfaction with the current
standards and procedures, which align with the
protocols established by the National Institute
of Standards and Technology (NIST).

For the domain of maintenance and man-
agement, the computed p-value of .614, again

IJMABER

3194

Volume 6 | Number 6 | June | 2025



Portugal et al., 2025 / Assessment of the Fingerprint Identification System and Digitization Project of The National Bureau of Investigation

exceeding the critical p-value of .05, which sup-
ports the acceptance of the null hypothesis.
This result implies that satisfaction levels re-
garding the maintenance and management
components of the digitization project are sim-
ilar across both genders.

Lastly, the project implementation aspect
of the digitization project received a signifi-
cance value of .551, leading to the same conclu-
sion—no significant difference in satisfaction
levels when respondents are classified by sex.

Overall, the findings reveal that respond-
ents, regardless of gender, share a consistent
view of the NBI's current fingerprint digitiza-
tion initiative. This consistency in perception
underscores the effectiveness and perceived
necessity of the technological improvements
implemented in the Bureau's operations. The
continual advancements in this field have en-
hanced the accuracy, reliability, and speed of
fingerprint identification systems.

According to Sharma and Selwal (2021),
data-driven fingerprint presentation attack de-
tection techniques outperform hardware-
based methods in terms of performance and re-
liability. This observation aligns with the NBI’s
transition toward more advanced, automated
systems. The shift in the machine-to-man-
power ratio reflects this evolution, as semi-au-
tomated and fully automated classification and
search systems are increasingly being adopted
to replace traditional, labor-intensive methods.

Presently, there are multiple simultaneous
advancements in computer-aided technical
search, automated search systems, and finger-
print image storage and retrieval technologies.
These innovations point toward the realization
of a highly automated fingerprint identification
system, characterized by minimal human inter-
vention, scalability, and near-perfect reliability.

Table 4.2. Test the Significant Differences on the Assessment in The Current Digitization Project when
Grouped to Respondents’ Highest Educational Attainment

Sum of Df Mean F Sig.  Decision
Squares Square
Program Between Groups 0.568 2 0.284 1.045 0.354 Failedto
Policy reject Ho
Within Groups 50.575 186 0.272
Total 51.144 188
Standard Between Groups 1.205 2 0.602 1954 0.145 Failedto
and Guide- reject Ho
lines Within Groups 57.335 186 0.308
Total 58.540 188
Mainte- Between Groups 0.697 2 0.349 0998 0.371 Failedto
nance and reject Ho
Member- Within Groups 64.957 186 0.349
ship Total 65.654 188
ProjectIm-  Between Groups 0.857 2 0.428 1.677 0.190 Failedto
plementa- reject Ho
tion Within Groups 47.500 186 0.255
Total 48.357 188

Table 4.2 presents the results of a one-way
ANOVA conducted to determine whether there
were significant differences in respondents’ as-
sessments of the current digitization project
when grouped according to their highest edu-
cational attainment. The results revealed that

no significant differences were found in the re-
spondents’ assessments across all domains:
Program and Policy: F(2, 186) = 1.045, p =.354;
Standards and Guidelines: F(2, 186) = 1.954, p
= .145; Maintenance and Management: F(2,
186) = 0.998, p = .371; and Project Implemen-
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tation: F(2, 186) = 1.677, p =.190. As all p-val-
ues were greater than the alpha level of .05, the
null hypothesis was accepted in each case.
Therefore, it can be concluded that there were
no statistically significant differences in re-
spondents’ assessments of the current digitiza-
tion project based on their highest educational
attainment. It implies that that current condi-
tion of the fingerprint digitization project is
well understood by the respondents. As

affirmed by Rodrigue-Buelos et al. (2020), edu-
cation affects workers' perceptions of automa-
tion, do indeed support the hypothesis that
people who have received more education are
less fearful of automation. Increased education
levels also raise the likelihood that workers will
be ready for an automated future. Surprisingly,
though, a higher degree of knowledge does not
necessarily translate into a higher perceived
opportunity from automation.

Table 4.3. Test the Significant Differences on the Assessment in The Current Digitization Project when

Grouped to Respondents’ Years in Service

Sum of Df Mean F Sig. Decision
Squares Square
Program Policy Between Groups 0.231 3 0.077 0.280 0.840 Failedto
reject Ho
Within Groups 50.912 185 0.275
Total 51.144 188
Standard and Between Groups 3.226 3 1.075 3.597 0.015 RejectHo
Guidelines Within Groups 55.314 185 0.299
Total 58.540 188
Maintenance Between Groups 7.091 3 2.364 7.467 0.001 RejectHo
and Member- Within Groups 58.563 185 0.317
ship Total 65.654 188
Project Imple-  Between Groups 1.576 3 0.525 2.077 0.105 Failedto
mentation reject Ho
Within Groups 46.781 185 0.253
Total 48.357 188

Table 4.2 presents the results of a one-way
ANOVA conducted to examine whether there
were statistically significant differences in re-
spondents' assessments of the current digitiza-
tion project when grouped according to their
years in service. The findings revealed that
there were significant differences in respond-
ents’ assessments in the following domains:
Standards and Guidelines: F(3, 185) = 3.597, p
=.015; and Maintenance and Management: F(3,
185) = 7.467, p = .001. These results indicate
that the number of years in service had a signif-
icant influence on how respondents evaluated
the standards and guidelines and the mainte-
nance and management aspects of the digitiza-
tion project. Respondents with varying lengths
of service may have had different levels of ex-
posure or experience with the digitization
processes, possibly accounting for the variation
in their assessments.

However, the results also showed no signif-
icant differences in the respondents’ assess-
ments in the following areas: Program and Pol-
icy: F(3, 185) = 0.280, p = .840; and Project Im-
plementation: F(3, 185) = 2.077, p =.105. Since
the p-values for these areas were greater than
the alpha level of .05, the null hypothesis was
retained, indicating that the length of service
did not significantly influence the respondents’
evaluations of the program and policy and pro-
ject implementation domains. It implies that
the years in service significantly influenced cer-
tain dimensions of the project evaluation, par-
ticularly in technical and operational aspects,
while perceptions of strategic planning and im-
plementation appeared consistent across expe-
rience levels. As mentioned by Alobidyeen et al.
(2022), employees might be the largest motiva-
tors or the biggest obstacles to digital transfor-
mation, depending on the experience of other
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service sectors with digital transformation. As
such, you ought to give the employee

experience the same careful consideration as
the customer service experience.

Table 4.4. Test the Significant Differences on the Assessment in The Current Digitization Project when

Grouped to Respondents’ Job Position

Sum of Df Mean F Sig. Decision
Squares Square
Program Between Groups 0.152 2 0.076  0.278 0.758 Failed to
Policy reject Ho
Within Groups 50.991 186 0.274
Total 51.144 188
Standard Between Groups 1.720 2 0.860 2.816 0.062  Failed to
and Guide- reject Ho
lines Within Groups 56.820 186 0.305
Total 58.540 188
Mainte- Between Groups 2.640 2 1.320 3.897 0.022 Reject
nance and Ho
Membership Within Groups 63.014 186 0.339
Total 65.654 188
Project Im- Between Groups 0.536 2 0.268  1.043 0.354 Failed to
plementa- reject Ho
tion Within Groups 47.820 186 0.257
Total 48.357 188

Table 4.4 presents the results of a one-way
analysis of variance (ANOVA) conducted to de-
termine whether respondents’ assessments of
the current digitization project significantly
differed based on their job position. The analy-
sis revealed a statistically significant difference
in respondents’ assessments of the mainte-
nance and membership domain, F(2, 186) =
3.90, p = .022. This indicates that job position
had a meaningful effect on how respondents
perceived the maintenance and membership
aspect of the digitization project.

However, no statistically significant differ-
ences were found in the other domains: pro-
gram and policy (F(2, 186) = 0.28, p = .758),
standards and guidelines (F(2, 186) =2.82,p =
.062), and project implementation (F(2, 186) =
1.04, p = .354). Since the p-values for these
three domains exceeded the alpha level of .05,
the null hypotheses for each were retained.
These results suggest that job position did not
significantly influence respondents’ assess-
ments of the program and policy, standards and
guidelines, or project implementation dimen-
sions of the current digitization project.

Table 5.1. Test of significant difference for Respondents’ Perspective of the Benefits and Opportunities
of digitization project when Grouped to Sex

T Df  Sig. (2-tailed) Decision

Benefits and Opportunities

Equal variances assumed 2.057

187 0.041 Reject Ho

Table 5.1 presents the results of the Inde-
pendent Sample T-Test conducted to assess the
differences in respondents' perspectives of the
benefits and opportunities of the digitization
project based on sex. The findings reveal a
significant difference in perspectives between

male and female respondents (p = 0.041, df =
187). This suggests that gender plays a role in
how individuals assess the benefits and
potential of the NBI's fingerprint identification
system digitization project.
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Table 5.2. Test of significant difference for Respondents' Perspective of the Benefits and Opportunities
of digitization project when Grouped to Educational Attainment

Sum of Df Mean F Sig. Decision
Squares Square
Benefits and Between Groups 2.318 2 1.159 3.801 0.024  RejectHo
Opportunities  Within Groups 56.701 186  0.305
Total 59.019 188

Table 5.2 presents the results of an ANOVA
test showing a significant difference in re-
spondents' perspectives of the benefits and op-
portunities of the NBI's fingerprint identifica-
tion system digitization project based on their

educational attainment (F = 3.801, p = 0.024).
These findings indicate that educational attain-
ment significantly influences the perceptions of
the project's benefits and opportunities.

Table 5.3. Test of significant difference for Respondents’ Perspective of the Benefits and Opportunities
of digitization project when Grouped to Years in Service

Sum of  Df Mean F Sig. Decision
Squares Square
Benefits and Between Groups 1.726 3 0.575 1.858 0.138 Failed to
Opportunities  Within Groups 57.293 185 0.310 Reject Ho
Total 59.019 188

Table 5.3 presents the results of an ANOVA
test with a total degree of freedom of 188, an F-
value of 1.858, and a p-value of 0.138, indicat-
ing that there is no significant difference in the
respondents’ perspectives of the NBI's Identifi-
cation digitization project when grouped by
years of service. The findings indicate that all
respondents, irrespective of their length of ser-
vice, recognize the potential advantages of the

digitization project, such as crime reduction,
enhanced collaboration with other government
agencies, improvements in existing policies
and procedures, and increased collaboration
with NBI's foreign counterparts. These results
suggest that the benefits of the project are
viewed uniformly across employees, regardless
of their tenure.

Table 5.4. Test of significant difference for Respondents’ Perspective of the Benefits and Opportunities
of digitization project when Grouped to Job Position

Sum of Df Mean F Sig. Decision
Squares Square
Benefits and Between 0.386 2 0.193 0.613 0.543 Failed to
Opportunities  Groups Reject
Within Groups 58.632 186 0.315 Ho
Total 59.019 188

Table 4.4 presents the results of an ANOVA
test showing that there is no significant differ-
ence in the perspectives of respondents
grouped by work title regarding the benefits
and opportunities of the NBI's digitization pro-
ject (F = 0.613, p = 0.543). This suggests that
work title does not influence how respondents
perceive the digitization project. The findings

show that regardless of their work titles, all
personnel involved in the first phase of the Au-
tomated Fingerprint Identification System
(AFIS) share the same perspective on the bene-
fits of digitization. Specifically, they agree that
the system offers a faster and more reliable
way of processing fingerprints. Additionally,
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respondents also believe that there is signifi-
cant potential for further improvement in the
digitization project.

Conclusion

The demographic profile of employees sig-
nificantly influences the initial phase of the
NBI's Fingerprint Identification System Auto-
mation—digitization. Having the right person-
nel supports the achievement of organizational
objectives. Both male and female respondents
were given equal opportunities, and many
placed high value on educational advancement,
viewing it as a means for career growth and im-
proved job performance. Respondents gave
positive feedback on the current digitization
project, particularly in terms of programs and
policies, standards and guidelines, system
maintenance, and implementation. This sug-
gests that essential documentation, plans, and
procedures are in place and being followed.
However, areas for improvement remain, such
as simultaneously digitizing fingerprint rec-
ords from various government agencies. Digit-
izing these fingerprint specimens is essential
for the success of the system'’s second phase. It
must consider the integration requirements of
the automated system, including specimen for-
mat, design, and other technical specifications.
Automated fingerprint identification enhances
crime reduction efforts and streamlines indi-
vidual identification processes. Respondent
feedback varied significantly when classified
by years of service and job position. Younger
staff, more involved in the digitization process
under the new policy, had more favorable
views. In contrast, experienced employees
viewed aspects such as standards, mainte-
nance, and system access differently, likely due
to differences between old and new policies.
Overall, respondents acknowledged the bene-
fits and potential of the digitization project.
Their openness to innovation and professional
development contributes to both individual ca-
reer advancement and organizational success.

Recommendations

To strengthen its forensic capabilities, the
National Bureau of Investigation (NBI) should
implement a comprehensive capacity-building

initiative over the next 12 months. This in-
cludes organizing quarterly training sessions,
both locally and internationally, focused on es-
sential areas such as clear and legible finger-
print collection techniques, effective use of the
Integrated Automated Fingerprint Identifica-
tion System (AFIS), and basic training in auto-
mated facial recognition and iris identification
systems. These sessions should aim to reach at
least 80% of current fingerprint examiners to
enhance their technical competence in modern
forensic technologies. In addition to technical
training, the NBI should prioritize professional
development and accreditation. By the end of
the calendar year, all fingerprint examiners
must be given the opportunity to apply for pro-
fessional memberships and certifications from
relevantlocal and international forensic and bi-
ometric associations. The goal is for at least
70% of the staff to be accredited or actively
pursuing accreditation within one year. To en-
sure consistency across government agencies,
the NBI should collaborate with the Philippine
National Police (PNP), the Land Transportation
Office (LTO), the Bureau of Immigration, and
other relevant institutions to establish stand-
ardized digitization policies. This collaboration,
to be completed within the next 18 months,
should focus on aligning system architecture,
specimen formatting, cataloguing, and indexing
procedures to promote seamless integration
and minimize redundancy in national systems.
Furthermore, the NBI must pursue inter-
agency data consolidation by establishing a
memorandum of agreement (MOA) within the
next six months with law enforcement agencies
using similar fingerprint scanning technolo-
gies. This agreement would allow for the cen-
tralized transmission and consolidation of fin-
gerprint data to the NBI, thereby eliminating
repetitive digitization processes and improving
efficiency. To continuously improve the digiti-
zation project, a biannual evaluation mecha-
nism should be implemented beginning in the
next quarter. This evaluation should include
structured surveys and focus group discussions
among employees, targeting at least 90% of fin-
gerprint system users to gather feedback that
will inform system enhancements and policy
development. Lastly, the NBI should allocate at
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least 10% of its annual forensic systems devel-
opment budget to fund in-house research fo-
cused on fingerprint identification systems.
This research must be disseminated by pub-
lishing or presenting findings at a national or
international conference within 12 months to
guide the future direction of the AFIS project.
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