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Abstract: The Secretary of Public Health (SSP) faces a looming skills gap due to retirements and rota-
tions of civil service staff. Critical knowledge retention is crucial across all generational cohorts due to
the retirement and turnover of workers. This study develops a protocol that addresses the knowledge
retention needs of the four generations (Baby Boomers, X, Y, Z) that coexist in the workforce to ensure
the continuity of the Public Health Secretariat. The objective of the study is to develop a protocol for
the management, transfer, and retention of critical knowledge. A scoping review is conducted in Sco-
pus and Web of Science to develop the protocol, to identify critical knowledge workers through tool
scores. The instrument developed in this research includes two pilots on Baby Boomer and Millennial
workers. Both workers had critical and essential knowledge for the continuity of the organisation.
The Baby Boomer worker presented a higher amount of tacit, operational, and individually owned
knowledge, while the Millennial worker showed a predominance of tacit technological knowledge.
This protocol provides a practical and adaptable approach to identifying and prioritising critical
knowledge holders, allowing organisations to map and determine the amount of essential knowledge
within the workforce. An important limitation of the study is the small sample of workers who
participated in the pilot test of the protocol. Further research is therefore recommended in other
public administrations and across all generations in employment.

Keywords: generational change; critic knowledge; knowledge management; knowledge retention;
tacit knowledge; explicit knowledge

1. Introduction

The public sector, and in particular, the Secretary of Public Health (SSP), is in a time of
change, and integrates employees belonging to different generations (Baby Boomers, Gen-
eration X, Generation Millennial, and Generation Z) who coexist in the work environment
of the Public Administration [1,2].

With a high turnover of workers in a highly experienced or critical workplace, the risk
of critical knowledge loss is very high, as the tacit and explicit knowledge of the worker
is affected [3]. The replacement of Baby Boomers is of concern to Public Administrations
(PAs) in order to ensure the continuity and survival of the public sector [4]. To this end, it is
necessary to plan sufficiently in advance a succession and replacement plan to ensure that
qualified candidates for the administration are retained [4,5].

Critical knowledge within an organisation refers to the specific information, skills,
experiences, and competencies that are essential to its operations, competitive advantage,
and long-term sustainability [6]. This type of knowledge is vital for executing key processes,
making strategic decisions, and adapting to environmental changes [7].

Knowledge Management and Retention (KMR) plays a very important and strategic
role within organisations, as KMR-based processes are difficult to implement [8]. It is true
that public sector organisations are more complex than private companies, which can make
it difficult to implement effective KMR strategies [9], a discipline little studied in the public
sector [8]. Currently, there is a lack of coherent models for KMR in this sector [8].
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In this scenario, retaining and capturing talent and/or knowledge is a priority for
generational renewal in the event of retirement and in the event of replacement (when
employees change jobs) [3]. The literature suggests investigating which knowledge manage-
ment models are most effective in contexts of high turnover or accelerated organizational
change [3].

Therefore, the aim of the study is to create a protocol that correctly manages retirement
and replacement, creating two documents to have a management system for KMR, and
using a file for each worker (with scoring variables) and a critical knowledge document
(indicating who has the critical knowledge), especially in the middle management category.

After the introduction, the literature review, the objective of the study, the methodology
used to meet the objective, the results, the discussion of the results, and the conclusions
are presented. This study is intended to be a starting point and inspiration for other public
authorities to promote effective management for the generational changeover that different
organizations will have to carry out in the short term, due to the large number of employees
approaching retirement.

2. Literature Review

Public administration, to ensure its survival and continuity, must retain critical knowl-
edge [4,10] as this can be lost in the face of retirements and replacements due to job stress,
job dissatisfaction, and/or illness [10]. Therefore, succession and replacement plans should
be planned in advance [4].

For this reason, critical knowledge management is decisive in generational handover
and replacement processes [5]. When key personnel are lost through retirement, turnover
or mobility, critical knowledge about efficient, unique, and difficult-to-change processes
can be lost [10]. Therefore, it is crucial to identify critical knowledge and manage it, as the
protocol under study aims to do.

Furthermore, it is necessary to store this critical knowledge in a map for each job
(especially jobs requiring high expertise) for continuous improvement of management in
public administration [11]. It should be noted that a differential of this protocol is to consider
the four labour-active generations (Baby Boomers, X, Y, Z) that occupy the jobs [1,12], in
addition to seeking the dissemination of knowledge so that it is not lost through the use
of this tool, to support the relay and replacement of staff [4,5]. The critical knowledge
mapping technique is a tool to identify and manage effective knowledge transition [11,13].

In this protocol, it is essential to include the digital and sustainability competencies
demanded by today’s environment [14,15]. Digital competencies are referred to as STARA
(smart technology, artificial intelligence, robotics, algorithms, and digitalization) [14]. The
literature highlights the need for digital talent retention and sustainability [14]. Moreover,
the Organisation for Economic Co-operation and Development (OECD) report highlights
the importance of technology skills in public administration [16] and the Public Governance
Reviews Skills for a High Performing Civil Service (OECD) report also highlights STARA
skills in the workplace [14].

Sustainability-related skills are also key in talent management [17], green creativ-
ity [18], individual green development [19], social and ecological sustainability [17], and
environmental sustainability [14]. On the other hand, the multigenerational work environ-
ment in which four generations [1], with different characteristics and competencies, coexist
mixes the pre-digital generation and the digital generation [20], (the Baby Boomer genera-
tion and the remaining generations, Generation X, Generation Millennial (Generation Y),
and Generation Z) [21].

In relation to the working generation, the Baby Boomer generation (born between
1946 and 1964) prioritizes work and shows great dedication and loyalty to it, valuing
economic and financial stability above all else [21]. They are also competitive and prefer
face-to-face communication to telematics [22]. As for Generation X (born between 1965
and 1980), they have lived in an environment of social and economic change. They are
also characterized by their independence and flexibility at work [23]. They are a more
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tech-savvy and computer-literate generation [23], and they do not change workplaces
frequently and tend to be satisfied with their jobs [24]. On the other hand, Generation Y
or Millennials (born between 1981 and 1996), have grown up with technological develop-
ment [23]. They are a more driven generation, with higher job expectations, and often feel
undervalued [25]. They also change workplaces frequently [1] and value work-life balance,
although they are more individualistic, narcissistic, and anxious than Baby Boomers [1].
Finally, Generation Z is the generation of digital natives, who value authenticity and instant
communication [22], as well as connection in social networks [22]. They also seek social and
environmental engagement in the workplace [26], are ambitious, creative, and adaptable,
and prefer flexible and inclusive workplaces, although they sometimes feel undervalued
like Millennials [27,28].

Because of the multigenerational differences, the protocol includes the first phase
differentiating Baby Boomers (Phase 1A) from the rest of the generations in the labour
market (Phase 1B) in line with the academic literature [10,22]. In Phase 1A, the scoring
items used are competency-based [14,15] and identify the expected date of retirement [29],
the characteristics of the person’s knowledge and skills [29,30], the difficulty of the required
knowledge [29,30], and existing job categories and years of experience [30], along with
technology skills [14,15] and sustainability skills [14,18,19]. These items are supported by
the academic literature.

In Phase 1B, the items to be scored are job continuity risk [10], and the remaining
items correspond to Phase 1A: the characteristics and difficulty of the type of knowledge
required [28,29], existing job categories, and years of experience [29], together with techno-
logical skills [14,15] and sustainability skills [14,18,19]. In the exceptional case of technology
skills, differentiated according to the academic literature, higher technology skills scores
are considered appropriate for workers of other generations because they are born in the
‘digital age” with preferences for the use of digital tools [20,30]. It is worth noting that
since Generation X, people have grown up in technological environments [22], with more
language and technology skills [20,30].

The second phase of the protocol is divided into two phases: Phase 2A and Phase 2B.
For the development of Phase 2A, a semi-structured interview based on the Cognitive Job
Analysis Model was conducted [27,28] The score is determined by four elements: continu-
ous training, congresses and conferences [4,29], documents related to the workplace [5,25],
contacts with colleagues and others [30-33], and critical incidents (CI) [34,35].

Regarding phase 2B, based on a structured interview and knowledge mapping, aca-
demic literature identifies four types of knowledge (human knowledge, technological
knowledge, relational and leadership knowledge, and operational knowledge) related to
the job, to identify critical and tacit knowledge of organizations and store the types of
knowledge essential for generational change or replacement [29,36].

The Phase 2B structured interview questions are derived from academic litera-
ture [28,29,32,37-41] and are classified according to the four types of knowledge. For
human knowledge, personal, social, cultural, and psychological factors are considered [32];
with reference to technological knowledge, it is based on the knowledge associated with the
skills to use technologies [32]; Regarding relational and leadership knowledge, it is based
on the internal and external links of employees, aspects of leadership, negotiation, and
people development [32,37]; and operational knowledge deals with the risks of operations
and the functioning of organizations [32]. Furthermore, competencies related to sustainabil-
ity, the environment, society, and governance, as well as Corporate Social Responsibility,
also play an important role in the public sector so as not to compromise future generations
and make better decisions [42,43]. The knowledge map is completed during the interview
and allows for the classification of individual and social knowledge [32,37,44], the nature
of the knowledge [12,39], and the functions and location of the knowledge [37,39]. Other
tools to manage critical knowledge can be mentoring [34,39], Artificial Intelligence and
Big Data, robotization, and simulation [45], among others. Although the protocol allows
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organizations to preserve critical knowledge and adapt to generational changes with greater
resilience and without negative impact, generating a competitive advantage [4,5].

To evaluate the risk of losing critical knowledge in Phase 2B, the Acric Institute formula
is used [10,11], which includes the importance, difficulty, and involvement of workers in
relation to the available workforce that has that knowledge [10,11]. Finally, according to
academic literature, the order of prioritization of critical knowledge of the job [4] is a critical
knowledge score [10,11], which is considered a priority in Baby Boomers [12] and then in
the other generations (Generation X, Generation Millennial, Generation Z) [4,10,11,13].

3. Materials and Methods

The methodology used for the development of the background related to the protocol
was based on an exhaustive review of the literature following the steps of a Scoping Review
with the PRISMA-ScR reporting guidelines [46]. We selected this type of literature review
because its main objective is to map existing evidence, identify gaps in knowledge, and
clarify concepts [47]. For the development of the protocol, we previously answered the
following study question: How can critical knowledge be retained and transferred in public
administrations to plan a good generational succession?

The Web of Science and Scopus databases were used to search for the scientific articles
to be included in this literature review. Two of the authors screened the articles by title
and abstract according to the eligibility criteria. Subsequently, the selected articles were
agreed upon and a final decision on their inclusion was made after a complete reading of
the entire text. A third author intervened to resolve any discrepancies in the final decision
on the inclusion of each article.

3.1. Eligibility Criteria

For this study, specific filters were applied to select the scientific articles for analysis
from Scopus, Web of Science, and other databases such as Google Scholar. The inclusion
criteria focused on articles published between 2005 and 2024, specifically addressing
knowledge and talent management, as well as generational change within both the public
and private sectors. Articles detailing techniques for identifying critical knowledge in
multigenerational and ageing workforce environments were included, along with those
discussing knowledge transfer methods applicable to public administrations.

Excluded from the study were articles published before 2005, conference proceed-
ings, and doctoral theses. Articles were also excluded if they did not explicitly address
generational change, dealt exclusively with knowledge management in higher education
institutions, or described studies that could not be replicated within a public administra-
tion context.

The articles finally included in the literature review were publications that reflect
previous experiences of the public sector and public health secretariats in different areas,
and explore recent experiences [4,34,36]. In addition, some publications were identified
that had used validated surveys to identify the competencies of public sector employ-
ees [4,10,11,29,30,48], which served as a starting point and inspiration for the proposal of
the protocol presented in the study.

In addition to these studies, other more conceptual and descriptive studies of the
different types of knowledge that exist in an organization have been incorporated [32,37],
as well as articles related to the description of the different generations in the workplace
and different strategies for knowledge retention and transfer [8,9,38,39].

3.2. Search Strategy

The search strategy employed for the literature review was as follows: literature
review was as follows: ‘Public administration” OR ‘Public service’ OR ‘Public Health
Administration*” OR ‘Public employment” OR ‘Generational change*” OR ‘Generational
renewal” OR ‘Generational relief” OR ‘Generational differences” OR ‘Intergenerational
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workforce” AND ‘Job description” AND ‘Job motivation” AND ‘Public service motivation’
AND ‘Public human resource management” AND ‘Attract talent’.

3.3. Development of the Protocol

This research protocol follows an exploratory methodology, both quantitative and
qualitative, designed to detect critical knowledge. A total of three phases have been
considered for its design: Phase 1, Phase 2, and Phase 3. The first two phases (Phase 1 and
Phase 2) contain a formula of scored items that contain a discriminant cut-off point for
considering critical knowledge. The items included are supported by previously reviewed
scientific literature. Phase 3 is based on the collection of two documents: an employee
record and a critical knowledge document according to the scientific literature.

- Phase 1 (Screening phase): identifies those people who present critical knowledge for
all their knowledge, learning, and experience, depending on whether they are Baby
Boomers (phase 1A) or other generations currently in the labour market (phase 1B)
(View Supplementary Material: Tables S1-56).

The items in Phase 1A include the upcoming retirement date, the characteristics and
difficulties of the required knowledge, job categories, years of experience, and technological
and sustainability competencies. This phase is based on the methodology of the Nuclear
Industry, which highlights two key variables for knowledge retention: the retirement
date and the characteristics of the job [29]. The complexity and inherent difficulties of
the knowledge are assessed, along with two additional factors: Time to Learn (TTL) and
Knowledge Complexity (KC) [30]. These elements are considered risk factors for the loss of
critical knowledge (CK). The assessment of technological competencies is also included,
as a new approach to these competencies and digitalization has recently been developed,
validating a questionnaire to quantify them [14,15].

Screening formula Phase 1A (Baby Boomers)

[(Expected date of retirement) x (Characteristics and difficulty of knowledge) x
(Job category x years of experience) x (Technological competencies) x (Sustainabil-
ity competencies)]

The final discriminant score to determine whether a worker moves to the next phase
2A is >378 points [(3) x (4) x (3) x (3) x (3) x (3.5) = 378].

The evaluable items in Phase 2B include the risk of continuity in the workplace, the
characteristics and difficulties of the required knowledge, and technological and sustain-
ability competencies, all supported by academic literature. Unlike Phase 1A, the item “Risk
of Continuity” is incorporated, which is considered significant as it can impact knowledge
loss [11]. This is particularly relevant as it is not only retirement that motivates individuals
to leave their jobs, workers from generations prior to the Baby Boom may depart due to
ambition, frustration, or health issues [10].

Additionally, Phase 2B retains the items concerning knowledge characteristics and
technological competencies from Phase 1A. However, a higher score is exceptionally as-
signed to technological competencies for younger generations (X, Millennial, and Z) as
they have grown up in the digital age and demonstrate a preference for using digital
tools [20,40]. It is also noteworthy that starting from Generation X, individuals have ma-
tured in technological environments, which enhances their linguistic and technological
competencies [20,23,40].

Screening formula Phase 1B (Other generations)

(Continuity Risk) x (Characteristics and Difficulty of Knowledge) x (Job Cat-
egory X Years of Experience) x (Technological Competencies) x (Sustainability Re-
lated Competencies)]
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The final discriminant score to determine whether a worker moves to the next phase

2A is >504 points [(3) x (4) x (3) x (4) x (3.5) = 504].

- Phase 2 (Critical knowledge identification phase): This phase includes two sub-phases
(Phase 2A and Phase 2B). Phase 2A consists of a semi-structured interview, in which a
total of four items are assessed: continuous education, congresses and/or workshops,
writing workplace documents, internal and external contacts, and IC (Tables S7-510).
On the other hand, phase 2B consists of a structured interview to identify the knowl-
edge that may pose a risk to the continuity of the organisation. To determine the
knowledge, 20 questions were asked based on risk derived from human knowledge
(5 questions), technological knowledge (5 questions), relational and leadership knowl-
edge (5 questions), and operational knowledge (5 questions) (Table S11). With the
completion of the questions, the corresponding Knowledge Mapping document is
filled in (Table S12), and finally, each detected knowledge is scored individually with
the risk formula (Table S13) to see which of them has the most priority to retain
the organisation.

Phase 2A is grounded in the semi-structured interview as a tool for identifying critical
knowledge [34,41]. By employing the Cognitive Task Analysis Model [34], it is possible to
quantify and qualify critical knowledge to determine whether it is at risk of loss, replace-
ment, misuse, or forgetfulness. This phase focuses on items such as continuous training,
conferences, work-related documentation, contacts with peers, and critical incidents oc-
curring in the workplace. Contact with peers is considered a significant risk factor [32,34],
while the quality and quantity of critical incidents are also important, as workers must
resolve new situations quickly and intuitively [34,35]. This critical knowledge must be
retained and transferred to colleagues, in accordance with the established protocol.

Formula Phase 2A

(Continuing education and No. of conferences/workshops) + (Workplace-related
documents) + (Contacts with peers and others) + (No. of Critical Incidents)

The final discriminant score to determine whether a worker passes to the next phase
2B is >12 points [(3) + (3) + (3) + (3) + (3) = 12].

Formula Phase 2B

In this phase, four types of knowledge (human, technological, relationship and leader-
ship, and operational-rational) are identified through a structured interview together with
knowledge mapping. The questions included in this protocol are derived from academic
literature and interviews defined in studies on knowledge management within public
administrations [29,30,34,36-38,48].

As interviews are conducted, the knowledge map is completed, identifying both
individual and social knowledge, as outlined in the relevant literature [32,44,49]. The four
types of knowledge are organised by their nature [12,39], the functions derived from them,
and their location [39,49].

Once the different types of knowledge have been identified, the risk of knowledge loss
formula developed by the Acric Institute is applied, as referenced by other authors [10,11].
This formula considers the importance, difficulty, and engagement of workers with the
available knowledge [10,11]. Its application allows for the creation of a ranking of critical
knowledge [4,10], highlighting priorities among Baby Boomers nearing retirement and
workers from other generations (Generation X, Millennials, and Generation Z) [4,10,11].

Risk Formula = [(Importance) + (Difficulty) + (Involvement)]/Staffing available

The critical score for this formula is >4 points [(3) + (2) + (3)/(2) = 4].

Once the risk formula has been applied to each individual piece of knowledge, each
piece of knowledge that has scored >4 points will be considered as a priority risk knowl-
edge, and therefore a critical co-knowledge. Each priority knowledge detected will add 4 to
the final formula of Phase 2B in the following section of the final formula (Total knowledge



Systems 2024, 12, 505

7 of 16

risk formula score). Depending on the number of critical knowledges identified with a
score >4 points, they will be added to the final formula, which will allow arriving at a risk
score (The application of this risk formula is expressed in Tables 5 and 6).

Final formula (Phase 1A /Phase 1B + Phase 2A + Phase 2B)

[(Expected date of retirement/Continuity Risk) x (Characteristics and Difficulty of
Knowledge) x (Job Category x Years of Experience) x (Technological Competencies)
X (Sustainability Related Competencies) + (Continuing Education and No. of Confer-
ences/Conferences) + (Workplace-related documents) + (Peer Contact) + (No. of Critical
Incidents) + (Total Knowledge Risk Formula Score)]

The final discriminant score by the Baby Boomer generation to determine the risk
of loss of each critical knowledge detected is as follows: >394 points per priority risk
[(378) + (12) + (4) = 394)].

The final discriminant score by the other generations to determine the risk of loss of
each critical knowledge detected is as follows: >520 points because they are priority risk
[(504) + (12) + (4) = 520)].

- Phase 3 (Critical knowledge storage phase): This is the last phase in which the two
final documents obtained from the execution of all the previous phases are shown: the
Worker File and the Critical Knowledge Document. Once the file has been completed,
the critical knowledge is mapped for those who present a priority risk. In this phase,
the two final documents for storing critical knowledge are obtained: the Worker File
(Tables 1-3) and the Critical Knowledge Document (Table 4).

O  Worker’s file

(A) Personal data

Table 1. Personal data of the worker’s file.

Category of Place of Work

Type of contract

Academic qualifications

Years of work at the workplace

General duties

Specific duties

(B) Identification, characteristics, and functions of the workplace

Table 2. Workplace characteristics and functions.

Name

Date of birth

Expected date of retirement

[ ] Retirement
[ ] Voluntary resignation
[ ] Health
[ ] Rotation to another workplace (within the
same organization)
[ ] Not leaving

Reasons for leaving the workplace

Day of departure from the workplace
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(C) Identifying critical knowledge

Table 3. Score collection sheet for each stage.

Protocol Phase Scores Is Knowledge Critical?

Phase 1 (Screening Phase)
[ 1Phase 1A
[ ]Phase 1B

Indicate the number

obtained YES NO

Expected date of retirement/Continuity
risk

Characteristics and difficulty of
knowledge

Workplace and experience category

Technological competences

Sustainable competences

Total score

Phase 2A (Semi-structured interviews)

Continuous education and No. of
Conferences/Workshops

Workplace-related documents

Contacts with peers and others

No. of Critical Incidents

Total score

Phase 2B (Structured Interview and Knowledge Mapping)

Human Knowledge (HK)

HK1!

Technologie Knowledge (TK)
TK1!

Relational and Leadership Knowledge (RLK)

RLK 1!

Operational Knowledge (OK)
OK1!

[ 1PRIORITY risk awareness
Final critical knowledge score [ ] MODERATE risk awareness

[ 1LOW risk knowledge

1 Each knowledge typology is derived from the 20 structured interview questions in Phase 2B. Place each of the
knowledge identified in this phase on this sheet.

O  Critical knowledge document

Table 4. Critical Knowledge Storage Document.

Type of Knowledge Nature Tasks to Which It Applies Location
Human knowledge (HK)

Technology knowledge (TK)

Relational and leadership skills (RLS)

Operational knowledge (OK)

Once the protocol was developed and a favourable opinion of the UVic-UCC Ethics
Committee (Code CER 335/2024) was obtained, it was piloted on two generations: one
worker from the Baby Boomer generation and one worker from the Millennial generation.
The Baby Boomer generation is approaching retirement and may contain both expert and
tacit knowledge [50], and the Millennial generation at risk of being removed from the
workplace by substitution [10].
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4. Results

The results of the piloting in the two generations reveal that, in the Central Catalonia
SSP, the Baby Boomer and Millennial generations have differences and critical knowledge
that should not be lost through retirement or replacement. The piloting follows the pattern
detailed in Section 3.3.

4.1. Baby Boomer Generation

The scores obtained from the different phases of the protocol are shown in Table 5. The
two documents: the Worker Worksheet and the Phase 2B Critical Knowledge are presented
in Supplementary Material: Tables S14-516.

Table 5. Baby Boomer Worker Protocol Phase Scoresheet.

Protocol Phase Scores Is Knowledge Critical?
Phase 1 (Screening Phase)
[ ]Phase 1A Indicate the number obtained YES NO
[ ]Phase 1B
Expected date of retirement/Continuity risk 2 points X
Characteristics and difficulty of knowledge 4 points X
Workplace and experience category 6 points X
Technological competences 2 points X
Sustainable competences 4.4 points
Total score 422 4. points X

Phase 2A (Semi-structured interviews)

Continuing Education and No. of

Conferences/Workshops 4 points X
Workplace-related documents 4 points X
Contacts with peers and others 4 points X
No. of Critical Incidents 4 points X
Total score 16 points X
Phase 2B (Structured interview and Knowledge Mapping)
Human Knowledge (HK)
Team leadership (HK 1) (4+3+3/1) =10 points X
Current issues (HK 2) (4 +4+4/2) =4 points X
Technology Knowledge (TK)
Sharing documents (TK 1) (4+1+4/4) =2.25points X
Use of GenCat programmes (SIAPS) (TK2) (4+2+4/4)=25 points X
Relational and Leadership Knowledge (RLK)
Links with other departments (RLK 1) (4+1+4/1)=9 points X
Information dissemination (RLK 2) (4 +1+4/4) =2.25 points X
Operational Knowledge (OK)
Strategic management (OK 1) (4+3+4/1)=11 points X
Forward planning (OK 2) (4+2+4/1)=10 points X
Workplace competencies (OK 3) (4+1+4/1)=9 points X
Emergency resolution (OK 4) (4+3+4/2)=5.5 points X
Epidemiological data analysis (OK 5) (3 +2+4/3) =3 points X
Occupational health (OK 6) (4 +1+4/1) =9 points X
8 critical knowledge = (4 x 8) = 32 points (Phase 2B)
Final critical knowledge score Phase 1A (422.4) + Phase 2A (16) + Phase 2B Risk awareness PRIORITY

(32) = 470.4 points
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Although there are a total of 20 questions derived from the structured interview in
Phase 2B (Table S511) that can lead to a total of 20 pieces of knowledge, in the present piloting
only half of the knowledge derived from all the questions, i.e., between ten and twelve
pieces of knowledge for each employee. Furthermore, this critical knowledge already
reflects and is representative of the knowledge at risk that the organisation cannot afford to
lose in the process of generational renewal.

From the results, it can be seen that the Baby Boomer generation is critical to the
organisation as they possess critical priority knowledge, especially of the implicit or tacit
and individual type, which poses a threat of great loss to the organisation when they leave
if their knowledge has not been transferred. In phase 1A, the characteristics and difficulty
of their knowledge, and the category of the workplace, together with years of experience,
in addition to competencies related to sustainability, pose a risk of loss to the organisation.

In contrast, the near-retirement date variable and technological skills did not score
high enough to be considered critical (Table 5).

In phase 2A, the worker shows great involvement in different jobs that are scoring
variables of phase 2A with a critical score, for her continuous education courses, as well
as attendance at congresses and conferences, in addition to having written important
documents for the organisation, and experienced CI and, a great deal of contact with her
counterparts (Table 5).

In phase 2B, it is found that most of the knowledge is of an operational nature, with
six pieces of knowledge of an implicit nature, neither documented nor located (Table S16),
and with five of the six pieces of knowledge scored as critical. In the final tally in Table 5 of
the 12 pieces of knowledge, 8 are critical.

4.2. Millennial Generation

The scores obtained from the different phases of the protocol are shown in Table 6.
The two documents: the Worker File and the Critical Knowledge Document obtained in
Phase 2B are presented in Supplementary Material: Tables 517-519).

The Millennial generation worker has critical knowledge that is a priority for the
organisation, implicit knowledge that only the worker knows, in addition to their human
and relational skills and competencies, which are different from the rest of the workers.

Phase 1B shows that the employee is critical because of the risk of continuity in
the organisation, as he/she can move to other workplaces if the opportunity for change
arises, and their high levels of ambition, critical knowledge, years of experience within the
department, and competencies related to sustainability (Table 6).

In phase 2A, there are not so many critical variables, although the total indicates critical
knowledge. He has not attended many conferences or congresses, nor has he produced
and developed many internal workplace documents, although he has a critical score for
having contacts in the organisation who provide him with information and/or help with
problems and CI throughout his professional career (Table 6).

Finally, phase 2B presents 11 pieces of knowledge, with 7 critical pieces of knowledge
according to the knowledge risk formula, especially with regard to human knowledge
(Tables 6 and 519). Regarding technological co-knowledge, it is generally identified as
critical. Only one operational knowledge has a critical score, and regarding relational
knowledge, only two are critical (Tables 6 and S19).

While this pilot study offers valuable insights into knowledge retention across genera-
tional lines, the conclusions should be interpreted with caution. The findings represent the
experiences of the two individual workers in the pilot cases and may not fully encapsulate
the diversity and variability of knowledge types within entire generational cohorts.

Finally, the results are supported by the gender-balanced pilots. However, further
gender-sensitive pilots were conducted in order to support the results of this study.
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Table 6. Millennial Generation Worker Protocol Phase Scoresheet.
Protocol Phase Scores Is Knowledge Critical?
Phase 1 (Screening Phase)
[ ] Phase 1A Indicate the number obtained YES NO
[ ] Phase 1B
retireiﬁﬁc/téiggil?tfy risk 4 points X
Characterilitics and difficulty of 4 points X
nowledge
Workplace and experience category 3 points X
Technological competences 3.25 points X
Sustainable competences 4.5 points X
Total score 702 points X
Phase 2A (Semi-structured interviews)
Continuing Education and No. of 2 points X
Conferences/Workshops
Workplace-related documents 2 points X
Contacts with peers and others 4 points X
No. of Critical Incidents 4 points X
Total score 12 points X
Phase 2B (Structured interview and Knowledge Mapping)
Human Knowledge (HK)
Writing (PﬁrKsciI;al notes ) + (2) + (4)/(1) = 10 points X
Personnel management (HK 2) (4) + (4) + (4)/(2) = 6 points X
Technology Knowledge (TK)
Use of HR software (TK 1) 4) + (2) + (3)/(3) = 3 points X
Social Security application (TK 1) (4) + (4) + (4)/(1) =12 points X
Access management (TK 1) (4) + (4) + 4)/(1) = 12 points X
Relational and Leadership Knowledge (RLK)
Telephone cz)ﬁl{e;(ctlz)irrangement (@) + (1) + (4)/(1)= 9 points X
Relationship with IT (RLK 2) (4) + (2) + (4)/1 =10 points X
Contact wit(ll;lsdc;\;i)ce manager @) + (1) + (3)/(4) = 1.5 points X
Operational Knowledge (OK)
Norr;‘;‘r’:;;ife‘:;a(lgg‘f;a“ @) +(2) + (3)/(1) = 7 points X
Updating documentation (OK 2) (1) + (1) + (4)/(4) = 1.5 points X
Operation of the intranet (OK 3) (4) + (2) + (3)/(4) 2.25 points X

9 critical knowledge = (9 x 4) = 36 points
Final critical knowledge score Phase 1B (702) Phase 2A (9) + Phase 2B
(36) = 747 points

Risk awareness
PRIORITY

5. Discussion

The results of the study show differences in staff turnover according to the genera-
tion to which the workers belong. Moreover, the different generations may have critical
knowledge due to retirement or replacement, which implies the need to have a proto-
col that favours the replacement of staff, saving the loss of critical knowledge of public
administrations, according to academic literature [4,10].

Following the protocol and the pilot study carried out, the Baby Boomer generation
was the one that presented the most critical knowledge, with implicit and individual
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knowledge that was difficult to transmit to the rest of the workers [4]. In contrast, for the
Millennial generation, although they had considerable critical, implicit knowledge, some
of it was social and not individual as in the case of the Baby Boomers. This fact could be
explained by the type of tasks and competencies presented by each of the generations.

Continuity in the workplace is critical in Millennials and not in Baby Boomers, accord-
ing to the academic literature. This literature points out that Millennials leave the workplace
because of ambition and career projection or because they want to change jobs [1], and the
study showed that Millennial workers wanted to change jobs.

In the case of sustainability-related competencies, Baby Boomers score critically, but
Millennials score even more critically, according to literature studies, which point to the Mil-
lennial Generation being more environmentally conscious [26]. For Baby Boomers, the fact
that they remain in the workplace for many years encourages higher levels of sustainability.

Concerning technological competencies, none of the pilots showed levels of critical
technological competencies for management, although the highest scores were for the
Millennial generation. These findings are in line with studies published in the academic
literature, which indicate that the latter generations show higher skills in the use of new
technologies [23]; in addition, the development of technologies in the public sector is still
under development, while in the private sector, they have been developed more rapidly
and implemented in the workplace [9,51].

The scoring items in phase 2A corresponding to the score for continuing education
and/or conference attendance do not show outstanding results, although the Baby Boomers
have high scores, especially the top managers.

As for CI and peer contacts, they show similar results between Baby Boomers and
Millennials, with critical scores. In this case, the academic literature considers that relational
knowledge can pose a risk within the organization when it is lost [32], in line with this
study. On the other hand, Cl is relevant in both Baby Boomer and Millennial generations,
and their critical scores alert to the importance of conducting semi-structured interviews to
detect and record these incidents [34].

The results derived from the knowledge mapping, used in other studies [32,44,49],
showed that the Baby Boomers stand out in critical operational knowledge and the Millen-
nials in human knowledge. With regard to technological knowledge, the Baby Boomers
have less technological knowledge than the Millennials, since, in the case of the Baby
Boomers, the low implementation of technology in this sector is due to the low level of
implementation of technology in this sector [51], and being a generation close to retirement,
they do not apply as much technology in the workplace [22].

On the other hand, the formula of risk of knowledge of the protocol, inspired by
Chaisani [52] and Al Suwaidi [4], is useful in the knowledge mapping of Phase 2B and
allows discriminating priority risk knowledge from non-priority risk knowledge. Further-
more, according to the literature, tacit and individual knowledge shows higher risk and is
critical, as noted in the literature [4].

Finally, the protocol, currently implemented by the Secretariat of Health in Catalonia,
has demonstrated its versatility and applicability in a real-world setting, offering structured
tools for the identification and retention of knowledge that address the unique needs
of a multigenerational workforce in a variety of public entities. Each organization or
government department can adjust specific elements of the protocol or introduce new
components to best suit their unique operational needs. This flexibility supports the
potential transferability of the protocol not only within Catalonia but also to international
environments, including V4 countries, where it could serve as a structured approach to
retaining critical knowledge across generations cohorts.

Hence, the protocol is a dual tool for detecting and retaining critical knowledge, while
storing the knowledge, to plan a replacement or substitution of the workplace, without
losing the intangibles that ensure the continuity of the institution. The protocol should
continuously improve and adapt the scores over time to be a more versatile tool.
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6. Conclusions

The generational changeover at the SSP in Catalonia is a challenge and an opportunity
to identify and retain the critical knowledge possessed by workers, especially middle
managers, who are close to retirement, or in the case of middle managers from other
generations who are susceptible to replacement.

As supported by the academic literature, succession and replacement plans must be
planned in advance [4] and, in this study, the created tool aims to anticipate succession
and replacement in order not to lose the necessary critical knowledge in public administra-
tion [5].

The protocol identifies critical knowledge and aims to manage it correctly in the
four generations (currently active in the labour market) of public administration (Baby
Boomers, X, Y, Z) [1,12]. For this purpose, critical knowledge is collected in a knowledge
map supported by the literature [11,13], which allows discrimination at the generational
and digital level [10,20,22]. A distinction is made between replacement by retirement [29]
and replacement by rotation [10]. (Also) the semi-structured interview follows the Cogni-
tive Job Analysis Model [27,28] and the structured interview identifies the four types of
knowledge to be retained [28,49], according to individual and social [13,40,52], according
to its nature [50,51] and according to its location [49,50]. In addition, the protocol for
determining the risk of critical knowledge loss uses the Acric Institute’s formula, which is
supported by the academic literature [10,11].

Different generations have different skill levels and learning outcomes. For workers
close to retirement, and workers who want to change jobs, with a risk of substitution such
as the Millennial generation, technological and relational skills, along with sustainability
are markedly different.

The study shows that different generations have critical and essential knowledge for
the continuity of the organization. Specifically, the Baby Boomer worker presented a greater
amount of tacit, operational knowledge of individual property, which was not explicit,
while the Millennial worker showed a predominance of tacit technological knowledge,
which was also not sufficiently explicit. Therefore, both for retirement and for potential
replacement, the tool should be used, since it offers a practical and adaptable approach,
which can be continuously improved to identify and prioritize the holders of critical
knowledge, who keep public administration alive.

The Baby Boomer pilot shows that implicit knowledge derived from experience and
operational capacity at the level of leadership and human resource management and its
connection to other departments may be at risk. Other implications at the theoretical level
are the loss of undocumented knowledge related to real-time problem solving, team coordi-
nation, and public policy planning; i.e., there are doubts about the transfer of knowledge
between team members. At a practical level, it can reduce the efficiency of operational
processes, with reduced emergency response capacity and increased reliance on external
partners. At the policy implication level, the loss of tacit human and operational knowl-
edge can undermine regulatory compliance, with more inspections; it can worsen the
management and monitoring of public policies and lead to undesirable imbalances.

The Millennial pilot shows that they have human, technological, and relational knowl-
edge that is not documented in the secretariat, is implicit and therefore sensitive to loss,
and is information collected in personal documents, which can weaken the capacity of the
secretariat, due to high technological and tacit knowledge. At a practical level, managing
the loss of implicit technological knowledge, the capacity for conflict resolution, and the
lack of access to information on certain portals, such as the Social Security portal, as sup-
ported by the pilot, indicates potential problems. At the level of policy implications, the
lack of documentation of social security-related processes can complicate internal controls,
and the loss of IT knowledge can complicate the management of the secretariat and the
organization of essential processes.

The protocol is very necessary to be applied in generations close to retirement, but
in the case of later generations (X, Y, Z), they stand out in technological, relational, and
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sustainability skills, which are necessary today, but have a higher risk of substitution;
therefore, the protocol is also necessary for these generations.

The protocol design can be continuously updated and improved to include competen-
cies related to different types of knowledge. On the other hand, knowledge mapping can
be one of the most valid tools for identifying, classifying, and storing critical knowledge
within the SSP, and using it for talent recruitment and repositioning. Trained HR personnel
or area managers must be able to execute all the processes involved in knowledge mapping,
along with structured interviews to identify the organization’s knowledge and talent.

Having a protocol in place to enable this process of generational handover, retention,
and talent acquisition is key to the survival of organizations. Moreover, it should be applied
to different departments and/or areas of work to ensure continuity and improvement of
public administrations.

In private sector companies, this problem of generational handover is also managed
through family protocols, and in public administrations, it is managed through the protocol
that is the subject of this study.

It should be noted that, in the future, organisations will need to have more advanced
technological and sustainability competency frameworks, in line with the Sustainable
Development Goals and the European Green Pact.

This study covers an important current problem of generational change and replace-
ment in the workplace, which may compromise the future of Public Administrations;
therefore, this protocol is a key tool to be used and continuously improved by the eco-
nomic, social, governance, and legislative changes that are taking place in the Public
Administration ecosystem.

The limitations of the study are, first of all, the time period analysed and the number
of pilots presented. It is true that the entire piloting could have been carried out over a
longer period of time and could have been applied to more SSP workers. In addition,
the implementation and use of the protocol could take some time, with prior running-in
and constant adaptations. This protocol can be extended to other public administration
departments and other institutions to guide the process of knowledge transfer and retention
in the generational handover.
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