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ABSTRACT 

 

Objectives: In the demographic conditions of widespread population aging, the problem of prolonging an active lifestyle 

and work activity has become an important issue. Therefore, favourable working conditions for older workers are one of 

the important issues of personnel and human resources management. Methods/Approach: The study of the question of 

how favourable the organizational climate is for older employees was carried out using cluster analysis methods of initial 

data collected and presented for 37 countries in the CRANET database as a result of surveys of human resource 

management in various enterprises and fields of activity. Results: As a result of cluster analysis, the 37 countries are 

divided into four groups, and a discussion of the possible reasons for this particular division is presented. An integral 

summary indicator is also obtained to assess the friendliness of older workers concerning the organizational and cultural 

climate. An analysis of the obtained results was carried out. Conclusions: Using data from the СRANET database makes 

it possible to generalize the analysis and comparative assessment of the organizational climate for different countries. 

The possibility of constructing a single generalizing indicator for this climate can help develop policies for managing the 

workforce and prolonging the work activity of older people in the context of increasing demographic problems at different 

levels of the economy and management. 
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INTRODUCTION AND LITERATURE REVIEW 

Population aging, especially in developed countries, has become stable, long-term, and economically sensitive. 

As noted by (Sousa et al., 2023), population aging leads to an economic need for workers to work more and 

longer after reaching the legal retirement age or accumulating the required retirement experience.  

Governments in developed countries have responded by raising the retirement age as a strategy to combat 

the falling labour supply. Also, due to the progressive aging of the population, the European Union is 

intensifying the introduction of a culture of active aging in organizations, various sectors of production, and 

the economy as a tool for persuading workers to remain active in the labour market. The health benefits of 
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early retirement are often highlighted in certain policies and narratives; however, the research on this topic is 

inconclusive, with studies yielding varying results on whether retirement actually improves health outcomes 

or not (Coe & Zamarro, 2011). Financial incentives built into the pension systems of many European countries 

encourage older workers to retire early, leading to a reduction in the workforce’s overall age. A significant 

deficiency in many retirement systems is the inadequate provision of increased benefits to those who opt to 

postpone retirement, as noted by the European Commission in its 2021 report. A lack of sufficient financial 

motivation incentives like higher pension accrual rates for those who delay retirement, explains why employees 

are less inclined to extend their careers (OECD, 2017; OECD, 2021). Some national legal systems incorporate 

provisions that result in penalties for companies that employ retirees or that place restrictions on the earnings 

of retirees who continue to work, creating impediments to their continued employment (Schalk et al, 2015). 

Moreover, according to (Vo et al., 2022), most obstacles to active aging are organizational. A formal 

acceptance of diversity and inclusivity within an organizational culture, without a substantive commitment to 

these values, often leads to the undervaluing and overlooking of the considerable potential contributions of 

older workers who represent a wealth of experience and expertise. Organizations prioritizing youth and 

innovation as start-ups and spin-off companies fail to recognize the experience and stability that older 

employees bring, discouraging or limiting the opportunities for their active involvement (Truxillo et al., 2012). 

As substantively argued in (Rudolph & Zacher, 2022), studying the processes and relationships of age and 

aging at work is becoming an essential area of research in management and organizational psychology. Very 

detailed and up-to-date information about the main theoretical and applied research into the processes of 

healthy aging at work, their promising directions, and ways of practical application are presented (Schrimpf et 

al., 2021). The paper (Berthelsen et al., 2020) also contains a broad review and analysis of publications that 

identify the main antecedents of job satisfaction, including those related to organizational climate. However, 

according to (Zacher & Rudolph, 2023), until recently, the number of studies on the working climate remains 

insufficient for Central and Eastern European countries. 

As noted in (Van Vuuren et al., 2023), the literature identifies several components to support the aging 

workforce at the organizational level. These include healthcare, human capital, technology tools, and human 

resource management. The latter aims to create a friendly, supportive work environment for older workers to 

retain or recruit them. The study (Rudolph & Zacher, 2022) focuses on preventing age discrimination and its 

organizational aspects. Publication (Bal, 2015) confirms that supporting and retaining older workers is an 

essential strategic management goal for an aging workforce and longer working lives for economic and social 

reasons. An article (Kunze et al., 2011) also highlights the aging workforce. as one of two significant trends in 

the world of work. 

The importance of applying human resource management systems and practices in organizations to retain 

and motivate employees is convincingly justified in (Borisov & Vinogradov, 2022). The relevance of creating 

and maintaining a favourable organizational climate for retaining older workers is confirmed in work (Finsel 

et al., 2023).  The authors (Kähkönen et al., 2023) conclude that organizations should pay special attention to 
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older employees to protect them and overcome age-related problems. A study (Froehlich et al., 2023; Petrova, 

Tepavicharova, Dikova, 2019A; Petrova, Tepavicharova, Dikova, 2019B; Tireuov et al., 2020) also confirms 

that a favourable organizational climate (or its components) specifically aimed at older workers and their 

organizational support motivates and activates older workers and increases their commitment to the 

organization and work performance. 

According to (Rosing & Zacher, 2022), the motivation of older employees remains an important 

organizational and management factor in the use and retention of experienced personnel and their orientation 

toward overall organizational goals while ensuring increased satisfaction and retention of qualified employees. 

The issue's relevance under consideration is confirmed by publication (Kilroy et al., 2022). The authors 

emphasize that in response to the global trend of an aging workforce and the corresponding aggravation of the 

problem of attracting mature-age workers, researchers focus on tools and methods of personnel management 

that meet the requirements and needs of mature-age workers. However, as the authors emphasize, at the 

moment, relevant theoretical approaches and practical tools for managing the motivation of older people at 

work remain limited and insufficient. 

The paper (Previtali et al., 2022) also examines the dynamic demographic changes in the labor market and 

shows the strong demand for age management as a necessary organizational management tool. These questions 

are becoming a popular subject of numerous studies. The authors consider the appropriate organizational 

climate as a precondition and means of developing informed, effective decisions on age management. 

At the same time, as noted in (Zhou et al., 2023), among other things, an important aspect of creating and 

maintaining a friendly production and favourable organizational climate for older employees is its compliance 

with the UN Sustainable Development Goals (the goal of good health and well-being, and the goals of decent 

work and economic growth), the concept of promoting humanistic workplaces in accordance with UN 

principles of responsible governance. Also, according to (Schrimpf et al., 2021), one of the key points to 

confirm the relevance and understanding of this issue is the definition of healthy aging adopted by the World 

Health Organization, which implies an increase in paid employment and duration of work activity.  

Thus, it can be stated that research into the organizational aspects of creating and maintaining a work 

climate favourable to older employees is an urgent task. There is an obvious need to develop new approaches 

and methods, both practical and theoretical, to solve it. The multi-layered and complex nature of this problem 

is confirmed by the fact that the mentioned issues are actively considered in the literature at various levels, in 

different areas, aspects, and components. Thus, publication (Nunes et al., 2023) examines the problem of 

(in)consistency of approaches to support policies for older employees at different levels of management in 

organizations, in particular, managers, top, middle, and lower management. In this case, one should consider 

Kolb's concept of organizational climate (Previtali et al., 2022), according to which three types of 

organizational climate for older employees can be distinguished - supportive, moderate, and authoritarian. 

Paper (Rothermund et al., 2021) examines an exciting aspect of organizational climate—the paradoxical 

job demands that make older workers' strengths more useful to the organization. A generalized interpretation 
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of age climate as an organization's attitude toward older employees is outlined in (Nagy et al., 2022). It 

integrates organizational and psychological climate with studying age stereotypes in the workplace. 

Fundamental collection (Rudolph & Zacher, 2022) summarizes the ten key findings to date in the study of age 

at work and substantiates the ten most relevant future research areas. A study (Đukić, 2022) examines the 

relationship between age-specific characteristics of the older workforce and formal and informal work-related 

learning.  

Organizational barriers and possibly negative stereotypes about aging workers that create an unfavourable 

climate for training older workers are described. Despite legal protections intended to prevent it, age 

discrimination continues to be a significant issue for older workers, severely limiting their access to suitable 

job opportunities and chances for career advancement. The pervasive stereotypes that unfairly characterize 

older employees as less adaptable to new technologies or less tech-proficient significantly influence hiring and 

promotion decisions, ultimately resulting in a diminished level of engagement from this valuable segment of 

the workforce in the broader labour market. (Backes-Gellner & Veen, 2013). The constantly changing 

landscape of modern industries presents a challenge for older workers who risk becoming obsolete unless they 

actively seek out and develop new skills. To stay relevant and competitive in the job market and ensure their 

future employability, they need to engage in ongoing professional development (Gryshova et al., 2019; 

Palkova&Abuseridze, 2020; Petrova, Stemplewska, Ramazanov, 2025). Even two decades ago, Ilmarinen 

(2006) emphasized that individuals lacking access to consistent training programs face significant difficulties. 

These challenges often result in outdated skills, which can hinder their ability to find employment and reduce 

their productivity in their current roles. 

The results of statistical studies of organizational and managerial support for the employment opportunities 

of older workers are presented in (Koon & Fujimoto, 2023). One can name, for example, work (Zacher et al., 

2018) among the specific industries for which these issues were considered. It interprets the task in the context 

of the light industry in the clothing industry. Directions and methods of organizational support for professional 

development to strengthen the prerequisites for motivation and intention to learn among older financial sector 

employees are discussed in (Kunze et al., 2011). The article (Beloor & Nanjundeswaraswamy, 2023) examines 

the problems of the public service sector in connection with dramatic demographic shifts - both the aging of 

personnel within organizations themselves and in their interaction with recipients of services.  

It should be noted that the most comprehensive review of research on the interaction of age and work is 

systematically presented in the fundamental work (Kunze et al., 2013). It identifies critical advances in theory, 

methods, and practice, particularly organizational strategies for older workers.  

One of the most complete and in-depth, diverse studies of active aging at work, in our opinion, is work 

(Sandoval et al., 2015). Among the main ones, it highlights the issues of HR practices, organizational climate, 

and age discrimination. Emphasizes the need for appropriate organizational policies to support active aging at 

work through age-appropriate HR practices, employee recruitment and retention activities, career 

management, training and development, health management, and transition to retirement. At the same time, as 
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shown in (Rothermund et al., 2021), active aging for workers, managers, and employers as social partners is 

not completely the same, identical concept. 

Paper (Alcover et al., 2021) discusses in detail the concept of organizational climate, which summarizes 

how employees perceive their work environment. The authors propose the organizational climate for 

successful aging (OCSA) construct as a methodological characteristic and contextual resource for further 

research. According to (Nagarajan et al., 2019) organizations with greater age diversity are characterized by 

better organizational climate and vice versa. According to the findings of the study (Noack, 2009), companies 

should actively manage organizational behaviour and age-related self-perception of their employees, create a 

positive environment of age diversity, especially for the older workforce, inclusive for all employees, and 

support successful aging at work. An interesting result is described in the study (Nagy et al., 2022), which 

shows that employees' perceptions and perceptions of a less (un) favourable age climate are closely related to 

lower work performance or may even lead to a decrease in it.  

Work (Sánchez & Díaz, 2022) identifies directions and proposals for the prospects for the development of 

both theory and empirical research on the place of age in professional well-being, as well as the practical 

consequences of the development of employee well-being for the life of the organization. As publication (Dury, 

2018) confirms, the aging workforce requires sustainable employment so that workers are able and willing to 

continue working now and in the future. Management in organizations is required to maintain and create 

appropriate working conditions that enhance employment sustainability. The authors in (Froehlich et al., 2023) 

also highlight the relevance for HR managers in finding effective mechanisms to encourage older workers to 

remain active in the workforce for as long as possible. 

Moving on to review the main methods and models used to study climate issues at work in general and for 

older workers in particular, the following can be noted. First, these are classical statistical and related methods 

based on various panels, field studies, and surveys - both standard and more specialized. An example of the 

latter is the organizational climate questionnaire adapted according to the Kolb concept (Previtali et al., 2022).  

The article (Kunze et al., 2013) provides an overview of existing theoretical approaches, such as alternative 

age constructs of subjective age, methods using paradoxical age actions, generational identity, and integration 

of life expectancy theories. At the organizational level, these are longitudinal, diary, and qualitative methods, 

as well as the use of archival data. 

As for specific studies, those used include the cross-lagged random intercept panel model (Lubrańska, 

2017), regression analysis (Kunze et al., 2019), including hierarchical stepwise regression analysis (Kähkönen 

et al., 2023), multilevel regression analysis (Rao, 2014), methods of descriptive statistics, analysis of variance 

and Pearson correlations (Armstrong‐Stassen & Schlosser, 2008), factor analysis (Beloor  & 

Nanjundeswaraswamy, 2023; Weiss et al., 2022), multi regression and mean analysis (Raemdonck et al., 

2015), trajectory modeling (Gottenborg et al., 2022).  

Signal theory, cluster analysis, polynomial regression and response surface analysis, and structural equation 

modelling (SEM) procedures have also been used in many publications (Oudemulders et al., 2017; Pelletier, 
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2017; Zacher & Rudolph, 2022). Other methods include the multicriteria approach based on the application of 

PIvot - the PIPRECIA method, exploratory factor analysis (EFA) and interpretive structural modeling of cross-

effect matrices, integration of age-paradoxical action approach (IPARA), hierarchical linear modeling (HLM) 

(Zacher et al., 2021), Pareto analysis. 

Returning to the sources and methods of obtaining initial data, we can state that surveys are the main way 

to obtain initial information. At the same time, some researchers used more specialized, narrowly focused, or 

specific types of surveys. These include various versions of the Psychosocial Safety Climate Questionnaire 

(Asif et al., 2017), the Public Service Employee Survey (PSES), the Psychological Age Climate Scale (PACS) 

survey, dyadic sampling, data from the World Values Survey (WVS), the original Employee Trust Scale 

(ETRS), the Personnel Performance Scale (PPS) using the Job Demands-Resources (JD-R) model (Zacher & 

Yang, 2016). 

A study of literary sources shows that there are both generalizing theory, methodology, or individual 

practical aspects of publication and articles describing research and solutions in individual countries. Among 

them are Sweden, Austria, China, Holland, Germany (Tisch, 2014), Belgium (Van Dam et al., 2017), Spain, 

and the Visegrad Group countries - Czech Republic, Hungary, Poland, and Slovakia. Many studies have been 

conducted in specific organizational settings, such as self-service businesses (Mexico), higher education 

institutions (India), military administrative units (Finland), public administration (Portugal), government 

agencies and workers' unions (Norway), and public transport organizations (Holland). 

MATERIALS AND METHODS  

All mentioned publications described studies at various levels and situations: inter and national, local, sectoral, 

professional, social, and others. However, very few studies contain a comparative analysis of several countries.  

Taking into account all of the above, we have determined the goal of our work to be a comparative study 

of the organizational climate using, as initially, the CRANET database. We focused on management practices 

as a prerequisite for a favorable organizational climate for older employees. Based on a review of literature 

sources and a formulation of the problem, a methodological research procedure was constructed as a 

preliminary step. Also, initially, from the CRANET database questionnaire, we identified all potentially 

possible questions that, in one way or another, related to various aspects of the organizational climate. These 

questions are presented in Table 1. 

Table 1. Input variables and their definitions in the source CRANET database. 

Variable The description of the Variable Variable in the CRANET 

X1 Recruitment programs for older workers (aged 50+) S2v5br 

X2 Training/Career programs for older workers S2v5bt 

X3 Additional Pension Schemes  S4v3g 

X4 Additional Private Health Care  S4v3i 

X5 Percentage of Workforce 50+ years old S6v12 

X6 Employees by Early Retirement  S2v2b 

Source: Author's choice from CRANET database. 

When selecting questions (parameters) for the initial model we created, we considered existing publications 

and the main points they focused on. Thus, (Vo et al., 2022) examined the importance of organizational support 
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for employee health and different interpretations of the possibility of early retirement at the organizational and 

individual levels. Work (Zacher, 2021) focuses on the health of older employees, the medical climate in the 

organization, and its support. Publication (Previtali et al., 2022) is also devoted to the organization of work 

and the employer's activities to improve older employees' health, professional development, and retirement.   

In the CRANET database, for each (of the considered) questions, each answer is presented as 0 (if the 

answer is no) or 1 (if the answer is yes). For questions on age-supportive and retirement, in case of a positive 

answer (1 or 2 or 3 or 4) and (1 or 2 or 3), respectively, Failure to answer a question was coded as (-9). 

The first method we used to process the data was cluster analysis. The hierarchical algorithm of cluster 

analysis was used to carry out the multidimensional classification of 37 countries according to the criterion of 

6 indicators. The main idea of hierarchical cluster analysis algorithms is as follows: At the first step, each 

object is considered a separate cluster. The next step combines the two nearest objects to form a new cluster. 

This procedure is then repeated until all objects are combined into one cluster. The results of the hierarchical 

procedure are usually drawn up in the form of a dendrogram, in which the numbers of the combined objects 

and the value of the similarity measure are given (Sij), according to which these objects were combined.  

Objects are grouped into clusters based on the degree of similarity between them. At some critical level of 

similarity, the dendrogram is cut and split into separate clusters, the detection of which is the goal of any 

economic analysis. Very often, the dendrogram is cut according to the level of similarity S = (50 - 60) %. But 

sometimes, the dendrogram is also cut according to the researcher's definition, depending on how many 

clusters he wants to get. Therefore, if the method is implemented considering the degree of similarity, the 

problem of determining the number of clusters is automatically solved. If indicators describe the object of the 

set, then it can be represented by a point in m - dimensional space and similarity to other objects will be 

determined by the distance to other objects in the set. 

Cluster analysis uses different measures of distances between objects. Euclidean distance is often used: 

𝑑𝑖𝑗 = √∑ (𝑧𝑖𝑘 − 𝑧𝑗𝑘)
2𝑚

𝑘=1 , 𝑖, 𝑗 = 1, 𝑛, 𝑘 = 1,𝑚. 

 

There is also the problem of distances between clusters. One of the main points in cluster analysis 

calculations is the selection of the distance between groups of objects (between clusters). About twelve 

different methods are known, four of which are the most common: near, far, average links, centroid links, and 

Ward's method. The differences between these distances follow from the very names of the principles. For 

example, the centroid connection principle states that the distance between groups is assumed to be equal to 

the distance between their centers. The choice of the type of distance between clusters is determined by the 

conditions of a specific task. Ward's principle, in our opinion, can be considered the best principle of distance 

between clusters. According to it, two clusters will be the closest if the increase in the total variance is 

minimized in the case of their merger.  

The objective function is given as the group mean sum of squares or the sum of squared deviations (SSD), 

https://journal.access-bg.org/


 

ACCESS Journal:  

Access to Science, Business, Innovation in Digital Economy 

ISSN 2683-1007 (Online) 

2025, 6(2), 382-399, https://doi.org/10.46656/access.2025.6.2(8) https://journal.access-bg.org/ 

 

389 

 

calculated by formula: 𝑆𝑆𝐷 = 𝑥𝑗
2 −

(∑ 𝑥𝑗𝑗 )
2

𝑛
, where 𝑥𝑗  − value of the quantity for the characteristic 𝑗 - th object.  

Initially, when each cluster consists of one object, the SSD is equal to 0. According to Ward's method, those 

groups or objects for which the SSD receives a minimum increase are combined. The method involves finding 

clusters of almost the same size with a hyper spherical shape. This should be considered an advantage of using 

Ward's method for object classification in measuring the value of its features. 

Also significant is the problem of the degree of similarity. Often, the distance between objects has a scale 

from zero to infinity, so the measure of similarity is a defined functional transformation of the distance, for 

example, in the form of a so-called potential function: 

 

 𝑆𝑖𝑗 =
100

1+𝑑𝑖𝑗
2  or 𝑆𝑖𝑗 =

100

1+
1

2
𝑑𝑖𝑗
2
  (for 𝑑𝑖𝑗 = 0 we have 𝑆𝑖𝑗 = 100, for 𝑑𝑖𝑗 → ∞ we have 𝑆𝑖𝑗 → 0).   

 

The distance measure between objects and the distance measure between clusters are the main concepts in 

cluster analysis. The distance between objects on a set of features is a multicriteria function of the goal. Or, in 

other words, a composite indicator of quality, let it not be in absolute, but only in relative units. The problem 

of the justified construction of a multi-criteria objective function is a separate issue, and on this issue, there 

are conflicting opinions regarding various possible and proposed constructions. 

The second part of our calculations aimed to construct some integral indicator that unites and generalizes 

the selected and used parameters. The methodology described below was applied to calculate this indicator. 

To determine a sure generalizing indicator, it is necessary to collapse the entire system of input indicators 

into one value, which will be the integral indicator. Based on the advantages of calculating the integral index 

using the taxonomic index of development of Plyuta, namely the simplicity of the calculation algorithm of the 

method and the precise interpretation of the value of the integral index, this approach was chosen for usage. 

When constructing a taxonomic indicator according to Plyuta's method, the following calculation steps are 

carried out sequentially.  

Determination of stimulators, de-stimulators, and de-nominators among the indicators of the features of the 

socio-economic system: 𝑋 = (𝑥𝑖𝑗),  𝑖 = 1,𝑚,  𝑗 = 1, 𝑛 , where 𝑖 -is the sign for the 𝑗 -th period or object. 

Ethalon formation: according to the MiniMax criterion; or ethalon values are established.  

 

Standardization of indicators: 𝑍 = (𝑧𝑖𝑗);  𝑧𝑖𝑗 =
𝑥𝑖𝑗−𝑥𝑖

𝜎𝑖
,  𝑥𝑖 =

1

𝑛
∑ 𝑥𝑖𝑗
𝑛
𝑗=1 , 𝜎𝑖 = √∑ (𝑥𝑖𝑗−𝑥𝑖)

2𝑛
𝑗=1

𝑛
. 

 

Calculation of the generalizing indicator values: 𝑑𝑗 = (∑ (𝑧𝑖𝑗 − 𝑧𝑖0)
2𝑚

𝑖=1 )

1

2
; 𝑑 =

1

𝑛
∑ 𝑑𝑗
𝑛
𝑗=1 ; 𝛿 = 𝑑  

or  𝛿 = 𝑀𝑒; 𝑠𝑑 = (
1

𝑛
∑ (𝑑𝑗 − 𝛿)

2𝑛
𝑗=1 )

1

2
; 𝑑 = 𝛿 + 𝑎𝑠𝑑;  𝑎 = 3; 𝑑 = 𝛿 + 3𝑠𝑑;  𝐼𝑗 =

𝑑𝑗

𝑑
; 𝐼𝑗

∗ = 1 − 𝐼𝑗. 
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Here 𝑧𝑖𝑗 − standardized values of indicators; 𝑥𝑖− average values of indicators; 𝜎𝑖− mean square deviations 

of indicators; 𝑑𝑗 − the distance of the standardized values of the indicators to the standardized benchmark; 𝑑𝑗 

− average distances; 𝑠𝑑− root mean square distance.  

The problems of calculating values when calculating a taxonomic index consist of calculating values 𝑎 and 

𝛿. Value 𝑎 – number of root mean square deviations in fractions 𝜎, which can be equal to 2, if the distribution 

of the characteristic is symmetric, or 3 – in the general case.  

Most often, value 𝑎 is taken to be equal to 3. Undoubtedly, if accuracy needs to be achieved in the problem, 

then all the laws of the distribution of the values of the indicators should be diagnosed for symmetry.This 

scheme depicts the main points of implementation of the mathematical method of constructing a taxonomic 

index in solving various problems. First of all, the differences in the methods of forming the standard should 

be noted. When using the MiniMax criterion in forming the standard, the levels of integral indicators are 

comparable locally in this sample, and it is not objective to compare them with others.  

When we form a benchmark, setting the values of indicators and relying on normative or planned expert 

values, we have an assessment in a global comparison and can compare objects from different groups. In 

solving economic problems, this can be interpreted as follows: a comparative analysis with respect to the 

standard according to the MiniMax criterion allows you to set and achieve the solution of local management 

problems and with respect to the established standard - global problems. 

The characteristic property of the integral indicator  𝐼𝑗 is that its value is in the range from 0 to 1. According 

to the calculations, the interpretation of the taxonomic indicator does not agree with intuitive representations 

(the taxonomic indicator increases as the values of the indicators move away from the reference and decreases 

as they approach it). Therefore, the taxonomic indicator was brought to the form  𝐼𝑗
∗ = 1 − 𝐼𝑗. The 

interpretation of this indicator is as follows: it takes high values when the values of the indicators in the system 

are close to the standard and low values when they are far away. 

RESULTS  

As a result of applying cluster analysis, we obtained a dendrogram of clustering of 37 countries for 6 indicators, 

shown in Figure 1. It is advisable to cut the dendrogram to obtain 4 clusters (Figure 2). The volume of clusters 

in percentage is the next: the first cluster is the largest; it includes 40.54% of all countries; the second cluster 

- 35.14%; the third - 18.92%; and the fourth - 5.11%. 

To identify the clusters, it is necessary to calculate the centroid values of the indicators in each cluster, 

which are shown in Table 2. The first cluster included the countries where the number of organizations and 

884,459 employees prevail, the second cluster – 2841,56, the third – 2326,62, and the third – 32156,2. Next, 

it is possible to analyze the clusters in detail. 
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Figure 1. The clustering of 37 countries for 6 indicators 

Source: Author's elaboration 
 
 

 

Figure 2. The dendrogram cut into 4 clusters of countries 
Source: Author's elaboration 

 
 

Table 2. Identify the clusters  

Cluster Y1 X1 X2 X3 X4 X5 X6 

1 884,459 0,1098 0,105267 0,252467 0,359467 2,59707 0,405067 

2 2841,56 0,234923 0,258846 0,491231 0,354154 2,408 0,657385 

3 2326,62 0,162143 0,156 0,259714 0,446714 1,70629 0,360714 

4 32156,2 0,409 0,4575 0,631 0,387 2,314 1,345 

Source: Author's calculations 

  

We also separately considered only the countries of the European Union. Figure 3 shows the obtained 

dendrogram of the clustering of European countries according to the criterion of 6 indicators. It is expedient 

to cut this dendrogram to obtain 4 clusters (Figure 4).  

The volumes of clusters in percentage are the next: the largest is the second cluster, which includes 36.84% 
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of all countries; the first cluster - 31.68%; the third - 26.32%; and the fourth - 5.26%. To identify the clusters, 

it is necessary to calculate the centroid values of the indicators in each cluster, as shown in Table 3.  

The first cluster included countries dominated by organizations with 1425.41 employees, the second cluster 

- 872.495, the third - 1242.91, and the third - 58344.6. Also, it is possible to analyze the clusters in detail. 

 

 
Figure 3. The clusters dendrogram for some European countries 

Source: Author's elaboration 
 
 

 

Figure 4. Dendrogram for some European countries in 4 clusters 
Source: Author's elaboration 

 
 

Table 3. Identify the clusters  

Cluster Y1 X1 X2 X3 X4 X5 X6 

1 1425,41 0,2505 0,253667 0,400833 0,3845 2,3355 0,534833 

2 872,495 0,104 0,100286 0,167 0,295714 2,562 0,455714 

3 1242,91 0,1248 0,1292 0,5086 0,6104 2,6306 0,4178 

4 58344,6 0,318 0,326 0,57 0,234 2,44 1,016 

Source: Author's calculations  
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As the second part of our calculations, the algorithm described above for calculating the integral indicator 

also was used for calculation in relation to the totality of 37 countries on the system of 6 input indicators. The 

results are shown in Figure 5 and Table 4. 

 

Figure 5. The integral taxonomic indicator for studied countries  
Source: Author's elaboration 

 

Table 4. The value of the integral taxonomic indicator for studied countries 

N Country Int.indic. N Country Int.indic. N Country Int.indic. 

1 Australia 0,4957 14 Germany 0,6205 27 Serbia 0,6099 

2 Austria 0,6259 15 Greece 0,5847 28 Slovakia 0,1963 

3 Belgium 0,6258 16 Hungary 0,4732 29 Slovenia 0,5144 

4 Bosnia 0,4196 17 Iceland 0,4739 30 Spain 0,1857 

5 Brazil 0,6079 18 Israel 0,6098 31 Sweden 0,5278 

6 Canada 0,6138 19 Japan 0,5458 32 Switzerland 0,0185 

7 Chile 0,4232 20 Latvia 0,5677 33 Turkey 0,3727 

8 China 0,5045 21 Lithuania 0,4595 34 UK 0,0436 

9 Croatia 0,4724 22 Mexico 0,5512 35 USA 0,6547 

10 Cyprus 0,6250 23 Nepal 0,5459 36 Uzbekistan 0,1803 

11 Denmark 0,6013 24 Netherlads 0,5910 37 Venezuela 0,5910 

12 Estonia 0,4243 25 Poland 0,6016 Average (all countries) 0,4753 

13 Finland 0,5605 26 Romania 0,0681 Average (only EU) 0,4908 

Source: Author's calculations  

DISCUSSION 

The obtained clustering results and the values of the generalized parameter reflect, in a sense, the overall 

assessment of the organizational climate for older employees for each country. Therefore, the following points 

can be highlighted. Considering the first part of the cluster analysis results, where all 37 countries are 

represented, the following can be noted.  

The first cluster contains Latvia, Lithuania, and Estonia, which reflects some common tendencies and 

features of relations in the labor market for these Baltic countries. The first cluster (albeit separately from the 

Baltic countries) also grouped the Nordic countries - Iceland, Denmark, Sweden, and Finland. This result is 

also quite expected.  

Some Eastern European countries, such as Hungary, Slovenia, and Bosnia, are also close to them. One can 

assume the influence of post-socialist moments as one of the reasons for this similarity. However, this point 
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requires further, more detailed research. On the other hand, only two countries - Germany and the UK - 

represent a separate fourth cluster. In our opinion, this result is associated with the size of their economies and, 

accordingly, differences in personnel management policies in general. Also, in our opinion, a large number of 

migrant workers and the labor force, in general, leave an imprint on personnel management policies and 

employment in old-age countries. 

The general location of some highly developed countries, such as the USA, Canada, and Australia, in the 

second cluster is interesting. In addition to others, we can assume the possible presence of some common 

mental traditions reflected in personnel management practices. In turn, the third cluster represents several large 

developing countries with transition economies, such as China, Brazil, Turkey, and Mexico.  

When looking at European Union countries separately, the database only had source data for 19 countries. 

When divided into four clusters, Germany, as expected, was the only one in its cluster. In this case, the Baltic 

countries are in one cluster, and the Nordic countries are in another. As for the generalizing integral 

taxonometric indicator, from varies within the range of values from 0,0185 for Switzerland to 0,6259 for 

Austria.  

As we can see, the range and gap are very significant. At the same time, it is difficult to notice, at least 

without a detailed analysis, the difference between highly, moderately, and underdeveloped countries. 

Dependences on geographic location, size, and other socio-economic and socio-political factors are also not 

obvious. In our opinion, such an underdetermined result is obtained due to two factors: insufficient reliability 

of answers to the questionnaire in terms of their generalization to the country as a whole, as well as 

consideration of the practice of early and early retirement as input variables, as well as the share of older 

employees in the total number of employees organizations. Such a result in this part requires further analysis 

and research into its root causes. 

CONCLUSIONS  

Finally, let us dwell on the theoretical and practical implications of the presented approach. The first is the 

proposal for a methodological approach to studying general indicators of the organizational climate regarding 

older employees for the country as a whole. It can be implemented by using the results of surveys of 

management of enterprises in the country under consideration as initial data, followed by obtaining and 

processing generalizing estimates.  

The practical implication is to use this approach to carry out calculations and monitor the organizational 

climate at different levels - for individual enterprises, regions, sectors of economic activity, groups of 

enterprises, and the like. The results can be used to develop specific management and organizational decisions 

aimed at continuing the labor activity of the population, even at older and retirement ages. 

The authors see further development of the proposed approach in the direction of increasing the initial input 

parameters of clustering, connecting other economic indicators (for example, per capita income, retirement 

age, demographic composition of the population, level of salaries and pensions, etc.) to obtain a more complex 
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structural interconnected classification and its further analysis. 
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