
Human Resource Management, 2025; 0:1–29
https://doi.org/10.1002/hrm.70040

1

Human Resource Management

ORIGINAL ARTICLE OPEN ACCESS

Necessary HRM Practices for Extended Working Lives in 
Tight and Loose Societies: A Comparative Perspective
Eduardo Oliveira1   |  Beatrice Isabella Johanna Maria Van der Heijden2,3,4,5,6  |  Julia Sabrina Finsel7  |  Hila Axelrad8  |  
Eva Derous9   |  Xiuzhu Gu10   |  Izabela Marzec11  |  Reidar Johan Mykletun12  |  Michela Vignoli13  |  Sofija Pajic2  |  
Anne Marit Wöhrmann7,14  |  Jürgen Deller7,15

1School of Economics and Management, Center for Economics, Management and Finance at UPorto (CEMF.UP), University of Porto, Porto, 
Portugal  |  2Institute for Management Research, Radboud University, Nijmegen, the Netherlands  |  3Faculty of Management, Open Universiteit, Heerlen, 
the Netherlands  |  4Department of Marketing, Innovation and Organisation, Ghent University, Ghent, Belgium  |  5Business School, University of the 
Free State, Bloemfontein, South Africa  |  6Kingston Business School, Kingston University, London, UK  |  7Institute for Management and Organization, 
Leuphana University of Lüneburg, Lüneburg, Germany  |  8Aaron Institute for Economic Policy, Tiomkin School of Economics, Reichman University, 
Herzliya, Israel  |  9Vocational and Personnel Psychology Lab, Ghent University, Ghent, Belgium  |  10Department of Industrial Engineering and Economics, 
School of Engineering, Tokyo Institute of Technology, Tokyo, Japan  |  11Department of Digital Economy Research, University of Economics in Katowice, 
Katowice, Poland  |  12UiS School of Business and law, University of Stavanger, Stavanger, Norway  |  13Department of Psychology and Cognitive Science, 
University of Trento, Rovereto, Italy  |  14Federal Institute for Occupational Safety and Health (BAuA), Berlin, Germany  |  15Silver Workers Research 
Institute, Berlin, Germany

Correspondence: Eduardo Oliveira (eaoliveira@fep.up.pt)

Received: 25 February 2025  |  Revised: 8 November 2025  |  Accepted: 13 November 2025

Keywords: aging workforce | cultural tightness–looseness | later life workplace index | necessary condition analysis | occupational future time perspective

ABSTRACT
The aging workforce demands evidence-based human resource practices that lengthen working lives. Building on the 
Conservation of Resources theory (Hobfoll 1989), we investigate which organizational practices are indispensable for expand-
ing older workers' occupational future time perspective (OFTP)—people's perceived opportunities and remaining time at work 
(Zacher and Frese 2009). A necessary condition analysis of survey data from 3077 workers aged 50+ in nine countries tests nine 
domains of the Later Life Workplace Index (LLWI) as potential minimal viable practices. All domains exhibited statistically sig-
nificant necessity effects; however, using the conventional threshold (Dul et al. 2023), only later life supportive leadership and 
adaptive work design reached the level considered meaningfully necessary. The remaining domains showed smaller, near neces-
sity effects, suggesting a pattern of partial necessity across HRM practices. Exploratory analyses along the Tightness–Looseness 
cultural continuum suggested that necessity thresholds tended to be higher in culturally Tight than Loose societies, highlighting 
the importance of context-sensitive HRM. This study refines theorizing on career sustainability, introduces necessity logic to the 
work and aging literature, and offers managers evidence-based tools to prevent insurmountable shortcomings. Failure to meet 
the identified LLWI thresholds will typically result in suboptimal OFTP.

1   |   Introduction

“The notion that HRM activities are necessary conditions for 
achieving certain outcomes is widespread in HRM research” 
(Hauff et  al.  2021, 18), and we argue that they might play an 
important role in light of workers' career sustainability as well 

(Van der Heijden and De Vos 2015), with older workers being 
no exception (Aksoy and Marcus 2024). Given the current de-
mographic changes, that is the aging and dejuvenization of the 
working population (Sokolovsky 2020), the overarching purpose 
of this study is to move our evidence-based knowledge on how to 
accommodate age-related changes in needs and capacities in late 
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career (Fasbender et al. 2019), and on how to keep older work-
ers in employment (cf. Rudolph et al. 2018) forward. Therefore, 
we apply a necessity perspective (i.e., examining whether a given 
condition is critical for an outcome of interest) to explain the 
relationship between organizational HRM practices for older 
workers and their occupational future time perspective (OFTP), 
which refers to workers' perceptions of their future in employ-
ment (Zacher and Frese 2009).

In line with Korff et al. (2017), the notion of OFTP is supposed 
to be an underlying mechanism through which HRM prac-
tices affect work-related attitudes and behaviors (cf. Zacher and 
Frese 2009, 2011). As OFTP “appears to have a motivational and 
salutogenic function in the work context” (Rudolph et al. 2018, 
231), it is an important indicator of the extension of working 
lives. We argue that further research on OFTP enablers is nec-
essary to gain insight into valuable catalysts for the career sus-
tainability of older workers (De Vos et al. 2020; Van der Heijden 
et al. 2020). Being aware of the effects that late career experi-
ences have on the form and timing of later exit from the work-
force (Brydsten et al. 2023), we have focused on workers aged 
50 years and above, which is also a distinct age cut-off point in 
international research (Harris et al. 2018).

For the present study, the Later Life Workplace Index (LLWI) is 
chosen as a framework for HRM practices that are believed to 
be essential to older workers' career sustainability. It also served 
as an initial starting point for the ISO Standard No. 25550:2022 
Aging Societies—General Requirements and Guidelines for 
an Age-inclusive Workforce (International Organization for 
Standardization 2022). The LLWI provides a scientifically devel-
oped framework for organizational practice domains, including 
their measurement, and covers nine distinct domains of organi-
zational HRM practices for the aging workforce, namely organi-
zational climate, leadership, work design, health management, 
individual development, knowledge management, transition to 
retirement, continued employment after retirement, and health 
and retirement coverage1 (Finsel et al. 2023). Besides, each do-
main comprises categories of organizational HRM practices rel-
evant to the context of older workers and an aging workforce 
(Wilckens et al. 2021).

Specifically, in this empirical work, we explore the relationship 
between the nine domains of LLWI and OFTP. We consider each 
domain a necessary rather than a probabilistically sufficient 
condition for an extended OFTP. Moreover, as context plays a 
pivotal role in understanding most organizational behaviors 
(Johns 2006), we build on the multilevel theoretical framework 
of Marcus and Fritzsche  (2016) that specifies the mechanisms 
by which age and culture interact to predict age discrimination 
across different levels of culture as the basis for categorizing the 
nine national samples included in our study. This multilevel 
theoretical framework proposes the core societal cultural di-
mension of tightness vs. looseness (i.e., reflecting a core aspect 
of different societal contexts in the nine countries included in 
our study). It is consistent with North and Fiske's (2015) meta-
analytic study, which explains age discrimination-related psy-
chological findings.

Since most social phenomena—with career sustainability (De 
Vos et  al.  2020; Van der Heijden and De Vos  2015) being no 

exception—are inherently difficult to define in terms of deter-
ministic causation, our assumptions are grounded in a quasi-
deterministic or typicality interpretation of necessity causality 
(Dul 2024a; Lee and Lu 2025). Specifically, a quasi-deterministic 
necessity logic suggests that the absence of the LLWI organiza-
tional HRM practices for older workers typically results in the 
absence of an extended OFTP, while allowing a few exceptions. 
By acknowledging outliers, the quasi-deterministic or typicality 
necessity perspective that we take in our scholarly work over-
comes the shortcomings of an absolute view on necessity logic, 
which may not be realistic and useful in theorizing on most 
social realities (Lee and Lu 2025). Furthermore, it contributes 
to simplicity, one of the key advantages of necessity theoriz-
ing (Lee and Lu  2025), and as Lee and Lu  (2025, 230) put it, 
“Good theories can be those that are pithy—that is, simple yet 
comprehensive.”

Our study contributes to the literature in four important ways. 
First, we add to the scarce knowledge of factors that are essen-
tial to extend working lives by examining the necessity effects of 
HRM practices on OFTP, which has proven to be an important 
predictor of work and career outcomes, such as retirement inten-
tions (Rudolph et al. 2018). In doing so, we add to previous work 
in this field that has mainly focused on unidimensional concep-
tualizations of age-oriented HRM practices instead of bundles 
of HRM practices that comprise a composition of several sub-
dimensions depending on their focus (Chong et  al.  2025). As 
such, our approach responds to calls from the literature to adopt 
a multi-dimensional model in research on successful aging (e.g., 
Zacher and Yang 2016) by including “perceptions of more spe-
cific age-related organizational policies, norms, practices, and 
procedures related to topics such as recruitment, training, per-
formance, appraisal, and promotion” (ibid. p. 9). Building on the 
Conservation of Resources theory (CoR, Hobfoll 1989), we argue 
that older workers must have access to organizational HRM 
practices in order to protect their career sustainability; without 
such support, they cannot maintain an expanded OFTP.

Second, we revisit the investigation of the predictive value of 
HRM practices from a necessity perspective, and employ neces-
sary condition analysis (NCA) to explore whether the nine LLWI 
domains are all necessary for an expanded OFTP. NCA rep-
resents both a causal logic and an analytical framework specif-
ically designed to examine necessity relationships. Rather than 
relying on probabilistic or configurational causality, NCA iden-
tifies conditions that are indispensable for an outcome to occur 
and aligns theoretical reasoning with its analytical approach 
to ensure theory–method fit (Dul 2021). Whereas conventional 
causal approaches, such as regression analysis and Qualitative 
Comparative Analysis (QCA), focus on sufficiency logic—that 
is, estimating the extent to which a condition contributes to 
an outcome—NCA adopts a different causal perspective based 
on necessity logic. In regression, the presence and magnitude 
of a condition increase the probability or level of an outcome. 
Similarly, QCA identifies combinations of conditions that are 
sufficient or necessary for an outcome but often treats necessity 
and sufficiency symmetrically. By contrast, NCA posits that a 
necessary condition must be present for the outcome to occur, 
but its presence alone does not guarantee the outcome, thus em-
phasizing bottleneck logic. All in all, adopting a necessity per-
spective widens our capacity to explicitly steer organizational 

 1099050x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/hrm

.70040 by C
ochrane France, W

iley O
nline L

ibrary on [24/11/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



3Human Resource Management, 2025

HRM practices according to the desired outcome (Aguinis 
et al. 2020; Boon et al. 2019).

Third, we will investigate the impact of core societal context, 
in particular cultural anchors of age discrimination in orga-
nizations, by comparing different country clusters of Tight vs. 
Loose societies (see the next section on Theorizing and the 
Measures section for more information) as a possible mod-
erator in empirical work. In doing so, we add to the limited 
amount of scholarly research on the mechanisms underly-
ing the relationships between age, culture, and work and ca-
reer outcomes, thereby responding to the call by Marcus and 
Fritzsche  (2016) for conducting systematic research on age-
based discrimination across cultures, by specifying a prime 
dimension of culture (i.e., Tight vs. Loose societies), and ex-
amining how this cultural dimension may act upon work and 
career outcomes, in our case OFTP. As knowledge about the 
relative influence of the core societal cultural dimension of 
tightness vs. looseness in driving age discrimination is partic-
ularly lacking (Marcus and Fritzsche 2016), our research will 
help to close an important gap in the literature.

Fourth, we also consider an important notion in the sustain-
able careers literature, namely, to examine the Person in inter-
action with their Context (De Vos et al. 2020; Van der Heijden 
et al. 2020; Van der Heijden and De Vos 2015). Specifically, ex-
amining which organizational HRM practices for older workers 
need to be present within a certain country cluster to be effective 
in expanding one's OFTP, even if they may not be probabilis-
tically sufficient (Dul  2016) to do so, and investigating which 
practices make the difference between a limited vs. a more open 
OFTP can also help us increase our knowledge about how to 
prolong working lives across the globe.

2   |   Theoretical Framework and Assumptions

This study employs NCA to explore the necessity of the nine 
LLWI domains for an expanded OFTP. In HRM systems, cer-
tain practices—such as later life supportive leadership or adap-
tive work design—must reach a minimum viable level before 
extended working lives become possible. NCA identifies such 
thresholds, showing when the absence of a practice makes an 
outcome unattainable. Importing the NCA logic into HRM 
pushes the field beyond averages and correlations. Instead of 
showing what helps to extend working lives, NCA pinpoints 
what must be in place, that is the “minimal viable HRM prac-
tices” that are needed for an expanded OFTP among older 
workers. Traditional probabilistic sufficiency-oriented statistics 
cannot do such clarification, and as a result, there is a growing 
body of literature positioning NCA as a complement to tradi-
tional regression approaches (Blom et al. 2024; Dul et al. 2023). 
These latter approaches often identify many determinants, mak-
ing it difficult for managers to determine the most critical ones 
for a given outcome (Ding and Kuvaas 2023). Hence, exploring 
probabilistic sufficiency relationships does not meet the man-
agerial brief; NCA must be performed because, in the absence 
of necessary conditions, “all other managerial practices are in-
effective” (Ding and Kuvaas 2023, 269). In this line, NCA con-
tributes to the HRM scholarship by opening the “black box” of 
critical HRM practices for extended working lives, re-specifying 

core constructs, and changing continuous variables into mana-
gerial red lines.

All in all, NCA turns diffuse regression coefficients and broad 
averages into explicit must-haves, helping organizations to 
spend scarce resources where failure is otherwise guaranteed—
exactly the kind of actionable insight HR managers have long 
called for. Furthermore, NCA strengthens evidence-based prac-
tice. Employers grappling with an aging workforce need defen-
sible thresholds, not grand means.

2.1   |   Workers' Occupational Future Time 
Perspective (OFTP)

In line with Korff et al. (2017), the notion of future time perspec-
tive (FTP), in our specific case OFTP, is used as the outcome 
variable in our empirical work, as it is supposed to play a key role 
in light of work-related attitudes and behaviors, herewith shap-
ing older workers' career development as well (e.g., Hirschi and 
Koen 2021). Indeed, recent empirical work has already shown 
that OFTP plays a role in understanding how older workers build 
their careers (Fasbender et al. 2019; Henry and Desmette 2018) 
and predicts successful aging at work (Cheung et al. 2019).

OFTP comprises a lifespan development construct that refers to 
workers' perceptions about their future in the employment con-
text (Zacher and Frese 2009). The construct of OFTP builds on 
the notion of FTP, being a central element in Socio-emotional 
Selectivity Theory (SST; Carstensen et al. 1999) that posits that 
FTP decreases with calendar age and predicts changes in goal 
orientation across the lifespan (ibid.). Zacher and Frese  (2009, 
2011), who adapted the FTP notion to the occupational context, 
argued that older workers see their occupational future as more 
limited in comparison with younger ones, and found that OFTP 
is negatively related to workers' calendar age (see also Rudolph 
et al. 2018; Van der Heijden 2006; Von Hippel et al. 2013). Meta-
analytical findings indicate that overall OFTP explains import-
ant work outcomes, for example work engagement, retirement 
intentions, and task performance (Henry and Desmette  2018; 
Rudolph et al. 2018).

2.2   |   Organizational HRM Practices as Necessary 
Conditions for Prolonged Working Lives

As indicated in the Introduction section, the aging workforce 
poses a multitude of challenges for employers and workers 
alike, as well as for policymakers, due to the growth of the older 
segment of the population and the unstable financial state of 
many of the public pension systems (Aksoy and Marcus 2024; 
Axelrad and Mahoney 2017). All parties should be responsi-
ble for keeping them engaged and productive, protecting their 
employability over time (Fugate et al. 2021), thereby fostering 
their career sustainability (De Vos et al. 2020; Van der Heijden 
et al. 2020; Van der Heijden and De Vos 2015). Unfortunately, 
organizations' investments in older workers' career develop-
ment are often lacking (Mok et  al.  2021), which, and even 
more distressingly, appears to lead to a self-fulfilling prophecy 
that, with aging, these workers take less initiative themselves 
as well (Van der Heijden 2005). This is even more problematic 
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considering older workers' pivotal role in shaping and enhanc-
ing positive HRM attributions in the organization (Aksoy and 
Marcus 2024).

Considering the negative impact of age on one's OFTP (ibid.), 
we contend that it is crucial to increase our understanding of 
critical ways to widen one's OFTP, even at later life stages, and 
maybe even further than that, so that working organizations 
can protect and ideally further enhance their workers' career 
sustainability until retirement age and beyond. We argue that 
organizational HRM practices for older workers are essential 
to help them cope with the turbulence and changes in today's 
internal and external labor markets (Fugate et al. 2021). They 
allow older workers to broaden their perception of opportuni-
ties and the remaining time in occupational activities. Besides, 
such practices are more important than ever, given the increas-
ing globalization, workplace dynamics, and the ever-changing 
employer-employee relationships (Horney et al. 2010).

Although it is hard to believe that an older worker who lacks 
any organizational HRM practice will perceive an extended 
OFTP, people who are provided with ample opportunities do not 
always perceive an extended OFTP either. In other words, or-
ganizational HRM practices may differ in their effectiveness in 
extending older workers' OFTP.

CoR theory (Hobfoll 1989) is used as our underlying theorizing 
to explain the predictive value of organizational HRM practices 
for older workers (i.e., the LLWI) on OFTP. CoR comprises a 
motivational theory that, applied in the domain of work and ca-
reers, states that workers are motivated to obtain resources that 
they consider to be important. If they believe in getting access 
to important resources, they will be more likely to portray be-
haviors that are intended to further increase their resource pool 
(Hobfoll et al. 2018). Therefore, taking CoR theory as our theo-
retical lens, we conceive organizational HRM practices as nec-
essary, contextual resources that transform into an expanded 
OFTP, being the outcome of resource investment. In addition, 
CoR theory supports the argument that organizations that pro-
vide access to these kinds of supportive, contextual resources 
in late career spans constrain the speed with which workers ex-
perience resource loss with aging. Besides, such organizations 
accommodate older workers' needs to acquire and accumulate 
the resources they need with aging, thereby improving their 
retention. In this way, CoR theory provides a clear theoretical 
foundation for understanding why specific HRM practices are 
indispensable for fostering older workers' career sustainability. 
According to CoR theory, certain resources are so vital that in-
dividuals must possess and invest in gaining them to prevent 
losses, recover from setbacks, and accumulate new resources 
(Hobfoll 1989, 2001; Hobfoll et al. 2018).

Principle 2 of CoR theory explicitly states that people must in-
vest in resource gain to protect against loss, recover after loss, 
and gain further resources, capturing a necessity logic in which 
some resources are “must-haves” for maintaining one's per-
formance and well-being. Applying this principle to an aging 
workforce, we argue that later life organizational HRM re-
sources (i.e., the nine LLWI domains) function as such essen-
tial resources. Without these age-supportive resources, older 
workers are more likely to experience losses in energy, health, 

or motivation. Consequently, they are unable to generate new 
resources, such as updated skills or role opportunities, thereby 
constraining their OFTP. Conversely, access to these HRM prac-
tices enables older workers to offset age-related resource de-
pletion and foster positive gain spirals, as each newly acquired 
resource places them in a stronger position to gain further ones 
(Hobfoll et al. 2018).

In this sense, each LLWI domain represents a necessary precon-
dition for sustaining an extended career outlook. If support in 
any given domain falls below a critical threshold, a prolonged 
OFTP will not materialize regardless of how strong other factors 
may be (Dul 2021, 2024a). Thus, following CoR's Principle 2, we 
conceptualize later life HRM practices not merely as beneficial 
resources but as indispensable conditions for maintaining older 
workers' career sustainability.

In short, building on CoR's Principle 2 (Hobfoll et  al.  2018), 
we emphasize that sustaining older workers' OFTP depends 
on them having access to non-substitutable resource domains. 
When these domains fall below minimal functional thresholds, 
resource loss spirals occur that no other resources can offset. 
This principle of non-compensatory necessity (Dul  2021; Dul 
et al. 2023) frames our logic: later life HRM practices are not ad-
ditive “nice-to-haves,” but bottleneck resources that must reach 
a minimum level if extended working lives are to remain viable.

2.3   |   Necessity Thinking to Better 
Understand the Association Between 
Organizational HRM Practices and OFTP

One can find many examples of necessity claims in the realm 
of the OFTP and sustainable careers literature, particularly 
regarding their organizational and contextual determinants. 
Researchers have stressed that “organizations face the chal-
lenges and opportunities of adapting workplaces and manage-
ment practices to meet the needs2 and interests of a workforce 
that is both aging and more age diverse” (Chong et al. 2025), (1). 
Other scholars emphasized that it “is necessary to create age-
friendly policies [LLWI transition to retirement and continued 
employment domains, our italic] (…) because many older workers 
were usually discriminated by their age, which inhibits them 
from aging successfully and working longer” (Cui et  al.  2025, 
26). Moreover, others claimed that “more decision possibili-
ties on the job [LLWI adaptive work design domain, our italic] 
enable older workers to adjust their tasks to their capabilities 
and their preferred way of working” or that “higher complexity 
and control [LLWI adaptive work design domain, our italic] also 
allow older workers to better utilize and transfer their increased 
knowledge and work experience” (Zacher and Frese 2009, 488).

Importantly, necessity claims such as these imply a necessity 
deterministic or typicality logic (Dul 2024a). Considering that 
many workplace phenomena may include determinants that are 
necessary conditions above and beyond probabilistically suffi-
cient ones (Dul 2016; Hauff et al. 2021) and as we still do not 
know which HRM practices are critical for an extended OFTP, 
this study fills a theoretical gap by examining the influence of 
HRM practices in OFTP among older workers with a necessity 
logic (Van Beurden et al. 2022). For example, without later-life 
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supportive leadership, workers cannot preserve motivational 
resources necessary for continued participation, even if devel-
opment or health programs exist, since socio-emotional support 
is non-substitutable. Similarly, without adaptive work design, 
other benefits such as training or wellness initiatives cannot 
overcome structural inflexibility that blocks gain spirals. In CoR 
terms, these absences produce loss spirals that deplete energy 
and self-efficacy faster than the speed at which other resources 
can be accumulated.

Following Dul (2021, 2024a), each domain thus functions as a 
necessary-but-not-sufficient condition: its absence constrains 
higher OFTP, regardless of other resource surpluses. This 
non-compensatory reasoning extends CoR theorizing by clar-
ifying that individuals with insufficient access to any critical 
LLWI domain remain vulnerable to resource loss even when 
well-endowed in others. Hence, LLWI domains operate as 
interconnected resource minima rather than interchangeable 
assets. Transcending these minima enables gain spirals; fall-
ing below any one prevents them. This reasoning also clarifies 
why necessity relationships differ conceptually and empiri-
cally from additive or compensatory ones. In other words, in 
a sufficiency model, multiple HRM practices may each con-
tribute partially to an extended OFTP, so high scores on one 
practice can offset deficiencies in another. In contrast, under 
necessity logic, no such substitution is possible: the absence 
of any one indispensable practice creates a bottleneck that 
prevents the desired outcome regardless of the abundance of 
other supports (Dul et al. 2023). Thus, LLWI domains act as 
non-fungible resources; each domain must meet a minimal vi-
able level to enable sustained optimism and engagement about 
one's occupational future. Moreover, the necessity interpreta-
tion reframes the role of HRM bundles of practices for older 
workers. Instead of operating as mutually reinforcing compo-
nents of a cumulative system, LLWI domains form a threshold 
system in which the weakest element determines the upper 
bound of workers' OFTP. For example, generous health pro-
grams will not expand OFTP if adaptive work design remains 
rigid, because rigid work structures continue to deplete en-
ergy and restrict perceived opportunities. Under these cir-
cumstances, the worker's OFTP ceiling is dictated by the most 
deficient domain rather than by the mean availability of re-
sources across domains. In addition, CoR Principle 2 implies 
a temporal dynamic: once critical HRM resources fall below 
threshold, loss spirals accelerate, making later compensatory 
investments less effective. This temporal asymmetry rein-
forces the necessity logic: preventing resource depletion ex 
ante is more effective than trying to restore it ex post (Hobfoll 
et al. 2018). Hence, organizational interventions must ensure 
continuous access to these key domains before losses occur, 
because later efforts cannot fully restore the depleted motiva-
tional and cognitive resources needed to protect and further 
enhance older workers' career sustainability.

Finally, the integration of CoR and necessity theories highlights 
that necessity does not imply sufficiency or guarantee sustain-
able careers. Providing high levels of LLWI resources only per-
mits older workers to envision longer OFTP; it does not ensure 
they will do so. However, without meeting the minimal thresh-
olds across these domains, such futures are typically impossible. 
This view enriches both CoR and sustainable career theorizing 

by specifying why and when particular HRM resources be-
come irreplaceable preconditions for maintaining later life 
sustainability.

2.4   |   The Impact of Context: Cultural Anchors 
of Age Discrimination in Organizations

As with many other organizational behavior phenomena 
(Johns 2006), with career sustainability being no exception (De 
Vos et al. 2020), the LLWI-OFTP relationship can only be under-
stood when considering the interaction between the individual 
and their context. Therefore, we build on the multilevel theo-
retical framework of Marcus and Fritzsche (2016) that specifies 
the mechanisms by which age and culture interact to predict 
age discrimination across multiple levels of culture. The authors 
drew from theories in both the social and cross-cultural psy-
chology domains. Their framework (p. 219) specifies the posited 
impacts of core dimensions of culture across multiple levels of 
analysis, including societal, organizational, and individual lev-
els, on relationships between age, on the one hand, and work 
and career outcomes, on the other hand. Because one of the foci 
in our research lies in the interaction between age and culture, 
and age discrimination concerns in-group favoritism, a better 
understanding of the impact of the normative focus on individu-
als vs. groups is of particular importance in our research.

Nevertheless, our knowledge about the relative influence of each 
of the two core societal cultural dimensions that drive age dis-
crimination in Marcus and Fritzsche (2016), that is, Tightness–
Looseness (T-L) and Individualism–Collectivism (I-C), is 
asymmetrical. Indeed, while research on the former is well es-
tablished (e.g., Hofstede 1980), the study of cultural T-L implica-
tions is an emerging area of research (Gelfand et al. 2011). We 
focus on cultural T-L as the key cultural dimension because it 
centers on the strength of social norms and tolerance for deviant 
behavior. In contrast, I-C is concerned with the emphasis on in-
dividuals versus groups. In other words, unlike I-C (i.e., a values-
based dimension referring to the amount of group integration), 
T-L directly captures how strictly societies enforce norms.

This distinction is crucial for our study since later life HRM prac-
tices are fundamentally normative in nature—they involve set-
ting, reinforcing, or relaxing organizational norms around older 
workers. Indeed, prior research emphasizes that T-L is defined 
by the strength and clarity of social norms and the degree of 
sanctioning for norm deviance, making it a conceptually appro-
priate lens for examining normative HRM practices. Moreover, 
T-L has proven highly relevant for understanding how societies 
respond to challenges: for example, tight cultures (with strict 
norms and punishments) help groups to coordinate survival in 
the face of collective threats (Gelfand 2021). This underlines the 
broad importance of norm strength in social systems (Gelfand 
et al. 2006; Gelfand 2021). Therefore, because our interest lies 
in how organizations uphold or relax norms for older workers, 
we focus on a culture's tightness (strict norms, low tolerance for 
deviation) versus looseness (permissive norms, high tolerance) 
as we contend that this should have more direct bearing on later 
life HRM practices than I-C. We thus argue that T-L is the more 
pertinent cultural dimension for our context, and we have ac-
cordingly built our hypotheses around cultural T-L.
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6 Human Resource Management, 2025

Although we rely on a T-L categorization for clarity, we ac-
knowledge that T-L is a continuous cultural property. Our 
grouping follows the heuristic convention adopted by Marcus 
and Fritzsche  (2016) and the global indices by Gelfand 
et  al.  (2011) and Uz  (2015). Accordingly, all interpretations 
refer to comparative tendencies rather than to rigid, mutually 
exclusive cultural types. In more detail, from a sociocultural 
perspective, biases, including age discrimination, against 
members of different demographic categories stem from in-
group/out-group categorization processes, become salient in 
the form of social identities, and entail societal/group norms 
and individual cultural orientations. The latter has impli-
cations for the extent to which ageism occurs (Marcus and 
Fritzsche  2016). As Tight cultures have been exposed to a 
high degree of ecological and/or human-made threats, they 
are supposed to be characterized by a predominance of strong 
situations in everyday life and a restricted range of permis-
sible behavior. On the contrary, Loose cultures have had 
few ecological and human-made threats, which resulted in 
a predominance of weak situations and more social latitude 
(Gelfand et  al.  2011). Considering that Tight societies have 
tighter group boundaries, constrict the range of socially ac-
ceptable personal norms, and have a low tolerance for deviant 
behavior (Gelfand et al. 2011; Uz 2015), and given the fact that 
older workers are not a dominant social group (Marcus and 
Fritzsche  2016; North and Fiske  2015), in line with Marcus 
and Fritzsche  (2016), we expect them to face more age dis-
crimination than older workers in Loose societies. As a result, 
older workers in Tight cultures tend to report lower job satis-
faction, display higher turnover intentions, and face increased 
stereotyping, prejudice, and unfair treatment from supervi-
sors and co-workers relative to their counterparts in Loose 
societies (Marcus and Fritzsche  2016). However, it has also 
been found that higher-level culture (e.g., the in-group societal 
culture ranging from Tight to Loose) can moderate the rela-
tionships between age, lower-level culture, and work-related 
outcomes. We, therefore, argue that to combat the negative 
effects of age discrimination, the relative importance of LLWI 
domains in enabling older workers' OFTP is typically higher 
in Tight societies.

In short, we focus on T-L because it reflects the strength of social 
norms, which influence how older workers experience HRM 
practices (Gelfand et al. 2011; Uz 2015). Drawing on Principle 2 
of CoR theory, we argue that individuals must invest and possess 
certain key resources to prevent losses, recover from them, and 
achieve further gains (Hobfoll 1989, 2001; Hobfoll et al. 2018). 
This “must-have” principle aligns with necessity logic: without 
later-life HRM resources, older workers cannot extend their 
OFTP. In tight cultures, where behavioral latitude is narrow, the 
lack of such resources imposes particularly strong constraints.

All in all, our theoretical contribution articulates a necessity-
based logic that fuses CoR Principle 2 (Hobfoll et al. 2018) with 
non-compensatory theorizing (Dul 2021, 2024a; Dul et al. 2023). 
We treat LLWI domains as minimum viable resource condi-
tions: if any of them is lacking, extended OFTP cannot be sus-
tained. This conceptualization grounds our hypotheses in a 
quasi-deterministic necessity logic, which is consistent with the 
principle that “people must invest resources in order to protect 
against resource loss, recover from losses, and gain resources” 

(Hobfoll et al. 2018, 106). Based on this theoretical outline and 
on a typicality interpretation of necessity causality (Dul 2024a; 
Lee and Lu  2025), the following necessity hypothesis was 
formulated:

Hypothesis 1.  The LLWI domains are typically necessary for 
an expanded OFTP.

Because NCA currently lacks a formal procedure for testing sta-
tistical differences between groups, we examined cultural T-L 
descriptively and post hoc. This comparison is exploratory and 
intended to reveal patterns rather than to test a confirmatory hy-
pothesis. We retained the T-L heuristic for theoretical alignment 
with prior cross-cultural HRM research, but explicitly note that 
cultures vary along a continuum of normative strength. Hence, 
we pose the following research question:

RQ. Does the degree of necessity of later life HRM resources for 
an expanded OFTP differ between culturally Tight and cultur-
ally Loose societies?

We anticipated, conceptually, that older workers in tighter cul-
tures might face higher minimum requirements regarding 
LLWI domains to achieve a given level of OFTP (i.e., stronger 
necessity effects) compared to those in looser cultures. In other 
words, we treated our inquiry as exploratory, rather than a for-
mal hypothesis, since we aimed to assess patterns of necessity 
across different cultural contexts descriptively.

3   |   Methodology

3.1   |   Sample and Procedure

Nine national samples from Belgium, Germany, Italy, Japan, 
Norway, Poland, Portugal, the Netherlands, and the U.S. were 
collected through a cross-sectional design (N = 3077). Panel pro-
viders or survey platforms were used to increase the representa-
tiveness of the samples. Participants were required to be at least 
50 years old, to work for at least 1 year at an organization with 
at least 30 workers, and to work at least 20 h per week to ensure 
that they had access to and knowledge of organizational prac-
tices for older workers. In all samples, except the Norwegian one, 
instructed response items and survey timings were applied to 
detect and remove inattentive participants. Apart from Italy and 
Poland, the LongString Index was used to screen out inattentive 
participants for all these samples. The LongString Index is used 
to detect invariant responses (Curran 2016) and was computed 
by calculating the maximum number of identical consecutive 
answers to a specific string of questions. We then excluded par-
ticipants whose LongString Index was an outlier (1.5× IQR). We 
used the LongString Index function in R from the careless pack-
age (Version 1.2.2.) by Yentes and Wilhelm (2023) to compute the 
LongString Index for the LLWI items.

Building on the categorization of societies along the dimen-
sion of in-group tightness–looseness, as developed by Marcus 
and Fritzsche  (2016), we grouped the national samples into 
two clusters. These clusters are based on extensive cross-
cultural research that identified the level of cultural tightness 
and looseness among almost 100 countries (Gelfand et al. 2011; 
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7Human Resource Management, 2025

Uz  2015). In this vein, the Tight cluster (n = 844) comprised 
Japan, Poland and Norway, while the Loose cluster (n = 2233) 
included Germany, the U.S., the Netherlands, Belgium, Italy, 
and Portugal.

We recognize that countries close in tightness scores may fall 
into different clusters when dichotomized. To mitigate this 
limitation, full per-country NCA summaries are reported in 
Appendix  A. These include individual effect sizes, bottleneck 
tables, and scatterplots to ensure transparency and enable 
replication.

3.2   |   Measures

For all constructs in this study, a back-translation technique 
(i.e., Brislin 1970) was used to translate the items from German 
or English into other languages. All constructs were measured 
on a rating scale ranging from 1 (strongly disagree) to 7 (strongly 
agree). Internal consistency for all scales was at least acceptable 
(see Table 1).

In this study, the perceived provision of the LLWI domains by 
older workers was measured with the short-form instrument de-
veloped by Finsel et al. (2025). The original measure consists of 
an 80-item multi-dimensional measure of organizational prac-
tices relevant to older workers' ability, motivation, and opportu-
nity to continue working in later life (Wilckens et al. 2021). The 
validated Later Life Workplace Index Short Form (LLWI-SF) 

(Finsel et al. 2025; Wilckens et al. 2021), consisting of 29 items, 
covers the same nine distinct domains of organizational prac-
tices for the aging workforce (Appendix B).

OFTP was measured with the validated six-item scale developed 
by Zacher and Frese (2009). A sample item is: “Many opportuni-
ties await me in my occupational future.”

3.3   |   Analytical Strategy: NCA

Following recent guidelines for good NCA practice (Dul 
et al. 2023), we explored whether the nine LLWI domains are 
necessary for an expanded OFTP using Version 4.0.2. of the 
R package NCA (Dul  2024b). This package evaluates bivari-
ate XY data patterns through scatter plots using a ceiling line 
that marks the boundary between the space with and without 
observations. An empty top-left corner in the X-Y scatterplot 
signals a necessary condition, with the necessary effect being 
stronger if the empty zone is larger. The absence of points in 
this area shows that low X values limit the occurrence of high 
Y values. Put differently, low X values become a bottleneck 
for reaching high Y values. The NCA package also computes 
NCA parameters like effect size and p value, and produces bot-
tleneck tables. The latter comprises a tabular representation 
of the necessary condition(s) needed for a certain outcome 
level, according to the selected ceiling line (Dul 2024b; Hauff 
et al. 2021). Given that our study's data around the ceiling line 
did not follow a linear pattern (non-linearity of the border), we 

TABLE 1    |    Descriptive statistics and correlations for the total sample.

Variable M SD 1 2 3 4 5 6 7 8 9 10

1. Later life 
supportive 
climate

4.81 1.33 (0.77)

2. Later life 
supportive 
leadership

4.73 1.47 0.69*** (0.93)

3. Adaptive 
work design

4.09 1.33 0.47*** 0.62*** (0.78)

4. Health 
management

3.69 1.50 0.41*** 0.54*** 0.65*** (0.79)

5. Individual 
development

4.21 1.45 0.53*** 0.67*** 0.65*** 0.68*** (0.82)

6. Knowledge 
management

4.25 1.52 0.55*** 0.69*** 0.59*** 0.61*** 0.75*** (0.87)

7. Transition 
to retirement

3.31 1.57 0.47*** 0.58*** 0.60*** 0.67*** 0.66*** 0.68*** (0.90)

8. Continued 
employment

3.83 1.43 0.53*** 0.61*** 0.61*** 0.60*** 0.65*** 0.67*** 0.75*** (0.73)

9. Health and 
retirement 
coverage

3.67 1.73 0.36*** 0.49*** 0.55*** 0.58*** 0.55*** 0.52*** 0.63*** 0.59*** (0.84)

10. OFTP 3.47 1.26 0.27*** 0.36*** 0.37*** 0.39*** 0.41*** 0.42*** 0.42*** 0.45*** 0.37*** (0.85)

Note: *p < 0.05 **p < 0.01 ***p < 0.001. N = 2892–3077 for all variables. Reliabilities (coefficient alpha) are in parentheses.
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8 Human Resource Management, 2025

chose ceiling envelopment with a free disposal hull (CE-FDH) 
as our ceiling technique (Dul 2016). Unlike ceiling regression 
with a free disposal hull (CR-FDH), which is another common 
technique used to draw ceiling lines in NCA, CE-FDH pre-
cision is 100%, so no observations are above the ceiling line. 
Hence, a piece-wise line like CE-FDH is the most suited to 
capturing our data pattern.

NCA is highly sensitive to extreme observations; if left un-
addressed, such outliers can obscure a necessary effect and 
materially alter a study's conclusions (Dul  2021, 2024a; Dul 
et al. 2023). Similarly to our hypothesis and research question 
development, we followed a quasi-deterministic or typicality 
perspective in the analysis, which allowed us to detect and 
remove outliers (Dul 2024b; Lee and Lu 2025). We excluded 
single, double, ceiling, and scope outliers when their removal 
would change—increasing or decreasing—the original effect 
size by at least 20%. To maintain transparency, we capped out-
lier deletions at 1% of the sample per analysis and reported 
the original effect sizes (Aguinis et al. 2013). We also omitted 
control variables, as those variables did not change the influ-
ence of the necessary determinants of interest within the NCA 
framework (Dul 2021).

Considering that we analyzed relationships of necessity not 
only in kind (Hypothesis 1) but also in degree (as explored in 
our RQ), we followed the standard criteria for testing necessity 
hypotheses (Dul et al. 2023) and explicitly defined a thresh-
old for the necessity effect size (d). For the binary decision of 
whether a condition qualifies as “necessary” (Hypothesis 1), 
we adopted d ≥ 0.10 as the criterion for a meaningful neces-
sity effect (Dul 2016; Dul et al. 2023). This threshold, widely 
used in the NCA literature, indicates that the condition con-
strains at least 10% of the outcome space. Although any cut-
off value involves some arbitrariness, 0.10 balances statistical 
conservatism and substantive interpretability given our large 
sample sizes. Values below 0.10 are therefore interpreted as 
“near necessity” effects, that is, patterns consistent with the 
logic of necessity in degree but not sufficient to meet the bi-
nary criterion. At the same time, we acknowledge that setting 
a universal threshold is challenging (Ding and Kuvaas 2023) 
and may lead to overly dichotomous conclusions that overlook 
theoretically relevant “near necessities”. Therefore, following 
Ding and Kuvaas  (2025) rationale, we report both the effect 
sizes and the theoretical thresholds proposed by Dul (2016) to 
enhance transparency and practical interpretability. In addi-
tion, and in line with Dul et al. (2020), we conducted 10,000 
permutation tests (p < 0.05) to assess the statistical signifi-
cance of each necessity effect.

Given that NCA is a relatively new method, demonstrating the 
power and robustness of our samples is imperative. Dul (2024b) 
provides guidance on necessary sample sizes for NCA and on 
how to consider power. According to Dul (2024b), a typical sam-
ple size of around 180 in business research will probably entail 
enough power to detect a necessary condition that is present in 
the population. Our study's samples are substantially larger—
approximately 3000 individuals in the total sample and two 
large cluster samples with around 850 individuals in the Tight 
cluster and around 2200 in the Loose cluster—which affords 
our NCA a very high statistical power. In practical terms, this 

means our analysis is well-equipped to identify even relatively 
small necessity effects (d ~ 0.05–0.10) with a high degree of con-
fidence. In other words, if a meaningful necessity relationship 
exists in the population, our sample size is sufficient to uncover 
it reliably.

TABLE 2    |    Necessary conditions analyses—total sample and per 
cluster.

Conditions

OFTP

Total 
sample Tight Loose

1. Later life supportive 
climate

0.08** 0.13* 0.15***

2. Later life supportive 
leadership

0.13*** 0.23*** 0.15***

3. Adaptive work design 0.10*** 0.17*** 0.11***

4. Health management 0.07*** 0.12*** 0.09***

5. Individual development 0.08*** 0.09*** 0.10***

6. Knowledge management 0.09*** 0.15*** 0.10***

7. Transition to retirement 0.07*** 0.07* 0.07***

8. Continued employment 0.07*** 0.11*** 0.10***

9. Health and retirement 
coverage

0.05** 0.10** 0.06**

Note: *p < 0.05 **p < 0.01 ***p < 0.001. Outliers that changed—increased or 
decreased—the original effect size by 20% or more were removed (We handled 
outliers in our NCA following recommended procedures for large samples 
(Dul 2024b). Specifically, we iteratively removed cases that, when excluded, 
increased or decreased the effect size d by approximately ≥ 20%, up to a 
maximum of 1% of the sample removed. In the total sample analysis (N = 3077), 
this process identified five to eight outlier cases (0.16% to 0.26% of N). Beyond 
eight, no further removal raised d by 20% or more. For the Tight and Loose 
subgroup analyses, we similarly removed at most eight cases in the Tight 
cluster (N = 844, 0.95%) and four to nine cases in the Loose cluster (N = 2233, 
0.18%–0.40%, varying slightly by domain). We stopped removing outliers once 
additional outlier candidates yielded diminishing returns (< 20% in terms 
of d gains) or would exceed the 1% cap. Because NCA can return multiple 
combinations of outliers in large datasets, different cases were excluded in the 
total versus subgroup analyses. This sometimes led to patterns present in the 
total sample not appearing in a subgroup (see the discussion on Table 3). We 
opted for consistency by applying the same 20%/1% criterion in all analyses, 
balancing effect size improvement with sample retention. We removed five 
to eight outliers in testing Hypothesis 1 (four in the health and retirement 
coverage domain and eight in the leadership and transition to retirement 
domains). The original effect sizes, without removing these outliers, were as 
follows: later life supportive climate (d = 0.03, p = 0.56); later life supportive 
leadership (d = 0.05, p = 0.05); adaptive work design (d = 0.02, p = 0.51); health 
management (d = 0.02, p = 0.10); individual development (d = 0.03, p = 0.25); 
knowledge management (d = 0.04, p = 0.06); transition to retirement (d = 0.01, 
p = 0.32); continued employment (d = 0.02, p = 0.53); and health and retirement 
coverage (d = 0.03, p = 0.02). We also removed eight outliers in the Tight cluster 
in answering our RQ and between four to nine in the Loose cluster (four in the 
health and retirement coverage domain and nine in the adaptive work design 
domain). The original effect sizes in the Tight cluster were: later life supportive 
climate (d = 0.04, p = 0.86); later life supportive leadership (d = 0.09, p = 0.28); 
adaptive work design (d = 0.08, p = 0.06); health management (d = 0.04, p = 0.17); 
individual development (d = 0.06, p = 0.31); knowledge management (d = 0.05, 
p = 0.34); transition to retirement (d = 0.05, p = 0.12); continued employment 
(d = 0.02, p = 0.72); and health and retirement coverage (d = 0.04, p = 0.15). As 
for the Loose cluster, original effect sizes were: later life supportive climate 
(d = 0.04, p = 0.54); later life supportive leadership (d = 0.05, p = 0.08); adaptive 
work design (d = 0.02, p = 0.58); health management (d = 0.02, p = 0.11); 
individual development (d = 0.03, p = 0.35); knowledge management (d = 0.04, 
p = 0.13); transition to retirement (d = 0.01, p = 0.31); continued employment 
(d = 0.02, p = 0.54); and health and retirement coverage (d = 0.04, p = 0.02)). NCA 
effect size thresholds (Dul 2016): small: 0 < d < 0.10; medium: 0.10 ≤ d < 0.30; 
large: 0.30 ≤ d < 0.50; very large: d ≥ 0.50.
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9Human Resource Management, 2025

4   |   Results

Means, standard deviations, correlations, and reliabilities for all 
study variables are shown in Table 1.

We conducted NCA to test our hypothesis and research ques-
tion and reported the results based on recent recommenda-
tions for good NCA practice (Dul et al. 2023). Using d ≥ 0.10 
as the binary criterion for identifying a necessary condition 
(Dul 2016; Dul et al. 2023), Table 2 shows that, in the total sam-
ple, two of the nine LLWI domains, that is later life support-
ive leadership and adaptive work design, meet this threshold. 
Apart from health and retirement coverage (d = 0.05, p < 0.01), 
the remaining domains display d values between 0.07 and 
0.09, representing “near necessity” effects that approach but 
do not reach the conventional cut-off. The permutation tests 
(10,000 resamples) conducted for all the LLWI domains-OFTP 
relationships showed that necessity effects could not be at-
tributed to randomness, so all the effects were considered 
statistically significant (Dul et al. 2020). According to statis-
tical guidelines (Dul  2016), the necessity effects of later life 
supportive leadership and adaptive work design should be 

considered medium effects (0.10 ≤ d < 0.30). All the other ef-
fects of LLWI domains on OFTP fell into the small effect size 
category (d < 0.10, p < 0.05).

Figure 1 shows the scatter plots with the ceiling line CE-FDH 
for the total sample (Panel 1) and per cluster (Panels 2 and 3) 
for the theorized relationships between the LLWI domains and 
OFTP. An empty area in the upper-left corner of the scatter plot 
indicates necessary conditions. Given that necessity effects are 
stronger the larger the empty area is, the later life supportive 
leadership × OFTP plot has the largest empty area of all plots de-
picted in Panel 1.

Following Ding and Kuvaas (2025), rather than opting for bi-
nary decisions about conditions (necessary vs. non-necessary) 
based on a specified threshold (Dul 2016), we contend that the 
theoretical and practical relevance of necessity effects should 
be judged not only in kind, that is, in an absolute fashion, but 
also in degree. Along with analyzing relationships of neces-
sity in kind, NCA also allows us to make statements in degree 
(Ding and Kuvaas 2025; Dul 2021; Vis and Dul 2018). Table 3 
shows the specific levels of the conditions, that is the LLWI 

FIGURE 1    |    Scatter plots and ceiling lines–ceiling envelopment with free disposal hull (CE-FDH)–total sample and per cluster.
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10 Human Resource Management, 2025

domains, that are required for specific levels of the outcome, 
that is OFTP, among older workers. For instance, the bottleneck 
table shows that to achieve the maximum level of OFTP, the 
minimal viable levels of later life supportive climate, later life 
supportive leadership, and adaptive work design are 5.67, 6.33, 
and 4.75, respectively. When any of these HRM practices fall 
below the respective threshold, it is not typically possible to ex-
pand one's occupational time horizon (OFTP) to its maximum. 
Moreover, Table 3 shows that up to Level 5 of OFTP, later life 
supportive climate and leadership are not necessary, whereas 
adaptive work design must be at least 1.25. If an organization 
has a perceived level of adaptive work design lower than the 
threshold value of 1.25, older workers of such an organization 
cannot achieve the corresponding level of OFTP. Hence, to 
achieve Level 5 of OFTP, Level 1.25 of the adaptive work design 
is a bottleneck.

Under the above-mentioned decision rule, Hypothesis  1 re-
ceives partial support, indicating that two of the nine LLWI do-
mains are typically necessary for an expanded OFTP and that 
the other domains represent “near necessity” effects in our total 
sample.

4.1   |   Exploratory RQ

Our post hoc analysis compared the patterns of necessity be-
tween culturally Tight and Loose societies. Tables 2 and 3 and 
Figure 1 describe these patterns. Although NCA currently lacks 
a formal test for comparing effect size differences across groups, 
descriptive comparisons suggest that necessity effects were 
generally stronger in Tight societies. Specifically, seven out of 
the nine LLWI domains exhibited medium-sized necessity ef-
fects in Tight contexts (ranging from d = 0.10 to 0.23), whereas 
most effects in Loose contexts were smaller. These results pro-
vide exploratory evidence consistent with the idea that cultural 
tightness may amplify the necessity of organizational HRM 
resources, though definitive statistical verification is not yet 
possible.

Although the size effect variation in the Loose cluster was much 
smaller than in the Tight cluster (Δd = 0.09 vs. Δd = 0.16 in the 
Tight cluster), we found medium-sized effects of six domains 
(later life supportive climate, later life supportive leadership, 
adaptive work design, individual development, knowledge man-
agement, and continued employment), as well as small effects 

FIGURE 1    |     (Continued)
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of health management, transition to retirement, and health and 
retirement coverage on OFTP. All necessity effects were signif-
icant at the p < 0.05 level or lower. Interestingly, the transition 
to retirement effect on OFTP was the same (d = 0.07) in the two 
clusters and in the total sample, showing a consistent “near ne-
cessity” effect. The smallest effect found in the Tight cluster cor-
responds to the transition to retirement domain (d = 0.07) and, 
in Loose societies, to the health and retirement coverage domain 
(d = 0.06). Later life supportive leadership had the largest effect 
size of any domain of the organizational HRM practices in all 
samples. Figure 1 displays a clear visualization of this effect: it is 
in the later life supportive leadership × OFTP scatter plots that 
we observe some of the largest empty areas in the plots' upper-
left corners.

Country-level analyses (Appendix A) confirmed that the over-
all necessity structure of the HRM practices is consistent across 
all nine nations. However, the strength of necessity varies 
somewhat by culture, highlighting that cultural heterogeneity 
remains within clusters. Specifically, effect sizes tended to be 
slightly higher in the culturally tighter countries (e.g., Japan, 
Poland, Norway) than in the looser ones (e.g., the U.S., the 

Netherlands, Portugal, Italy, Belgium, Germany). This finding 
suggests that cultural tightness may amplify, but does not re-
define, the core necessity pattern observed in the pooled data 
(Table A1; Figures A1–A9).

Having established that the LLWI domains are typically neces-
sary for OFTP—exceptions being “near necessary” individual 
development and transition retirement domains in the Tight 
cluster, and health management, transition to retirement, and 
health and retirement coverage domains in the Loose cluster—
thereby supporting the presence of necessity relationships in 
kind, we proceeded with the analysis of necessity relationships 
in degree between the LLWI domains and OFTP among older 
workers (Ding and Kuvaas 2025; Dul 2021; Vis and Dul 2018). 
Given that testing for a significant difference in the strength 
of a necessity effect comparing a specific group (e.g., the Tight 
cluster) with another group (e.g., the Loose cluster) is currently 
unavailable in NCA, analyzing necessity relationships in degree 
becomes even more relevant.

As theorized, our results support the assumption that LLWI 
domains are necessary for OFTP in the two clusters; that is to 

FIGURE 1    |     (Continued)
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say, as supposed, they hold under different contexts. Still, this 
is not enough to accurately portray the necessity relationships. 
To this end, the bottleneck table (see Table 3) provides us with 
critical insights for evaluating necessary conditions in degree 
(Dul  2021). Table  3 allows us to dig further into this issue by 
showing which levels of the domains are typically necessary or 
must be typically met for reaching certain levels of OFTP. For 
instance, a close inspection of the bottleneck table shows that to 
achieve a Level of 5 for OFTP, the later life supportive leadership 
level must be at least 2.33 in Tight societies. In contrast, later life 
supportive leadership is not necessary for Loose societies. The 
same profile can be found regarding knowledge management 
and continued employment, with a threshold of 2 for Level 5 for 
OFTP to be possible in Tight societies, while not being necessary 
in the Loose cluster.

Even for lower levels of OFTP (Level 4), there are minimal viable 
levels of later life supportive climate and adaptive work design 
of 1.33 and 1.67 to achieve that level of OFTP, respectively, but 
again, only in the Tight Cluster. In contrast, these two domains 
are not necessary for older workers to achieve a Level 4 for OFTP 
in Loose societies. Moreover, when LLWI domains are neces-
sary conditions for achieving the same level of OFTP in both 
clusters, our results show that the threshold level that must typ-
ically be met in Tight societies is higher than in Loose ones. For 
example, to achieve Level 5 for OFTP, a Level 2.00 and a Level 
1.33 for individual development are needed in Tight and Loose 
societies, respectively. Level 6 for OFTP is possible when health 
management in Tight societies is at least 3.67 vs. only 3.00 in 
Loose societies, with the transition to retirement domain thresh-
old in Tight societies being 1.75 versus 1.25 in Loose societies. 
To achieve Level 6 for OFTP, a perceived provision of health and 
retirement coverage of 2.33 is typically necessary, but only in 
Tight societies. This LLWI domain is not needed to reach that 
same level of OFTP in Loose societies.

Overall, the data in the bottleneck table (see Table 3) indicate 
a higher degree of necessity of LLWI domains for an expanded 
OFTP in Tight societies. For almost all OFTP levels, LLWI do-
mains are needed at a higher level in Tight societies than in 
Loose ones (exceptions are the later life supportive leadership 
and individual development domains for Level 6 of OFTP). 
Furthermore, in other levels of OFTP, for example, Level 5, 
LLWI domains like later life supportive leadership, knowledge 
management, and continued employment were only necessary 
in the Tight cluster. At the same time, they were not neces-
sary in the Loose cluster. These findings partially support the 
idea that the degree of typically necessary LLWI domains for 
an expanded OFTP is higher in Tight societies than in Loose 
societies.

5   |   Discussion

5.1   |   Findings and Implications for Theorizing 
and Research

This paper adds to the literature by investigating which and to 
what degree age-related HRM practices (LLWI domains) are 
necessary to extend older workers' working lives by examining 
their relationship with OFTP.T
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Consistent with our predefined criterion of d ≥ 0.10, the em-
pirical evidence in our scholarly work offers partial support 
for Hypothesis 1. Although two LLWI domains surpassed this 
threshold, several others fell slightly below it. We interpret these 
sub-threshold effects as indicative of “near necessity” in degree 
(Dul et al. 2023): they constrain OFTP to a meaningful extent 
even while they do not strictly meet the binary requirement. 
In general, our findings suggest that all the age-related HRM 
practices (LLWI domains) examined are necessary or “near nec-
essary” for an extended OFTP. By showing that multiple HRM 
practices are necessary for OFTP, we add to existing probabilis-
tic findings in the business context (e.g., Rudolph et al. 2018). In 
doing so, we also confirm and extend the propositions of CoR 
theory (Hobfoll 1989) in the context of aging. According to CoR 
theory, individuals need to invest resources to gain new ones, 
and the more resources they have access to, the easier it is to 
acquire new resources. We extend this presumption by indicat-
ing that when the organization provides resources in the form 
of age-inclusive HRM practices, this can enable an increase in 
personal resources such as a prolonged OFTP, presumably via a 
resource spiral in which resources provided by HRM practices 
(e.g., working time flexibility as an aspect of adaptive work de-
sign or development opportunities) translate into personal re-
sources such as time, energy or knowledge. More importantly, 
by showing that distinct values for resources (e.g., later life 
supportive leadership or adaptive work design3) are needed to 
reach a certain extent of OFTP, we add to CoR's proposition that 
certain thresholds of resource investment are necessary to build 
new resources.

Our analyses also show that later life supportive leadership and 
adaptive work design are the HRM practices with the strongest 
necessity effects on OFTP among older workers. Work design 
defines the resources and demands older workers face at work, 
and it is well established that they are important for OFTP 
(e.g., Rudolph et al. 2018). Also, it is the supervisor who has the 
power to accommodate the working conditions of older workers 
in terms of resources and demands in response to their needs. 
With our findings, we add to this literature stream by show-
ing that these HRM practices are necessary to prolong older 
workers' participation in the workforce, as indicated by an ex-
tended OFTP.

Regarding our RQ, we approached the cultural comparison 
descriptively rather than confirmatory. Because NCA lacks a 
formal statistical function for comparing necessity effect sizes 
across groups, we treated observed cross-cultural differences 
as exploratory patterns. Our results tentatively suggest that ne-
cessity effects are stronger in Tight societies, but these findings 
should be interpreted as propositions for future empirical testing 
rather than as confirmed hypotheses.

The Cultural Anchors or Ageism theory posits that culture af-
fects individuals' vulnerability to ageism and—hence—stresses 
the necessity of age-related interventions to overcome poten-
tial ageism (Marcus and Fritzsche  2016; Marcus et  al.  2020). 
Therefore, to fully grasp how HRM practices are critical for 
OFTP, cultural context needs to be factored in, with the cultural 
T-L dimension being particularly relevant in the context of aging 
at work (Marcus and Fritzsche 2016). Tight cultures are charac-
terized by strong norms with little tolerance for deviation; thus, 

both the kind and degree of typically necessary LLWI domains 
for an expanded OFTP may differ from those in Loose cultures.

Indeed, in loose societies, a later life supportive climate had the 
highest necessity effect on OFTP. Organizational climate refers 
to all standards and actions that foster equal opportunities and 
a positive image for all age groups, including older workers (i.e., 
workers before and in retirement age; Finsel et al. 2023), which 
significantly impacts their job-related well-being and work 
ability (Wilckens et al. 2021). The findings in the present study 
show that only when workers perceive organizations to value 
non-discriminatory treatment and equal opportunities for older 
workers (Boehm et al. 2014) is it possible for them to invest in 
long-term career planning within that organization. Thus, it not 
only supports but also extends the findings of earlier (probabi-
listic) studies that pointed out the critical role of organizational 
supportive climate regarding age (Henry et al. 2017).

Although LLWI practices are typically necessary, the degree of 
necessity varies according to culture. Generally, it is higher in 
Tight societies than in Loose ones. Using the most critical neces-
sity domain (later life supportive leadership) as an example, in 
Tight societies, leaders might be expected to coach older workers 
to address their personal needs and to allow opportunities for 
their professional development (Finsel et al. 2024). On the con-
trary, in Loose societies that are characterized by more individu-
alism and autonomy, leaders may be considered less responsible 
for enabling older workers to decide on their career paths and, 
hence, their OFTP.

Another example is the HR practice of adaptive work design, 
which the present study shows to be critical for older workers' 
OFTP, particularly in Tight societies. Adaptive work design re-
fers to the (re)design of work roles and responsibilities, such as 
adaptations of work location, time, and physical space to fit the 
needs of older workers and calls for the responsibility of orga-
nizational executives to harness the potential of workers of all 
ages to be successful. Indeed, aligning employment practices, 
such as training, with work practices, such as job redesign, is a 
promising strategy for achieving positive outcomes at multiple 
organizational levels (Tafvelin et al. 2018). Finsel et al. (2024) re-
cently also showed that leader-employee perceptual congruence 
on high levels of perceived age-friendly work design was related 
to higher levels of employee well-being.

In summary, the findings of the present study showed that 
the degree of necessity of HRM activities was generally higher 
in Tight societies than in Loose societies. This suggests that 
the “minimal viable HRM practices” must be implemented in 
a more well-thought-out and integrated way to allow an ex-
tended OFTP among older workers in Tight societies. Not only 
can the highest risk of ageism be registered in Tight cultures 
(Marcus and Fritzsche  2016), but—as expected—the degree 
of typically necessary LLWI domains for an expanded OFTP 
is higher in Tight societies than in Loose societies, particu-
larly at lower levels of OFTP. For instance, to reach Level 4 of 
OFTP in Tight societies, minimal levels need to be reached for 
four domains, whereas no single domain is needed in Loose 
societies. Interestingly, the higher the level of OFTP one 
aims to reach, the higher thresholds are typically needed for 
any of these nine LLWI domains, and—relatedly—the more 
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domains need to reach a minimum threshold, even in Loose 
societies. Indeed, six domains were needed to reach Level 5 of 
OFTP in Tight societies and three for Loose societies; nine do-
mains were needed in Tight societies to reach Level 6 of OFTP 
and eight in Loose societies. These findings are in line with 
well-established knowledge about high-performance work 
practices in HR (Huselid 1995). Specifically, high investment 
in HR practices pays off for both organizations and individ-
ual workers (Huselid 1995), and particularly in retaining high 
performers (Kwon et al. 2024).

Our findings reinforce Principle 2 of CoR theory, which states 
that individuals must invest resources to prevent loss and 
achieve further gains (Hobfoll 1989, 2001; Hobfoll et al. 2018). 
The necessity logic inherent in CoR theory helps explain why 
each LLWI domain constitutes an essential rather than optional 
resource for sustaining older workers' OFTP. In practice, this 
means that when organizations fail to provide critical later-life 
HRM supports, older workers cannot compensate through other 
resources or favorable conditions. This pattern aligns with the 
necessity logic formalized by NCA (Dul  2021, 2024a), high-
lighting that extended working lives depend on meeting specific 
“must-have” resource thresholds rather than accumulating ad-
ditional advantages.

In a nutshell, all nine LLWI domains of HR practices are typi-
cally necessary for OFTP, and it is harder to reach higher levels 
of OFTP in Tight societies than in Loose ones. Put differently, 
organizations in Tight societies must invest more intensively in 
these HRM practices as critical organizational resources to buf-
fer against older workers getting stuck. This endeavor may be 
harder but more necessary in Tight societies than in Loose soci-
eties. These insights are both theoretically and practically rele-
vant as they might guide organizations in deciding on their HR 
policies, choosing the practices that are necessary for allowing 
minimal OFTP levels, and taking into consideration contextual 
boundaries, like the T-L of their cultures.

5.2   |   Implications for Practice

The findings of this study offer several valuable insights for HR 
professionals, organizational leaders, and policymakers seeking 
to extend older workers' OFTP and, ultimately, their participa-
tion in the workforce. Most importantly, the results show that 
all nine domains of age-related HRM practices—conceptualized 
through the LLWI framework—are not only beneficial but nec-
essary to achieve extended OFTP. This enhanced understanding 
underscores the need for organizations to adopt a comprehen-
sive and integrated approach to age-inclusive HRM, rather than 
implementing isolated initiatives.

For practitioners, this means that they should first prioritize 
practices such as later life supportive leadership and thought-
ful adaptive work design, including adjustments in work loca-
tion, time, and physical setup. These two domains emerged as 
particularly critical, highlighting the key role of managers and 
direct supervisors in shaping supportive environments that en-
able older workers to remain engaged and productive. By show-
ing their older workers' appreciation and enabling them ample 
decision latitude to organize work tasks in ways that balance 

their resources and demands to fit their capabilities, the aim is 
to result in a reasonable work-leisure time ratio. In general, im-
plementing LLWI domains is necessary to enhance the career 
sustainability of older workers, as OFTP is an important HRM 
concept predictive of work engagement, retirement intentions, 
and task performance (Henry and Desmette  2018; Rudolph 
et al. 2018).

Second, this study shows that six additional HRM strategies 
are necessary to achieve extended OFTP levels among aging 
workers. However, the impact of their absence is weaker than 
that of later life supportive leadership and adaptive work 
design. Later life supportive climate should allow for equal 
opportunities regardless of workers' age, provide positive atti-
tudes towards older workers, and allow age to be talked about 
freely. Workers' individual development should be secured by 
mapping their qualifications, facilitating competence devel-
opment, and adapting work to their skills. Knowledge man-
agement should secure the transfer of knowledge between 
generations and systematic knowledge sharing. Health man-
agement must be ergonomically designed, physical activity 
and healthy lifestyles encouraged, and medical treatment and 
stress management provided when needed. Smooth transi-
tions to retirement should include joint planning between the 
leader and the worker, adaptation to individual needs, coun-
seling and assistance in readjustments, and active contact 
with the workers after their retirement. Finally, the employer 
should have clear and documented strategies for continued 
employment after retirement, adapt working hours and tasks 
for workers wanting a reduced workload before full retire-
ment, and recruit older workers (a comprehensive view of all 
LLWI domains is available in Appendix B). Previous studies 
have identified similar dimensions as important predictors 
of extended working careers for aging workers; however, our 
scholarly work provides a comprehensive model of strategies 
that are necessary for older workers' OFTP levels.

Third, our findings also indicate that the necessity of specific 
HRM practices is not uniform across all cultural contexts. 
Ageism differs between cultures (Marcus and Fritzsche 2016; 
Marcus et  al.  2020). Hence, as expected, this study shows 
that certain HRM practices regarding older workers are typ-
ically more necessary in some cultures than in others, which 
is important for HRM both in national and multinational 
companies and consistent with a necessary-supply fit perspec-
tive to make the best possible use of HRM practices (Hauff 
et  al.  2021; Van Beurden et  al.  2022). Particularly, in Tight 
cultures characterized by strong norms with little tolerance 
for deviation, the degree of necessary LLWI-based HRM prac-
tices for an expanded OFTP is typically higher than in Loose 
cultures. In Tight cultures, all LLWI-based HRM practices 
are necessary to obtain high OFTP levels for older workers, 
and later life supportive leadership, adaptive work design, and 
knowledge management appear to have the strongest impacts, 
followed by later life supportive climate, health management, 
opportunities for continued employment, and health and re-
tirement coverage.

Compared to Tight cultures, in Loose cultures, the HRM strat-
egies with the strongest necessity effects are later life support-
ive climate and leadership, followed by adaptive work design, 
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individual development, knowledge management, continued 
employment, and health management. In contrast, health and 
retirement coverage has a marginal necessity effect. This cul-
tural nuance has clear practical relevance: organizations operat-
ing in Tight cultures need to invest more heavily in coordinated, 
multi-domain HR strategies to support older workers and coun-
teract stronger ageist norms successfully.

Fourth, organizations who are interested in enabling their 
older workers' OFTP and consequently prolonged work en-
gagement and sustainable careers could use the LLWI-SF to 
assess the status of their HRM practices and, depending on 
their cultural context, need to pay special attention to its 
adoption by not only investing more in the improvement of 
such practices but also a broader implementation across more 
LLWI domains. This reinforces earlier findings from the high-
performance HRM literature and signals to organizations that 
supporting older workers is not a marginal or optional initia-
tive. It rather requires intentional, sustained resource alloca-
tion. The LLWI-SF status quo assessment can function as a 
starting point to tailor the specific necessary HRM practices 
to extend OFTP among older workers.

Finally, these insights offer valuable guidance for policymakers 
aiming to foster more age-inclusive labor markets and design 
targeted interventions that support longer working lives. Policy 
incentives encouraging organizations to adopt evidence-based 
HRM practices, particularly in more culturally constrained 
contexts, could be a strategic lever to help address demographic 
shifts and sustainably extend working lives.

In sum, supporting older workers' long-term engagement in the 
labor force, and thereby their career sustainability, demands a 
strategic, culturally aware, and well-resourced HRM approach. 
Organizations that do so effectively stand to benefit from the re-
tention, experience, and contributions of an increasingly vital 
segment of the global workforce.

5.3   |   Limitations and Recommendations 
for Future Research

This study did not explain the causes of the observed phenom-
ena. Therefore, in the future, combining NCA with other tradi-
tional sufficiency methods of analysis (e.g., Structural Equation 
Modeling) may yield a holistic and comprehensive analysis that 
enables us to gain a more in-depth insight into sound HRM 
practices for older workers, adjusted to specific organizational, 
social, and cultural contexts. Furthermore, given that T-L is a 
continuous rather than a dichotomous variable, our two-cluster 
approach inevitably masks some within-cluster variation. Future 
studies should analyze necessity relationships using continuous 
cultural scores or within-country longitudinal data to capture 
dynamic cultural and organizational effects more precisely.

Besides, as we treated OFTP as one overall construct, future re-
search should explore whether there are differences in relation-
ship strengths comparing the two OFTP dimensions (i.e., focus 
on opportunities and perceived remaining time; Zacher and 
Frese 2009) and their antecedents (Henry and Desmette 2018; 
Rudolph et al. 2018). In addition, this study presents the OFTP 

as a dynamic construct, meaning that the OFTP can change 
over time, influenced by the signals individuals receive from 
their environment (Connelly et al. 2011). It shows that signals 
received from the environment through HRM practices for older 
workers (covered by LLWI domains) influence their perceptions 
of the occupational future. Further research should identify the 
mechanisms of this impact, in particular, the role of the social 
identity and self-esteem of older workers in the relationships 
between the nine LLWI domains of LLWI and OFTP, particu-
larly because OFTP (necessary condition outcome) can also be 
caused by the degree to which older workers identify with their 
group (Zacher et al. 2018) as well as their self-esteem. Moreover, 
it is also advisable to conduct longitudinal studies showing how 
OFTP changes over time under the impact of LLWI domains. 
Furthermore, comparing the results of NCA with the results 
of qualitative comparative analysis (QCA) (Thomann and 
Maggetti  2020) would enable us to explain more comprehen-
sively the effect of LLWI domains on OFTP, as the latter focuses 
on “deterministic sufficiency” (Dul 2024a, 2).

Additionally, our results suggest the presence of a resource spi-
ral process that relates age-inclusive HRM practices to personal 
resources such as prolonged OFTP. However, future research 
will need to shed more light on the actual gain spiral process 
we propose based on our findings and demonstrate whether the 
idea of necessity thresholds for resource building holds across 
other contexts as well.

Our findings have laid the foundation for establishing practical 
recommendations to enhance the ability of working organiza-
tions to promote HRM practices tailored to the needs of a spe-
cific age group and the cultural characteristics of a particular 
society. However, it would be useful to consider another typol-
ogy of national cultures and its inherent dimensions (e.g., the 
GLOBE project; House et al. 2004) and compare the results with 
the outcomes of our study. It would make it possible to disclose 
the necessary HRM practices for older workers in a variety of 
national cultures. In this context, it is also worth mentioning 
that further studies could explore the full matrix of Marcus and 
Fritzsche's (2016) model, which would require data from more 
countries to represent the four clusters properly and to avoid 
confounding culture and country.

It should also be noted that the results obtained at the national 
level are unrepresentative due to the sampling method applied. 
Consequently, conducting future research on a random sample 
is even more important because, despite the measures taken to 
increase the reliability of the results obtained (e.g., the permuta-
tion tests), our sample was not a probability sample, and its re-
sults cannot be generalized. Furthermore, it is worth noting that 
the LLWI and OFTP data were collected from the same sources, 
namely, workers, which raises the possibility of common-
method bias (Podsakoff et  al.  2012). In the future, the use of 
multiple sources of data (e.g., actual provision of LLWI practices 
rather than perceived provision) would increase the reliability 
of the results. Finally, future research could explore alternative 
cut-off values for d (e.g., 0.05 or 0.15) to test the robustness of 
necessity conclusions, as recommended by Dul et al. (2023).

In summary, the fundamental strength of this study lies in its 
unique perspective on the necessary HRM practices required to 
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extend the OFTP of mature workers, taking into account cul-
tural characteristics, thereby increasing the likelihood of the 
success of organizational enablers of sustainable careers.

6   |   Conclusion

An expanded OFTP is only expected when each LLWI domain 
meets or exceeds its necessity threshold; falling short on any 
domain markedly reduces the likelihood of expanded OFTP, 
and strengths elsewhere cannot compensate for that shortfall. 
Consequently, our study has important managerial implica-
tions, even more so when organizational HRM practices may 
differ in their effectiveness in extending OFTP across cultures. 
The necessity perspective demonstrated here can be imple-
mented in various research fields because many other phenom-
ena include necessary conditions whose absence can prevent 
a desired outcome. Our study adopts NCA, thereby ensuring 
theory-method fit, which is crucial to identify critical factors re-
quired for achieving specific outcomes that traditional methods 
might overlook (Aguinis et al. 2020), and shows the importance 
of necessity theorizing to understand the essential elements to 
develop high levels of OFTP. Against most HRM research's “cur-
rent paucity of policy implications” (Aguinis et  al.  2022, 872), 
our findings may stir policies in HRM topics such as later life 
supportive leadership, adaptive work design development, and 
diversity and inclusion.
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Endnotes

	1	For the sake of construct clarity, three original LLWI dimensions were 
renamed: organizational climate was renamed into later life support-
ive climate; leadership was renamed as later life supportive leadership, 
and work design was renamed into adaptive work design.

	2	Although the use of bold font was not included in the citations, we have 
used it in this section to stress the line of reasoning.

	3	Although the LLWI domains are moderately inter-correlated (r = 0.60–
0.75), NCA isolates their non-compensatory contribution: even cor-
related practices can form unique bottlenecks that restrict extended 

working lives when they fall below minimal thresholds. This means 
that multicollinearity does not invalidate the necessity findings but 
indicates that certain domains particularly later-life supportive lead-
ership and adaptive work design are simultaneously central and 
non-substitutable.
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Appendix A

TABLE A1    |    Necessary conditions analyses per country.

Conditions

OFTP

Norway Poland Japan US Italy the Netherlands Germany Portugal Belgium

1. Later life supportive 
climate

0.24*** 0.15† 0.23*** 0.21*** 0.22*** 0.24*** 0.41*** 0.17*** 0.08

2. Later life supportive 
leadership

0.37*** 0.25*** 0.24*** 0.24*** 0.12*** 0.20*** 0.33*** 0.05 0.10

3. Adaptive work design 0.26*** 0.11* 0.27*** 0.20*** 0.00 0.18*** 0.36*** 0.05 0.08

4. Health management 0.14 0.10*** 0.17*** 0.20*** 0.06*** 0.16*** 0.21*** 0.04 0.14***

5. Individual development 0.32*** 0.11*** 0.17*** 0.23*** 0.05* 0.17* 0.25*** 0.06† 0.10†

6. Knowledge management 0.29*** 0.15*** 0.12* 0.20*** 0.00 0.18*** 0.23*** 0.13*** 0.06

7. Transition to retirement 0.23*** 0.05 0.10† 0.12*** 0.00 0.17*** 0.13*** 0.03* 0.02

8. Continued employment 0.21* 0.16*** 0.15* 0.22*** 0.07*** 0.10† 0.20*** 0.01 0.03

9. Health and retirement 
coverage

0.16* 0.08* 0.13* 0.19*** 0.00 0.10*** 0.18*** 0.03* 0.00

Note: †p < 0.10 (marginally significant) *p < 0.05 **p < 0.01 ***p < 0.001. Outliers that changed—increased or decreased—the original effect size by 20% or more were 
removed. NCA effect size thresholds (Dul 2016): small: 0 < d < 0.10; medium: 0.10 ≤ d < 0.30; large: 0.30 ≤ d < 0.50; very large: d ≥ 0.50.
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FIGURE A1    |    Scatter plots and ceiling lines—ceiling envelopment with free disposal hull (CE-FDH).
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FIGURE A2    |    Scatter plots and ceiling lines—ceiling envelopment with free disposal hull (CE-FDH).
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FIGURE A3    |    Scatter plots and ceiling lines—ceiling envelopment with free disposal hull (CE-FDH).
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FIGURE A4    |    Scatter plots and ceiling lines—ceiling envelopment with free disposal hull (CE-FDH).
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FIGURE A5    |    Scatter plots and ceiling lines—ceiling envelopment with free disposal hull (CE-FDH).
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FIGURE A6    |    Scatter plots and ceiling lines—ceiling envelopment with free disposal hull (CE-FDH).
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FIGURE A7    |    Scatter plots and ceiling lines—ceiling envelopment with free disposal hull (CE-FDH).
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FIGURE A8    |    Scatter plots and ceiling lines—ceiling envelopment with free disposal hull (CE-FDH).
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FIGURE A9    |    Scatter plots and ceiling lines—ceiling envelopment with free disposal hull (CE-FDH).
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Appendix B

Later Life Workplace Index—Short Form (LLWI-SF): English 
(U.S) Items (Finsel et al. 2025)

Domain English (U.S.) items

Later life supportive climate

OC-1 In our organization, regardless of age, all employees 
have the same opportunities.

OC-2 In our organization, there is a positive attitude 
towards older employees.

OC-3 In our organization, “aging” is talked about openly.

Later life supportive leadership

LE-1 Managers of our organization show appreciation 
both for current work results as well as for the 

overall performance of their employees.

LE-2 Managers of our organization sincerely support 
their employees in their professional and personal 

development.

LE-3 Managers of our organization are interested in the 
well-being of their employees.

Adaptive work design

WD-1 Employees of our organization have enough 
flexibility in their working time organization to 

appropriately address their personal needs.

WD-2 Employees of our organization can choose their 
place of work to ensure a good balance between 
their work and private life (work-life balance).

WD-3 In our organization, managers change the tasks 
of their employees in the foreseeable future (e.g., 

within half a year) if the tasks no longer correspond 
to the employee's ability to perform and to 

withstand stress.

WD-4 In our organization, workplaces are designed 
according to ergonomic recommendations.

Health management

HM-1 Employees of our organization are encouraged to 
move as much as possible in the workplace (e.g., use 
the stairs, take a walk during lunch break, exercise 

during lunch break, use the bicycle to work).

HM-2 In our organization, employees receive therapeutic 
help in the workplace or in the immediate vicinity 

if required (e.g., physiotherapy in case of great 
physical stress and strain, stress management 

trainings).

HM-3 In our organization, employees are made aware of 
health-promoting behavior (e.g., through training, 

counseling, displays).

Individual development

ID-1 In our organization, individual development 
prospects and qualification requirements are 
identified with employees, regardless of age.

ID-2 In our organization, older employees are offered 
training to learn new competencies and develop 

their expertise.

Domain English (U.S.) items

ID-3 In our organization, employees move to a different 
job or position if it better suits their specific skills 

and abilities.

Knowledge management

KM-1 In our organization, there are processes/procedures 
to systematically pass on the knowledge and 

experience of older employees to their younger 
colleagues before they leave the organization.

KM-2 In our organization, there are regular opportunities 
for every employee to exchange experiences and 

knowledge (e.g., in regular meetings).

KM-3 In our organization, older and younger employees 
are encouraged to share their knowledge and 

experience.

Transition to retirement

TR-1 In our organization, managers discuss early with 
their employees (e.g., from the age of 55) as to how 

to make the transition to retirement.

TR-2 In our organization, the transition to retirement is 
flexibly shaped according to employee needs.

TR-3 Our organization offers counseling to employees 
who are about to retire so they can reflect upon 

their expectations and plans for retirement.

TR-4 Our organization maintains active contact with 
retired employees (e.g., by an alumni network).

Continued employment

CE-1 In our organization, employment opportunities 
for people in retirement age are clearly defined 

and structured (e.g., by integration into strategic 
workforce planning).

CE-2 In our organization, working conditions (time and 
type of activity) for employees in retirement age are 

flexibly adapted to their wishes.

CE-3 In our organization, older applicants are hired as 
well.

Health and retirement coverage

RC-1 Our organization offers employees comprehensive 
opportunities to save money for their retirement 

(e.g., retirement plans offered by employer).

RC-2 Our organization offers employees good personal 
advice on financial security in later life.

RC-3 Our organization offers employees private 
supplemental insurance as part of the total 

remuneration package (e.g., additions to health or 
long-term care insurance, occupational disability).

Note: For the sake of construct clarity, three original LLWI dimensions were 
renamed: organizational climate was renamed into later life supportive climate; 
leadership was renamed as later life supportive leadership, and work design was 
renamed into adaptive work design.
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