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Abstract
Today’s working population is expected to experience a longer and healthier life 
than previous generations did. This, combined with a currently shrinking workforce, 
means the participation of older adults in the labor market is expected to positively 
contribute to national economic and social development. Policymakers have there-
fore implemented a series of reforms to motivate and encourage both employers 
and employees to embrace the prospect of an aging workforce and to respond to the 
associated challenges of such a demographic change in the workplace. This paper 
aims to provide an overview of recent policy initiatives in this context and to iden-
tify the role of technology in major international initiatives in overcoming the key 
challenges faced by developed countries. We have conducted a scoping review to 
obtain large volumes of peer-reviewed and gray literature. Our findings suggest that 
the stakeholders (researchers, government agencies, employers, and communities) 
are not only aware of the current issues relating to the aging population but also 
understand the importance of policies in terms of retaining older people in the work-
force. In particular, our results indicate that technology, in both the public and pri-
vate sectors, can be leveraged as a tool to facilitate older adults’ participation in the 
workforce.
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Introduction

The ongoing growth in today’s aging population has been identified as one of the 
most significant social and economic issues of the twenty-first century to date and 
is likely to have financial and social implications for the sustainability of public 
welfare systems throughout the world. Despite the popular image of the wealthy 
baby boomer, many individuals face increasing financial hardship as they grow 
older (Hoffman & Jackson, 2013; Radović-Marković, 2013), often accompanied 
by anxiety about running out of money in their pension funds. Furthermore, as 
the baby boomers of this country have entered retirement, there has been a con-
current drop in taxable incomes, which in turn has negatively affected govern-
ment revenues. As the older population continues to grow, so too does the burden 
on the shrinking working population, which plays a significant role in providing 
the social and economic support that contributes to the well-being of the older 
population in their later years (Lindh, 2004; Navaneetham & Dharmalingam, 
2012; Schuring et  al., 2013). This dependency ratio is expected to significantly 
influence the welfare system from a multidimensional perspective (e.g., commu-
nity, family and institution) (Lindh, 2004; Navaneetham & Dharmalingam, 2012; 
Hoffman & Jackson, 2013; Radović-Marković, 2013; Schuring et al., 2013).

The well-being of an older person is determined by their social and economic 
status, and so encouraging older people to maintain a long working life is likely to 
be an effective way of improving their financial security (Carmichael & Ercolani, 
2015; Finch, 2014; Schuring et  al., 2013). Furthermore, thanks to advancements 
in both science and technology, 60 is no longer considered “old,” and there are 
more options to remain active in the workforce beyond this age (Ng & Feldmann, 
2008, 2012; Radović-Marković, 2013). Retaining older workers in the workforce is 
therefore essential not only in overall economic terms—that is, full employment—
but also in terms of equipping older adults financially for their later years. Aging 
workers are also an incredibly rich resource, given their valuable skill sets, experi-
ence, and commitment, and their ongoing involvement in the workforce is expected 
to increase overall national productivity (Carmichael & Ercolani, 2015). However, 
the reality of retaining senior workers in the workforce can be difficult because 
they are often challenged by health issues and out-of-date technological knowledge 
(Nagarajan et al., 2019).

Taking into consideration the impact and opportunity of an aging population on 
economic development, the ultimate plan of many government agencies is to retain 
older workers in the labor force. However, motivating older people to remain in 
the workforce for longer than they may have anticipated appears to be a complex 
task (Axelrad et al., 2013). Hence, implementing strategies such as creating an age-
friendly work environment, offering ongoing training, exploiting task automation, 
using ergonomics to improve working conditions, and offering a flexible work envi-
ronment, including promoting teleworking and frequent rest breaks, could motivate 
the older population to remain in the workforce (Nagarajan et al., 2019; Radović-
Marković, 2013).
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Considering the challenges of retaining aging workers in the workforce, this study 
aims to: i) analyze the policy initiatives regarding retention of the aging workforce, 
ii) discuss the potential impact of the policies in terms of social, economic, and sci-
entific factors, and iii) examine the role of technology and innovation in addressing 
the challenges faced by aging workers.

The rest of the paper is organized as follows: “The Demographic Transition” con-
tains a discussion of the current demographic crisis, the implications of an aging 
population, and the challenges of retaining older workers in the workforce. “Method-
ological Consideration” describes the methodology employed for this study, “Anal-
ysis of the Result” discusses in detail the policy initiatives, their potential impact 
on economic, social, and scientific factors, “Recent Developments in the Workforce  
for Older Workers” studies recent developments in the workforce for older workers, 
and “Opportunities for Applying Technology and Innovation to Meet the Needs of an  
Aging Workforce” identifies opportunities for applying technology and innovation 
to meet the needs of an aging workforce. In “Conclusion and Future Work” we pre-
sent our conclusions and discuss our plans for future work.

The Demographic Transition

Overview

The current demographic transition means the world has older people than ever 
before. This unprecedented and ongoing proportional increase in the aging popu-
lation across the globe is therefore receiving considerable attention from research-
ers and policymakers, who have identified a drop in fertility rates and consistent 
increases in life expectancy as the prime reasons for this rise in the aging population.

The Significance of the Demographic Transition

Globally, age profiles are undergoing a unique transformation due to rising life 
expectancies and falling fertility rates (Brooks, 2003). The resultant imbalance in 
the age structure means a large part of the working-age population in Canada will 
be aged 65 years (and over) between 2010 and 2030 (Beach, 2008). As a result, like 
most developed countries, Canada most probably faces a labor crisis (Fougère et al., 
2009; Sharpe, 2011).

The influence of aging on labor market participation is an economic concern, as 
the production levels of a country are intrinsically dependent on the involvement of 
workers in the workforce (Siliverstovs et al., 2011). The consistent increase in the 
aging population in comparison to the working-age population is likely to reduce the 
labor supply—leading not only to a rise in labor costs but also a fall in overall pro-
duction (Lisenkova et al., 2012). Therefore, the impact will be more profound for a 
country that is highly dependent on labor-intensive sectors (Lisenkova et al., 2012). 
For instance, Maestas et al. (2016) predicted that a 10% rise in the population aged 
60 and over will reduce the growth rate per capita of the USA by 5.5%. They further 
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explained that two-thirds of this reduction in economic growth would be due to a 
drop in the growth of labor productivity, and the other third would be the result of 
slower growth in the labor force. Hence, it is evident that the rising aging population 
is likely to affect the dynamics of the labor market and will eventually decrease the 
economic growth of a country.

The growing aging population is expected to influence governments’ budget plan-
ning. For instance, despite investing in financial capital for economic development, 
governments will have to concentrate more on allocating revenue to meet the various 
needs of the senior population (Lisenkova et al., 2012). Eiras and Niepelt (2012) and 
Lisenkova et al. (2012) note that the significant rise in the aging population would 
see increases in government spending on social security rather than on education 
and infrastructure investment. For instance, in Canada, the average annual per cap-
ita health care cost for those age 65 and above was $11,625—almost 4.4 times the 
cost per capita for people in the 15–64 age group (Jackson et al., 2017). A change 
of this nature in a government’s spending priorities can cause a nation to experi-
ence an interruption in its economic progress. For instance, with its growing older 
population and shrinking working population, Germany’s pay-as-you-go system is 
no longer considered an effective pension plan approach (Muller, 2018). In fact, to 
overcome the pension crisis, the German Health minister, Jens Spahn, has suggested 
that people without children should consider paying more toward care and pension 
insurance than those with children (Muller, 2018).

According to Dick (2012), the number of retirees in the German labor force has 
doubled in the past decade, with nearly 17 million retirees being forced to partici-
pate in the workforce due to inadequate pension funds. Thus, it is clear that, despite 
the government’s policy to increase the retirement age to overcome labor shortages, 
the financial constraints faced by the older population influence their decision to 
remain in the workforce.

However, researchers believe that without defining and addressing the challenges 
faced by older workers, any policy that increases the retirement age will be ineffec-
tive in overcoming the economic development consequences of an aging population 
(Nagarajan et al., 2019). Therefore, in the following subsection, we identify and dis-
cuss the challenges of retaining older workers in the workforce.

The Challenges of Retaining Older Workers in the Workforce

Retaining older workers in the workforce and simultaneously protecting their well-
being is seen as a major challenge. The senior population is, of course, as heteroge-
neous as the workplace, and so initiating policies such as raising the retirement age 
is likely to increase the level of challenges, as each sector has different work envi-
ronments and preferences (Axelrad et al., 2013).

According to Lazear (1979), the mandatory retirement age process is designed 
around “a date at which the contract is terminated and the worker is no longer enti-
tled to receive a wage greater than his VMP [value of marginal product]” (Lazear, 
1979, p. 1283). Thus, current reforms to retirement policy—in this example, 
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retaining aging workers in the workforce—mean a company is expected to pay a 
wage “greater than VMP.” The 2009 ASPA (Activating Senior Potential in Age-
ing Europe) survey, in the Netherlands, revealed that 75% of employers expect their 
labor costs to increase because of the growing aging workforce (Conen et al., 2011). 
Van Dalen et  al. (2010) discovered that both employers and employees of Dutch 
companies and organizations rate the productivity of older workers as substantially 
lower than that of younger workers. Hence, employers equate having aging workers 
in an organization with a rise in costs (e.g., more sick leave) and drop in productiv-
ity (e.g., because of a reluctance to learn new technologies) (Van Dalen et al., 2010; 
Conen et  al., 2011; Nagarajan et  al., 2019) and so would not favor hiring aging 
workers over other options. According to Conen et al. (2011), 33% of employers in 
Germany prefer to have their existing staff work longer hours rather than hire older 
workers.

For their part, aging workers have expressed a belief that their physical fitness, 
cognitive status, and knowledge of new technology are obstacles to their ongoing 
participation in the workforce (Nagarajan et al., 2019). This belief is reinforced by 
various external actors (Lisenkova et al., 2012), and many employers feel that older 
workers will raise production costs rather than contribute positively (Mahlberg et al, 
2013; Rocha, 2017; van Ours & Stoeldraijer, 2010). For instance, in Austria, the pro-
ductivity level of aging workers in the manufacturing, financial, transport, and com-
munication sectors was lower than that of their younger colleagues (Mahlberg et al., 
2013). However, despite the potential fall in the productivity stemming from the hir-
ing of aging workers, some employers are still willing to hire older adults, albeit for 
less money than the older adults may have expected (van Ours & Stoeldraijer, 2010). 
In the Netherlands, for example, the majority of the older population is struggling to 
get back into the job market because they consider the wages they are being offered to 
be too low (van Ours & Stoeldraijer, 2010). The employers have a different perspec-
tive: given the older workers’ health status and potential obsolescence of their knowl-
edge and skills, they believe that the wages being demanded by older candidates do 
not reflect their capability (van Ours & Stoeldraijer, 2010). Long spells of unem-
ployment among older workers have a twofold effect: they are likely to weaken the 
morale of older workers, conscious of their potential skills deficit, seeking employ-
ment (Klehe et al., 2012) and organizations may find it difficult to find older adults 
whose skills are both in demand and up to date (Klehe et al., 2012). Hence, the most 
challenging tasks for the policymakers will be to understand the obstacles faced by 
employers in re-hiring retirees, identifying adequate and suitable training plans for 
the older generation to overcome skill obsolescence, and finding the right candidates 
for the job.

Low birth rates have resulted in fewer young employees, and will continue to do 
so for the next few decades. Many organizations have therefore been forced to hire 
or retain older employees, a trend that will continue (Dychtwald et al., 2004). How-
ever, researchers note that the increase in the older working population will mean an 
increase in the variation in age between co-workers (Boehm et al., 2011). The result-
ant wider generation gap in the workforce is expected to result in increased tensions 
and disputes between older and younger workers, which will affect overall produc-
tivity (Nagarajan et al., 2019). For instance, a recent representative survey carried 
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out in the UK revealed that 2,235 people aged 50 years and over had experienced 
age discrimination in their workplace (Department of Work & Pensions, 2015).

Most organizations are facing challenges in adhering to government policy and 
employing workers older than the previously mandated retirement age, and one of 
the recurring problems is how to integrate a wide range of age groups in an organiza-
tion (Boehm et al., 2011). If employers are to retain older workers in order to over-
come labor shortages, they need to understand how different generations operate in 
organizations. Thus, a major challenge for any organization planning to employ older 
workers will be how to design and promote an age-friendly work environment for 
senior workers while considering the needs of younger workers as well (Nagarajan 
et al., 2019). Employers who are willing to hire older workers often also encounter 
challenges from human resources staff in terms of how to educate younger supervi-
sors/managers about the importance of supporting older workers by providing equal 
opportunities to older workers as a way to counteract the generation gap in the work-
force (Armstrong-Stassen & Schlosser, 2011).

Skill obsolescence is often identified as the main reason for the decline in perfor-
mance of older workers, and the majority of older workers receive less encourage-
ment from their generally younger supervisors to participate in training to improve 
their skills (Ravichandran et al., 2015). Consequently, most aging workers’ difficulty 
in adopting new technical skills can be traced to having had fewer opportunities to 
access training. This gives rise to the challenge of educating younger supervisors 
about what comprises an “age-friendly work environment” and the significance of 
giving older workers access to skills training.

It appears that, even though policymakers, employers, and young workers 
acknowledge the potential of older workers to contribute to economic development 
and encourage their participation in the labor market, the older workers’ willingness 
to adapt to changes in the workforce is often questioned. According to Liang and 
Luo (2017), most of the older adults in their study faced difficulties in adapting to 
changes and consistently stuck to their past practices and values, which were often 
considered out of date.

Methodological Consideration

An aging population is likely to influence every aspect of life in a country, includ-
ing demands on the healthcare system, governmental financial planning, education, 
economic progress, labor market stability, socio-cultural conditions, and family life. 
For this particular research study, our focus is on the labor market aspect, and spe-
cifically the role of institutions in assisting the older population in the workforce and 
the potential role of technology in assisting older workers.

There are systematic narrative review methods (e.g., scoping review, bibliomet-
rics, environmental scanning, and traditional literature review) available to capture 
and extract key information from published works—however, each of these review 
methods is conducted for a different purpose. For instance, bibliometrics is used 
to analyze and quantify peer-reviewed articles statistically, whereas a traditional 
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literature review is used to review published articles from accredited scholars and 
researchers (Nagarajan et al., 2019). Since bibliometrics and a traditional literature 
analysis both exclude gray literature1 and gray literature is essential for our study 
as it includes policy documents and organizational reports, neither of these two 
approaches was considered appropriate for our study. A scoping review appeared 
to be a more appropriate method for our purposes, as this method both reviews pub-
lished articles from accredited scholars and researchers and includes gray literature. 
Scoping reviews conducted to analyze the policy initiatives aimed at addressing the 
aging workforce issues, discuss the potential impact of the policies on the develop-
ment of social, economic, and scientific, and finally, examine the role of technol-
ogy in addressing aging workers’ challenges. To further explore the challenges of an 
aging workforce and the related policy implementation, we conducted the scoping 
review to obtain large volumes of peer-reviewed and gray literature to: i) identify the 
factors that influence the older population’s decision to remain in the workforce, ii) 
policy initiatives, and iii) discuss the potential role of technology in supporting an 
older workforce.

To retrieve peer-reviewed articles, we used the Elsevier SciVerse Scopus database. 
There are three main databases available for extracting peer-reviewed articles—ISI 
Web of Science (WOS), Google Scholar (GS), and Scopus (Nagarajan et al., 2015)—
but the consistency, availability of information, and frequent updates of search results 
(Adriaanse & Rensleigh, 2013; Falagas et al., 2008; Norris & Oppenheim, 2007) of 
Scopus made it our preferred option. To search the database, we used the following 
keywords in the “keywords”, “article title”, and “abstract” fields: “older workers”, 
“older workers AND technology”, “older workers AND productivity”, or “ageing 
population AND employment”. We focused our search on the period 2008–2018, and 
limited it to articles written in English, in the domains of the social sciences and the 
humanities. We decided to use the term “older workers” as a keyword because it is 
the most frequently used term to describe older employees (Nagarajan et al., 2019). 
All the articles were assessed by a review of their titles, abstract, and main content. 
This yielded 113 articles that we could use for our study (see Appendix: A1); 224 
articles were excluded since their focus was not related to our study (e.g., migration, 
female labour participation).

Gray literature is vital because it includes policy documents and organizational 
reports (Nagarajan et al., 2019), both of which are important for a study related to 
the aging workforce. Our gray literature search focused on obtaining information 
on policy initiatives by both governments and non-governmental organizations. We 
used the keywords “policy guide for older workers”, “older workers and challenges”, 
and “technology and older workers” as the search criteria in the Google search data-
base. Our search result yielded 60 data sets (see Appendix: A2) on policy initiatives 
by several developed countries, and from international organizations.

1  Gray literature comprises research works published outside the traditional academic publishing chan-
nels.
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In addition to peer-reviewed journals and gray literature, we expanded our analy-
sis by using data collected from several Canadian research teams with expertise in 
the field of aging-related policy: the STAR Institute (Science and Technology for 
Aging Research),2 New Brunswick AGE-WELL NCE (Aging Gracefully across 
Environments using Technology to Support Wellness, Engagement and Long Life 
NCE Inc.),3 and The Advancing Policies and Practices in Technology and Aging 
(APPTA).4

Analysis of the Result

General Considerations

As discussed above, our research focused primarily on conducting a review of the 
policy initiatives aimed at sustaining older workers in the labor market and iden-
tifying the potential role of technology in implementing such policies. For this 
study, we reviewed academic journals and policy documents, as the main aim of our 
research is to examine the effectiveness of the policy initiatives, conduct case stud-
ies by examining the extent of the policy implementation in real-life scenarios, and 
identify the potential role of technology to help older workers perform well.

Taking into consideration the role of individuals and external factors, we intend 
to analyze the importance of policy implementation in sustaining older workers in 
the workforce. Based on the review of the 115 peer-reviewed articles we collected, 
we have identified possible factors (both individual and organizational) that are 
expected to influence the decision of an older population to remain in/re-enter the 
workforce (see Fig. 1).

In general, the review of the literature has identified that the choice of an older 
population to remain in the workforce depends on their motivation level and organi-
zational support (See Fig. 1). From the reviewed literature we have further noted that 
the following factors play a vital role in motivating the older population to remain 
in the workforce: i) physical function, ii) psychosocial status, iii) organizational per-
ceptions, and iv) financial commitments. For instance, the deteriorating health status 
of an older population is likely to dissuade them from participating in the labor mar-
ket (Hertel & Zacher, 2018). Additionally, co-workers’ and employers’ perceptions 
of the older workers’ performance often influence older workers’ decisions about 
whether to remain in the workforce (Rego et al., 2017), and financial commitments, 
including a necessity to support themselves and their dependent family members, 
also exert an influence on any decision to remain in the workforce.

2  STAR Institute focuses on supporting the development and implementation of technologies to address 
challenges (social, economic, commercial, and policy) experienced by the older adults.
3  AGE-WELL NCE is Canada’s technology and aging network. It is dedicated to the creation of tech-
nologies and services that benefit older adults and caregivers.
4  APPTA is a joint initiative of AGE-WELL and the New Brunswick Health Research Foundation 
(NBHRF). This hub supports governments and policymakers in adopting best practices, services, and 
programs for Canada’s aging population.
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Much extant literature has discussed that the motivation level of older workers is 
often weakened by less supportive institutions (Axelrad et  al., 2013; Ravichandran 
et al., 2015; Rego et al., 2017). Thus, beyond an individual’s decision making around 
remaining in the workforce, external factors such as a government’s policy imple-
mentation, organizations’ policies, working partners’ collaboration, family members’ 
support, and community encouragement all play an important role in the decision-
making process. In terms of organizational support, factors such as remuneration 
packages, health care, human capital development, and work environment all play an 
important role. As skill obsolescence is one of the main influences on the continued 
participation of older workers, ongoing training and education are often seen as a way 
to engage the older population with technology (Armstrong-Stassen & Schlosser, 
2011; Ravichandran et al., 2015). Figure 1 further explains that technology makes a 
higher contribution in assisting an organization in supporting older workers to remain 
in the workforce. Since technology is a key part of the work life of an individual 
(health care support, human capital development support, and work environment sup-
port), it is also necessary to introduce elements of innovation and technology diffu-
sion policy to support an older workforce. Hence, the following section discusses in 
detail policy initiatives and the potential contribution of technology in retaining older 
workers in the workforce.

Policies That Promote the Participation of Older Workers

Most countries with an aging population, along with the OECD, World Bank, World 
Health Organization, and United Nations, focus on planning and implementing poli-
cies to prolong people’s working life. Since the current number of people aged 65 
and over in the labor market is unprecedented, extending the working life of this age 
group is viewed as the most pressing challenge for policymakers around the world.
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Fig. 1   Factors influence the decision of the older population to remain in the workforce (The grey shades 
refer to the potential integration of technology in the ageing workforce).  Source: Authors own design 
based on the review of 115 articles via the Scopus database (Data was accessed on January 6, 2018)
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According to Laun et  al. (2019), policy reform measures implemented in Nor-
way, such as i) increasing the minimum retirement age, ii) increasing income taxes, 
iii) reducing retirement benefits, and iv) reducing retirement and disability benefits, 
have counteracted a labor shortage and contributed to national fiscal sustainability. 
They also resulted in a reduction in disability benefits claims by aging workers. In 
order to abide by the reform policies, employers frequently implemented flexible 
working hours and provided lifelong training to retain older workers, despite the 
increased costs of doing so. To take another example, in Denmark, 92% of employ-
ers support retirement reforms and allow part-time retirement or bridge employment 
(Conen et al., 2011).

The following subsection analyzes the policies upon which various initiatives are 
based and the extent to which both government and organizations implemented the 
retirement reforms.

Policy Initiatives

Developed countries are actively involved in drafting policy plans to ensure the 
ongoing participation of older workers in the labor force (Nagarajan et  al., 2019; 
Gerontological Society of America (GSA), 2018; Eurofound, 2017; OECD, 2015). 
Following publication of the Live Longer, Work Longer report (OECD, 2006), the 
OECD’s Employment, Labour and Social Affairs Committee set out a policy guide-
line in December 2015 to encourage employment at an older age (OECD, 2015). 
Other international organizations, such as the Gerontological Society of America 
(GSA), European Foundation (Eurofound), and Joseph Rowntree Foundation (JRF), 
have also recommended a set of policies on sustaining on aging workers. Table 2 
summarizes the policy recommendations and the proposed strategies for their 
implementation.

The government agencies aim to create additional supports to help to retain and 
re-hire older workers in the workforce (Gerontological Society of America (GSA), 
2018; Eurofound, 2017). For example, the USA, Germany, Denmark, France, and 
Canada have focused on helping the unemployed older population via prolonged 
job searches (Gerontological Society of America (GSA), 2018; Eurofound, 2017; 
OECD, 2015). Moreover, initiatives to promote self-employment are often offered 
as an alternative option for the older population to contribute to the socio-economic 
development of a country (Marchant, 2013) (Table 1).

In addition to encouraging older adults to participate in the workforce, govern-
ments and employers should consider promoting flexible workplace practices to 
encourage older workers with physical challenges to stay in the workforce (OECD, 
2015; Eurofound, 2017; Gerontological Society of America (GSA), 2018). Organiza-
tions that adopt age-friendly employment practices are likely to attract an older popu-
lation and find themselves able to choose from a wider pool of talent (Martin et al., 
2014). Creating proper incentive plans for workers to continue working at an older 
age is an essential strategy for sustaining older workers in the workforce, and com-
municating the value and benefits of this could encourage older workers to stay in 
the workforce even after retirement age. The 19th wave of the Retirement Confidence 
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Survey (RCS) conducted in 2009 to examine the views and attitudes of working-age 
people and retirees in the USA reveals that 72% of the workers interviewed have 
expressed an interest in working after they retire (Helman et al., 2009). Thus, poli-
cies such as expanding the employee benefits program for workers over the age of 65 
and providing generous health benefits and special leave, for example, would further 
encourage older workers to remain in the workforce.

Health and workplace safety will be a primary concern of employers hiring or 
retaining older workers, since older workers are more prone to workplace injuries 
compared to their younger counterparts (Nilsson, 2016; Wegman & McGee, 2004). 
Thus, strategies such as i) identifying health assessment tools that could potentially 
assist in monitoring the well-being of senior workers, ii) offering frequent health 
screenings to monitor the health of workers and encourage healthy work habits, and 
iii) promoting active living, healthy eating, stress management, and work-life bal-
ance initiatives are expected to play a role in maintaining the health and safety of 
older workers. Moreover, an ergonomic approach to avoid workplace injuries and 
illness has been found to be an effective way to encourage older adults’ participation 
in the workforce (Case et al., 2015; Fritzsche et al., 2014) (Table 2).

Taking into consideration the physical health of older workers and the challenges 
they face in their current work, policy initiatives such as flexible work options that 
focus on remote working, part-time employment, phased retirement, and bridge jobs 
could allow older workers to continue working past retirement age and ultimately 
provide financially stability in their later life (OECD, 2015). For instance, a num-
ber of British companies are practicing a flexible retirement policy by providing 
employees with an option to switch to a part-time position or to retire and return 
as a contract worker (Employers Forum on Age & IFF Research, 2006). Moreover, 
with ongoing advances in technology, the idea of a flexible work environment is 
increasingly achievable. For example, Patrickson (2002) noted that in Australia there 
are more employment opportunities for older workers in teleworking. However, 

Table 1   Recommendation of the OECD on Aging and Employment Policies

Policy Recommendations Strategies for Implementation

Incentives to continue working i. Pension plan that encourages and rewards later retirement
ii. Allowing a combination of pension and work income
iii. Restrict early retirement for workers in good health
iv. Monitor the use of welfare benefits

Encourage employers to retain and rehire 
older workers

i. Address age discrimination in the workplace

ii. Implement employment protection for older workers
iii. New ways that further restrict mandatory retirement
iv. Employers to identify mechanisms that help the older 

workers
v. Employers should learn strategies to nurture an age-

diverse workforce
Employment opportunities for older adults i. Encourage skill development

ii. Employment assistance for older adults to find a job
iii. Improve working condition
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determining the potential role of technology in helping senior workers in the work-
force (e.g., workstation design and artificial intelligence) will be challenging in a 
multi-generational workplace. Haeger and Lingham (2014) stressed that, in the com-
ing years, it is expected that there will be five generations “co-existing” in the work-
place, and the differences in technological knowledge between each generation of 
workers is likely to create conflict between them. It is therefore necessary to identify 
and propose possible strategies for utilizing technology without creating age dis-
crimination in the workplace.

Another policy initiative is to strengthen the employability of older workers 
through human capital development (Nagarajan et al., 2019; OECD, 2015), as train-
ing programs often provide the opportunity for older workers to shift into a career 
that accommodates their physical and mental health conditions. Employers could 
outline prospective training and development programs that could address poten-
tial skills gaps related to technology within workforces and subsequently motivate 
senior workers to remain active. Policymakers could also concentrate on promoting 
training and development programs for the older population to better prepare them 
for a job placement in which they will perform well. The educational attainment of 
a worker is associated with a positive effect on their well-being—for instance, Venti 
and Wise (2014) have noted that men with a college degree stay longer in the work-
force and less likely to claim social security benefits than men without a college 
degree.

Assessing the Potential Outcome of the Policy Initiatives

The policy initiatives that encourage the older population to remain in the work-
force have been made mainly in response to the looming challenges of an aging 
population. Hence the implementation of policies such as raising the retirement age, 
encouraging older workers to remain in the workforce, and creating senior citizen 
education programs to improve human capital development with a view to benefit-
ting the country via social, economic, and scientific development. The following 
subsection discusses the potential impact of the policy initiatives on the social, eco-
nomic, and scientific development of a country.

The Potential Social Outcome

Encouraging the older population to participate in the workforce by overcoming age 
discrimination is expected to counteract the problem of loneliness, as much of the 
retired population faces social isolation (Shiovitz-Ezra et  al., 2018). Furthermore, 
engaging in an intergenerational work environment is likely to be an effective way 
to break down barriers between different age groups, and engaging the older popula-
tion in the workforce can mitigate depression in old age as a result of living alone 
(Bilinska et al., 2016).

Being in a working environment also boosts self-esteem and confidence among the 
senior population, and subsequently encourages them to live their later life indepen-
dently, partly because they will experience less anxiety about their financial status. 
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According to Aisa et al. (2015), the continuous participation of older workers in the 
workforce is expected to decrease the dependency ratio. Moreover, training and learn-
ing opportunities provided at a workplace can help a person to develop a professional 
identity and take charge of their life, with the freedom to plan, choose, and decide on 
their needs, wants, and preferences (Ravichandran et al., 2015). Older workers’ active 
participation in the workforce promotes self-care and self-management of their health 
conditions. Hence, their involvement in the workforce helps to maintain their physi-
cal and mental health.

Older workers play an essential role in the workforce and bring a wealth of 
experience to their communities and their networks. Raising the retirement age is 
therefore likely to reduce the dependency of seniors on their family members and 
communities. Staying in the workforce also puts them in a position to support their 
dependent children and older parents with care needs in addition to letting them pre-
pare for their own later life. Retaining senior workers in the workforce would allow 
employers to preserve their skills and facilitate a smooth knowledge transfer process 
between one generation of workers and the next. A smooth knowledge transition 
opens up the possibility that the involvement of the older population in the work-
force will provide an opportunity for millennials to grow up with faith in a better 
tomorrow.

The Potential Economic Impact

Economists often see the policy initiatives to encourage older workers in the labor 
market as a key approach to overcoming labor shortages and solving governmental 
budget deficits. For instance, retaining aging workers is likely to increase the over-
all productivity of a country, and the seniors’ subsequent contribution to the gross 
domestic product will also increase.

Sustaining aging workers in the workplace is expected to reduce demand for 
spending on seniors-related programs such as health care spending and pension 
(Carmichael & Ercolani, 2015; Finch, 2014). The ongoing participation of aging 
workers is expected to increase the growth rate of per capita income, which will 
consequently contribute to increasing revenue at a national level.

Aging workers are likely to experience increased security not only because of 
their income stream, but also because being in a working environment often edu-
cates them about managing their funds effectively (Alexandria, 2014). Their ongoing 
earning capacity allows them to fulfill their present needs as a consumer while also 
saving funds to prepare for their later life. From an employer’s perspective, experi-
enced aging workers will require less supervision, which will help to reduce produc-
tion costs. Hence, hiring and retaining experienced aging workers in the workforce 
can result in a higher quality of work for a reduced cost (Alexandria, 2014).

The Potential Science Impacts

The current unprecedented increase in life expectancy requires innovative 
approaches to improve and enrich the lives of the senior population. As such, the 
primary task of researchers will be to identify ways for an individual to enjoy their 
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extended senior years (Haeger & Lingham, 2014). Implementing policies to encour-
age the older population to stay in the workforce for longer provides an opportunity 
for researchers to explore more broadly and in more depth the challenges of an aging 
workforce and the use of science and technology as tools to develop innovative ways 
to help older workers perform well. Research institutions all over the world (e.g., 
AGE-WELL and STAR institute from Canada, JRF from the UK, GSA from the 
USA, and GLO from Germany) are actively involved in research related to aging 
and disseminate their findings about seniors’ participation in the workforce.

The policy initiatives to retain older adults in the workforce allow research insti-
tutions to i) discover the challenges of implementing an age-friendly work environ-
ment, ii) identify mechanisms that contribute to an age-friendly work environment, 
iii) focus on developing an age-friendly assessment tool to examine the performance 
of aging workers, iv) investigate the efficiency of training on the performance of 
senior workers, v) reform the training methodology according to aging workers’ 
needs, and vi) prepare aging workers to work with artificial intelligence.

Furthermore, in the context of older workers’ health, the research institutions 
are particularly interested in identifying the potential use of technology in assisting 
older workers to perform well in the labor market. For instance, they are focusing 
on identifying technological tools, designing simplified technology, and developing 
a technological tool that is practical in a multi-generational workplace. Considering 
the important role of technology in helping older workers, the following section dis-
cusses recent developments in the workforce for older workers.

Recent Developments in the Workforce for Older Workers

An increase in life expectancy and decline in the fertility rate have increased the 
proportion of older workers in the workforce. Older workers are often valued for 
their in-depth knowledge and experience in their particular fields, and they can con-
tinue to participate in the workforce by using technology and improving their edu-
cation levels via training and skills development. A growing aging population has 
implications for socio-economic development, and many developed countries and 
various organizations have responded by developing policies to retain older work-
ers to address labor shortages and acknowledging the role of technology in realizing 
these policies. Researchers, government agencies, employers, and communities are 
all aware of the twinned issue of labor shortages and the need to retain older workers 
in the workforce.

To start the discussion on opportunities for developing new technology-based 
products and services for the aging workforce, it is useful to start analyzing the cur-
rent achievement of companies and organizations in integrating technology in the 
workforce to meet the needs of an aging workforce. Table  2 summarizes the role 
of the stakeholders and their initiatives in incorporating technology as a tool to 
improve the productivity of older workers in the labor market. The changes made 
in the workforce for older workers demonstrate that the majority of the stakeholders 
significantly depend on technology when it comes to assisting older workers.
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Figure 1, the summary of the case study (see Table 2) evidence that the majority 
of organizations are highly relying on technology in their efforts to motivate and 
improve the productivity of the older workforce. Additionally, Table 2 demonstrates 
that at the present time, companies and organizations are focusing on utilizing tech-
nology for human capital development and promoting an age-friendly work environ-
ment (e.g., teleworking, automation and ergonomic tools). For example, BMW is 
specifically focused on equipping older workers with technological tools and Aus-
tralia’s Human Rights Commission is focused on using technology for education and 
training. Table 2 also demonstrates that technology plays a vital role in the success-
ful implementation of policy plans and in sustaining older workers’ participation in 
the workforce.

Opportunities for Applying Technology and Innovation to Meet 
the Needs of an Aging Workforce

As life expectancies have risen in the past two decades, so too has the proportion 
of older workers in the labor force. For example, in the USA, nearly four out of ten 
baby boomers have remained actively engaged in the workforce beyond retirement 
age (Quinn, 2016). However, to actively engage in today’s work environment, older 
workers are expected to interact with a variety of technologies (Czaja & Sharit, 
2016), and the technological evolution of the workplace is expected to open up 
opportunities for older workers to perform well there. Technology plays a significant 
role in supporting government initiatives to sustain older workers in the workforce 
(Haeger & Lingham, 2014). On-the-job training and knowledge of technological 
skills obtained by the older adults are expected to lessen the issue of productivity 
that is associated with age-related challenges (Sarti & Torre, 2018; Schloegel et al., 
2016; Zimmer et al., 2015).

The potential of technology to help create an age-friendly work environment 
is undeniable (Haeger & Lingham, 2014). For instance, it could play a key role in 
designing a workplace that takes into consideration the needs of both older and 
younger workers (Nagarajan et al., 2019). However, the scope of the role of technol-
ogy and innovation in designing a workspace that accommodates the needs and pref-
erences of older workers varies by sector. Older workers in the service sector with a 
musculoskeletal disorder (MSD), for example, often value an ergonomic office chair 
and adjustable desk, as these may minimize their physical discomfort. A side ben-
efit of designing a workspace specifically for an aging worker is that it may reduce 
workers’ compensation claims related to musculoskeletal disorders. For older work-
ers in the manufacturing sectors, technology plays a vital role in preventing falls 
and injuries in the workplace. For example, installing movable instruction screens 
with larger lettering, better ergonomic back supports for mobile tool-trolleys, well-
designed tilt tables, and shelving installed at safe heights (neither too high nor too 
low) are all expected to reduce physical demands and protect senior workers from 
falls and injuries.
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For an older adult, prolonged employment participation depends on their par-
ticular circumstances (e.g., their financial status, health condition, or family situa-
tion). An option such as blended work (e.g. flexible working schedules) is likely to 
help the older population remain in the workforce (Damman, 2016), and technology 
training and remote working settings would allow older adults with mobility issues 
in particular to stay in the workforce.

Exploiting the potential of artificial intelligence and automating tasks that consist 
of multiple steps may also help aging workers perform their job well. Older workers 
tend to have shorter reach distances and less flexibility, and harnessing the poten-
tial of artificial intelligence to assist them in accomplishing tasks that are physically 
demanding or dangerous, and rendered more so because of older workers’ physi-
cal limitations, could contribute to creating a safe working environment (Camillo, 
2012). Another option is to promote teleworking so that organizations continue 
to benefit from the skills and knowledge of older employees. Working from home 
and communicating with the workplace electronically would circumvent any issues 
around transportation and mobility experienced by older workers.

Designing and making available portable and wearable electronic devices and 
apps that monitor older adults’ physical activities and health in the workplace would 
be an effective strategy to protect the health and safety of older workers in the work-
force. For instance, a wearable sensor that detects when aging workers perform 
their task in a way that is likely to cause injury would alert a worker to the potential 
hazard and give them time to adjust their physical approach to their task. A system 
that diagnoses mild cognitive impairment at work and devices that slow cognitive 
decline in older workers would also improve performance.

The most common challenges faced by older adults in the workforce who were 
required to use technology were that they felt uncomfortable doing so and often 
found it difficult to learn how to use it (Haeger & Lingham, 2014). Many employ-
ers use the perception of older adults as reluctant adopters of technology, ostensibly 
reinforced by their own assessments of themselves, as a reason for not hiring older 
workers (Haeger & Lingham, 2014). However, with a growing aging workforce, 
older adults appear to be the fastest-growing age group in terms of welcoming tech-
nology into their daily life (Quinn, 2016). In fact, according to Quinn (2016), a total 
of 49 million older adults in the USA are estimated to use an average of 24 different 
apps in a given month. Hence, initiatives to promote online training programs to 
increase the employability of older workers in technology-based sectors seem like a 
very realistic option.

Conclusion and Future Work

Labor shortages are a global phenomenon as the post-war "baby boomer" generation 
retires. As a result, many industrialists are struggling to improve the productivity 
level of their companies. However, at the present time, age 65 is often referred to 
as the new 55, and the older population is seen as potentially active contributors 
to economic well-being. Knowing that people who live longer often stay healthier, 
the aging population is no longer viewed as a burden on society. Moreover, with 
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technological developments, including automation and artificial intelligence, a 
worker’s job performance is no longer immediately related to their age. Our analysis 
confirmed that companies and organizations are relying heavily on technology to 
re-hire and retain the older workers in accordance with government policy on the 
retirement age. In fact, for some employers, technology is considered as a tool to 
counteract age discrimination in the workplace.

In order to retain older workers, technology components were very much imple-
mented to improve overall productivity and act as a motivating factor for the older 
population to remain in the workforce. However, in the long term, technology and 
the preference of employers for automation and artificial intelligence are likely to 
take jobs away from the older population (Nagarajan et  al., 2019). Hence, in the 
future, it will be essential to revisit the policy initiatives and propose strategies to 
govern the influence of automation and artificial intelligence in this respect.

Even though our study provides an in-depth analysis of policies related to older 
workers and the role of technology in realizing policy initiatives, we feel it has limi-
tations and offers opportunities for future investigation. The speed at which the aging 
population is growing in developing and less developed countries is a robust indica-
tor that an aging population is no longer an issue for primarily developed countries. 
(Nagarajan et al., 2017). The current demographic transition is likely to manifest as 
a global trend in the twenty-first century. In that context, the main limitation of this 
study is that, for the analysis, we did not take into account policy implementations 
in middle- and low-income countries. Furthermore, while obtaining international 
policy initiatives, we limited our search base to sources written in English.

As COVID-19 continued to rise, remote working was increasingly seen as the 
only option for many people who wished to remain in the workforce. Given sen-
iors’ particular vulnerability to this virus, aging workers may be reluctant to return 
to their workplaces and prefer to work remotely for the foreseeable future. Hence, 
for future work, we are planning to analyze the extent to which governments and 
organizations will accommodate older workers’ preference to work remotely and to 
perform well in doing so.
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	44.	 Radović-Marković M (2013) An aging Workforce: employment opportunities and 
obstacles, CADMUS, 1: 142–155. Retrieved from https://​www.​cadmu​sjour​nal.​
org/​files/​pdfre​prints/​vol1i​ssue6/​repri​nt-​cj-​v1-​i6-​an-​aging-​workf​orce-​mrado​vick.​
pdf accessed on January 1, 2019.

	45.	 Human Resources and Skills Development Canada (2012) Age- friendly work-
places: Promoting Older Worker Participation. Retrieved from https://​www.​canada. 
​ca/​conte​nt/​dam/​esdc-​edsc/​docum​ents/​corpo​rate/​senio​rs/​forum/​promo​ting.​pdf 
accessed on January 1, 2019.

	46.	 Wuestner C (2012) BMW finds new ways to improve productivity with aging 
workforce, Automotive News. Retrieved from https://​www.​auton​ews.​com/​artic​le/​

https://www.shrm.org/hr-today/trends-and-forecasting/research-and-surveys/Documents/Preparing%20for%20an%20Aging%20Workforce%20-%20Strategies,%20Templates%20and%20Tools%20for%20HR%20Professionals.pdf
https://www.shrm.org/hr-today/trends-and-forecasting/research-and-surveys/Documents/Preparing%20for%20an%20Aging%20Workforce%20-%20Strategies,%20Templates%20and%20Tools%20for%20HR%20Professionals.pdf
https://www.shrm.org/hr-today/trends-and-forecasting/research-and-surveys/Documents/Preparing%20for%20an%20Aging%20Workforce%20-%20Strategies,%20Templates%20and%20Tools%20for%20HR%20Professionals.pdf
https://www.shrm.org/hr-today/trends-and-forecasting/research-and-surveys/Documents/Preparing%20for%20an%20Aging%20Workforce%20-%20Strategies,%20Templates%20and%20Tools%20for%20HR%20Professionals.pdf
https://www.canada.ca/en/employment-social-development/programs/essential-skills/tools.html
https://www.canada.ca/en/employment-social-development/programs/essential-skills/tools.html
https://doi.org/10.1787/9789264235335-en
https://doi.org/10.1787/9789264227279-en
https://doi.org/10.1787/9789264227279-en
http://www.oecd.org/els/emp/Ageing-Recommendation.pdf
https://www.shrm.org/ResourcesAndTools/hr-topics/behavioral-competencies/global-and-cultural-effectiveness/Documents/7-14%20Roundtable%20Summary.pdf
https://www.shrm.org/ResourcesAndTools/hr-topics/behavioral-competencies/global-and-cultural-effectiveness/Documents/7-14%20Roundtable%20Summary.pdf
https://www.shrm.org/ResourcesAndTools/hr-topics/behavioral-competencies/global-and-cultural-effectiveness/Documents/7-14%20Roundtable%20Summary.pdf
https://doi.org/10.1787/9789264208155-en
https://doi.org/10.1787/9789264207523-en
http://www.carp.ca/wp-content/uploads/2013/12/Older-Worker-Paper-Dec-2013.pdf
http://www.carp.ca/wp-content/uploads/2013/12/Older-Worker-Paper-Dec-2013.pdf
https://doi.org/10.1787/9789264201484-en
https://www.cadmusjournal.org/files/pdfreprints/vol1issue6/reprint-cj-v1-i6-an-aging-workforce-mradovick.pdf
https://www.cadmusjournal.org/files/pdfreprints/vol1issue6/reprint-cj-v1-i6-an-aging-workforce-mradovick.pdf
https://www.cadmusjournal.org/files/pdfreprints/vol1issue6/reprint-cj-v1-i6-an-aging-workforce-mradovick.pdf
https://www.canada.ca/content/dam/esdc-edsc/documents/corporate/seniors/forum/promoting.pdf
https://www.canada.ca/content/dam/esdc-edsc/documents/corporate/seniors/forum/promoting.pdf
https://www.autonews.com/article/20120908/OEM01/120909921/bmw-finds-new-ways-to-improve-productivity-with-aging-workforce


73

1 3

Ageing International (2023) 48:41–77	

20120​908/​OEM01/​12090​9921/​bmw-​finds-​new-​ways-​to-​impro​ve-​produ​ctivi​ty-​
with-​aging-​workf​orce accessed on January 1, 2019.

	47.	 Brandon E (2011) Companies with the most older workers, U.S. News and World 
Report. Retrieved from https://​money.​usnews.​com/​money/​retir​ement/​artic​les/​
2011/​05/​31/​compa​nies-​with-​the-​most-​older-​worke​rs accessed on January 1, 2019.

	48.	 Hall A (2011) Built by Mature workers: BMW opens car plant where all employ-
ees are aged over 50, Daily Mail.Com. Retrieved from https://​www.​daily​mail.​
co.​uk/​scien​cetech/​artic​le-​13579​58/​BMW-​opens-​car-​plant-​emplo​yees-​aged-​50.​
html accessed on January 1, 2019.

	49.	 Murrugarra E (2011) Employability and productivity among older workers: A 
policy framework and evidence from Latin America, Social Protection discus-
sion paper, no. SP 1113. Washington, DC: World Bank. Retrieved from http://​
docum​ents.​world​bank.​org/​curat​ed/​en/​58293​14682​76366​754/​pdf/​63230​0NWP0​
11130​0publ​ic00B​OX361​509B.​pdf accessed on January 1, 2019.

	50.	 Spencer S, Martin S, Bourgeault IL and O’Shea E (2010) The role of migrant 
care workers in ageing societies: report on research findings in the United 
Kingdom, Ireland, Canada and the United States. International Organization 
for Migration (IOM) Retrieved from http://​publi​catio​ns.​iom.​int/​system/​files/​pdf/​
mrs41.​pdf accessed on January 1, 2019.

	51.	 Xerox (2009) 2009 report on global citizenship. Retrieved from https://​www.​
xerox.​com/​corpo​rate-​citiz​enship-​2009/​xerox-​report/​workp​lace-​safety.​html 
accessed on January 1, 2019.

	52.	 Employers Forum on Age and IFF Research (2006), Flexible Retirement: A 
Snapshot of Employer Practices, Age Partnership Group, London. Retrieved 
from https://​www.​scie-​socia​lcare​online.​org.​uk/​flexi​ble-​retir​ement-a-​snaps​hot-​
of-​emplo​yer-​pract​ices-​2006/r/​a11G0​00000​17uCs​IAI accessed on January 1, 
2019.

	53.	 OECD (2006) Live longer, work longer: A synthesis report. Paris: OECD Pub-
lishing. Retrieved from http://​www.​oecd.​org/​emplo​yment/​livel​onger​workl​onger.​
htm accessed on January 1, 2019.

	54.	 Eurofound (2004) Inclusion of ageing workers: Four company case examples,  
European Monitoring Centre on Change. Retrieved from https://​www. 
​eurof​ound.​europa.​eu/​obser​vator​ies/​emcc/​artic​les/​worki​ng-​condi​tions/​inclu​sion- 
​of-​ageing-​worke​rs-​four-​compa​ny-​case-​examp​les accessed on January 1, 2019.

	55.	 Wegman DH and McGee JP (2004) Health and Safety Needs of Older Work-
ers. Washington (DC): National Academies Press (US), Programs and Policies 
Related to the Older Workforce and Safe Work. Retrieved from https://​www.​
ncbi.​nlm.​nih.​gov/​books/​NBK20​7714/ accessed on January 1, 2019.

	56.	 Ontario Human Rights Commission (2002), Policy on discrimination against older 
people because of age. Retrieved from http://​www.​ohrc.​on.​ca/​sites/​defau​lt/​files/​
attac​hments/​Policy_​on_​discr​imina​tion_​again​st_​older_​people_​becau​se_​of_​age.​
pdf accessed on January 1, 2019.

	57.	 Walker A (2002) Ageing in Europe: policies in harmony or discord? Interna-
tional Journal of Epidemiology, 31: 758–761. Retrieved from https://​acade​mic.​
oup.​com/​ije/​artic​le/​31/4/​758/​630252 accessed on January 1, 2019.

https://www.autonews.com/article/20120908/OEM01/120909921/bmw-finds-new-ways-to-improve-productivity-with-aging-workforce
https://www.autonews.com/article/20120908/OEM01/120909921/bmw-finds-new-ways-to-improve-productivity-with-aging-workforce
https://money.usnews.com/money/retirement/articles/2011/05/31/companies-with-the-most-older-workers
https://money.usnews.com/money/retirement/articles/2011/05/31/companies-with-the-most-older-workers
https://www.dailymail.co.uk/sciencetech/article-1357958/BMW-opens-car-plant-employees-aged-50.html
https://www.dailymail.co.uk/sciencetech/article-1357958/BMW-opens-car-plant-employees-aged-50.html
https://www.dailymail.co.uk/sciencetech/article-1357958/BMW-opens-car-plant-employees-aged-50.html
http://documents.worldbank.org/curated/en/582931468276366754/pdf/632300NWP0111300public00BOX361509B.pdf
http://documents.worldbank.org/curated/en/582931468276366754/pdf/632300NWP0111300public00BOX361509B.pdf
http://documents.worldbank.org/curated/en/582931468276366754/pdf/632300NWP0111300public00BOX361509B.pdf
http://publications.iom.int/system/files/pdf/mrs41.pdf
http://publications.iom.int/system/files/pdf/mrs41.pdf
https://www.xerox.com/corporate-citizenship-2009/xerox-report/workplace-safety.html
https://www.xerox.com/corporate-citizenship-2009/xerox-report/workplace-safety.html
https://www.scie-socialcareonline.org.uk/flexible-retirement-a-snapshot-of-employer-practices-2006/r/a11G00000017uCsIAI
https://www.scie-socialcareonline.org.uk/flexible-retirement-a-snapshot-of-employer-practices-2006/r/a11G00000017uCsIAI
http://www.oecd.org/employment/livelongerworklonger.htm
http://www.oecd.org/employment/livelongerworklonger.htm
https://www.eurofound.europa.eu/observatories/emcc/articles/working-conditions/inclusion-of-ageing-workers-four-company-case-examples
https://www.eurofound.europa.eu/observatories/emcc/articles/working-conditions/inclusion-of-ageing-workers-four-company-case-examples
https://www.eurofound.europa.eu/observatories/emcc/articles/working-conditions/inclusion-of-ageing-workers-four-company-case-examples
https://www.ncbi.nlm.nih.gov/books/NBK207714/
https://www.ncbi.nlm.nih.gov/books/NBK207714/
http://www.ohrc.on.ca/sites/default/files/attachments/Policy_on_discrimination_against_older_people_because_of_age.pdf
http://www.ohrc.on.ca/sites/default/files/attachments/Policy_on_discrimination_against_older_people_because_of_age.pdf
http://www.ohrc.on.ca/sites/default/files/attachments/Policy_on_discrimination_against_older_people_because_of_age.pdf
https://academic.oup.com/ije/article/31/4/758/630252
https://academic.oup.com/ije/article/31/4/758/630252


74	 Ageing International (2023) 48:41–77

1 3

	58.	 Moore KL (2001) Raising the Social Security Retirement Ages: Weighing the Costs 
and Benefits. Arizona State Law Journal, 33, 543. Retrieved from https://​uknow​ledge.​
uky.​edu/​cgi/​viewc​ontent.​cgi?​artic​le=​1114&​conte​xt=​law_​facpub accessed on January 
1, 2019.

	59.	 Thomasson, E. (2018) Short on workers, German companies offer more employee 
flexibility, Business News, Reuters. Retrieved from https://​www.​reute​rs.​com/​artic​le/​
us-​world-​work-​germa​ny/​short-​on-​worke​rs-​german-​compa​nies-​offer-​more-​emplo​yee-​
flexi​bility-​idUSK​BN1JN​0H7 accessed on January 1, 2019.

	60.	 Camillo J (2012) Accommodating older workers, Assembly. Retrieved from 
https://​www.​assem​blymag.​com/​artic​les/​90158-​accom​modat​ing-​older-​worke​rs 
accessed on January 10, 2019.

Acknowledgements  We would like to thank researchers from the STAR Institute, AGE-WELL NCE and 
APPTA teams for providing their collected information from the experts in the field of policy aging for 
this research work.

Funding  This work was financially supported by the AGE-WELL NCE. We thank researchers from the 
STAR Institute, AGE-WELL NCE and APPTA teams for sharing their collected information from the 
experts in the field of policy aging for this research work.

Declarations 

Conflict of Interest  The authors report no declarations of interest.

Informed Consent  There is no person or personal data used in the paper and no one from whom permis-
sion should be obtained in order to publish personal data.

Ethical Treatment of Experimental Subjects (Animal and Human)  No animal or human studies were carried 
out by the authors for this article.

References

Adriaanse, L. S., & Rensleigh, C. (2013). Web of science, scopus and google scholar: a content compre-
hensiveness comparison. The Electronic Library, 31, 727–744.

Aisa, R., Larramona, G., & Pueyo, F. (2015). Active aging, preventive health and dependency: heteroge-
neous workers, differential behavior. Journal of Economic Behavior and Organization, 117, 1.

Alexandria, V. A. (2014). The aging workforce, Foundation Shaping the Future of HR (SHRM). Retrieved 
from https://​www.​shrm.​org/​Resou​rcesA​ndToo​ls/​hr-​topics/​behav​ioral-​compe​tenci​es/​global-​and-​cultu​ral-​
effec​tiven​ess/​Docum​ents/7-​14%​20Rou​ndtab​le%​20Sum​mary.​pdf

Armstrong-Stassen, M., & Schlosser, F. (2011). Perceived organizational membership and the retention 
of older workers. Journal of Organizational Behavior, 32, 319–344.

Axelrad, H., Luski, I., & Miki, M. (2013). Difficulties of integrating older workers into the labor market: 
exploring the Israeli labor market. International Journal of Social Economics, 40, 1058–1076.

Beach, C. M. (2008). Canada’s aging workforce: participation, productivity and living standards. A Fest-
schrift in Honour of David Dodge. November. Bank of Canada. pp. 197–218. Retrived from https://​
www.​banko​fcana​da.​ca/​wp-​conte​nt/​uploa​ds/​2010/​09/​beach.​pdf

Bilinska, P., Wegge, J., & Kliegel, M. (2016). Caring for the elderly but not for the own old employees? 
organizational age climate, age stereotypes and turnover intentions in young and old nurses. Journal 
of Personnel Psychology, 15, 95–105.

https://uknowledge.uky.edu/cgi/viewcontent.cgi?article=1114&context=law_facpub
https://uknowledge.uky.edu/cgi/viewcontent.cgi?article=1114&context=law_facpub
https://www.reuters.com/article/us-world-work-germany/short-on-workers-german-companies-offer-more-employee-flexibility-idUSKBN1JN0H7
https://www.reuters.com/article/us-world-work-germany/short-on-workers-german-companies-offer-more-employee-flexibility-idUSKBN1JN0H7
https://www.reuters.com/article/us-world-work-germany/short-on-workers-german-companies-offer-more-employee-flexibility-idUSKBN1JN0H7
https://www.assemblymag.com/articles/90158-accommodating-older-workers
https://www.shrm.org/ResourcesAndTools/hr-topics/behavioral-competencies/global-and-cultural-effectiveness/Documents/7-14%20Roundtable%20Summary.pdf
https://www.shrm.org/ResourcesAndTools/hr-topics/behavioral-competencies/global-and-cultural-effectiveness/Documents/7-14%20Roundtable%20Summary.pdf
https://www.bankofcanada.ca/wp-content/uploads/2010/09/beach.pdf
https://www.bankofcanada.ca/wp-content/uploads/2010/09/beach.pdf


75

1 3

Ageing International (2023) 48:41–77	

Boehm, S. A., Baumgaertner, M. K., Dwertmann, D. J. G., & Kunze, F. (2011). Age diversity and its 
performance implications – analysing a major future workforce trend. In M. Boppel, S. Boehm, S. 
Kunisch (Eds.), From Grey to Silver. Springer, Berlin, Heidelberg.

Brooks, R. (2003). Population aging and global capital flows in a parallel universe. IMF Staff Papers, 50, 
200–221.

Camillo, J. (2012). Accommodating older workers, assembly. Retrieved from https://​www.​assem​blymag.​
com/​artic​les/​90158-​accom​modat​ing-​older-​worke​rs Accessed 10 Jan 2019.

Carmichael, F., & Ercolani, M. G. (2015). Age-training gaps across the European Union: how and why 
they vary across member states. Journal of the Economics of Ageing, 6, 163–175.

Case, K., Hussain, A., Marshall, R., Summerskill, S., & Gyi, D. (2015). Digital human modelling and the 
ageing workforce. Procedia Manufacturing, 3, 3694–3701.

Conen, W., van Dalen, H. P., Henkens, K., & Schippers, J. (2011). Activating senior potential in ageing 
Europe: an employers’ perspective. NIDI, The Hague, NL.

Czaja, S. J., & Sharit, J. (2016). Workplace technology and older workers: opportunities and challenges. 
The Gerontologist, 56, 208–208.

Damman, M. (2016). Blended work and employment participation of older workers: a further discussion. 
Work, Aging and Retirement, 2, 384–389.

Department of Work and Pensions. (2015). Attitudes of the over 50s to Fuller working lives, research 
report no. 15, Crown, London, pp. 1–53.

Dick, W. (2012). Working into old age in Germany. Retrieved from https://​www.​dw.​com/​en/​worki​ng-​
into-​old-​age-​in-​germa​ny/a-​16445​301ac​cessed Accessed 18 Dec 2018.

Dychtwald, K., Erickson, T., & Morison, B. (2004). It’s time to retire retirement. Harvard Business 
Review, 82, 48–57.

Eiras, G. M., & Niepelt, D. (2012). Ageing, government budgets, retirement and growth. European Eco-
nomic Review, 56, 97–115.

Employers Forum on Age and IFF Research. (2006). Flexible Retirement: A Snapshot of Employer Prac-
tices. Age Partnership Group.

Eurofound. (2017). Extending working life: What do workers want? Eurofound, Dublin.
Falagas, M. E., Pitsouni, E. I., Malietzis, G. A., Pappas, G. (2008). Comparison of PubMed, scopus, web 

of science, and google scholar: strengths and weaknesses. The FASEB Journal, 22, 338–342.
Finch, N. (2014). Why are women more likely than men to extend paid work? the impact of work-family 

life history. European Journal of Ageing, 11, 31–39.
Fougère, M., Harvey, S., Mercenier, J., & Mérette, M. (2009). Population ageing, time allocation and 

human capital: a general equilibrium analysis for Canada. Journal of Economic Modelling, 26, 
30–39.

Fritzsche, L., Wegge, J., Schmauder, M., Kliegel, M., & Schmidt, K. H. (2014). Good ergonomics and 
team diversity reduce absenteeism and errors in car manufacturing. Ergonomics, 57, 148–161.

Gerontological Society of America (GSA). (2018). Longevity economics: leveraging the advantages of an 
aging society. Retrieved from https://​www.​geron.​org/​images/​gsa/​docum​ents/​gsa-​longe​vity-​econo​mics-​
2018.​pdf Accessed 10 Jan 2019.

Haeger, D. L., & Lingham, T. (2014). A trend toward work-life fusion: a multi-generational shift in tech-
nology use at work. Technological Forecasting & Social Change, 89, 316–325.

Helman, R., Copeland, C. and VanDerhei, J. (2009). The 2009 retirement confidence survey: Economy 
drives confidence to record lows; many looking to work longer (Issue Brief No. 328). Washington, 
DC: Employee Benefit Research Institute.

Hertel, G., & Zacher, H. (2018). Managing the aging workforce. In D. S. Ones, N. Anderson, C. Viswesvaran,  
& H. K. Sinangil (Eds.), The SAGE handbook of Industrial, Work & Organization Psychology  
(pp. 396–428). Sage.

Hoffman, A., & Jackson, H. (2013). Retiree out-of-pocket healthcare spending: a study of consumer 
expectations and policy Implications. American Journal of Law & Medicine, 39, 62–133.

Jackson, T., Clemens, J. and Palacios, M. (2017). Canada’s aging population and implications for gov-
ernment finances, Fraser Institute. Retrieved from https://​www.​frase​rinst​itute.​org/​studi​es/​canad​as-​
aging-​popul​ation-​and-​impli​catio​ns-​for-​gover​nment-​finan​ces

Klehe, U. C., Koen, J., Pater, I. D., Hedge, J., & Borman, W. (2012). Ending the scrap heap? the experi-
ence of job loss and job search among older workers. In J. Hedge & W. Borman (Eds.), The Oxford 
Handbook of Work and Aging (pp. 313–340). Oxford University Press.

Laun, T., Markussen, S., Vigtel, T. C., & Wallenius, J. (2019). Health, longevity and retirement reform. 
Journal of Economic Dynamics and Control, 103, 123–157.

https://www.assemblymag.com/articles/90158-accommodating-older-workers
https://www.assemblymag.com/articles/90158-accommodating-older-workers
https://www.dw.com/en/working-into-old-age-in-germany/a-16445301accessed
https://www.dw.com/en/working-into-old-age-in-germany/a-16445301accessed
https://www.geron.org/images/gsa/documents/gsa-longevity-economics-2018.pdf
https://www.geron.org/images/gsa/documents/gsa-longevity-economics-2018.pdf
https://www.fraserinstitute.org/studies/canadas-aging-population-and-implications-for-government-finances
https://www.fraserinstitute.org/studies/canadas-aging-population-and-implications-for-government-finances


76	 Ageing International (2023) 48:41–77

1 3

Lazear, E. P. (1979). Why is there mandatory retirement? Journal of Political Economy, 87, 1261–1284.
Lindh, T. (2004). Is human capital the solution to the ageing and growth dilemma? OeNB workshop 

2/2004.
Liang, J., & Luo, B. (2017). It was all planned … now what? claiming agency in later life in reforming 

china. Ageing and Society, 37, 2074–2102.
Lisenkova, K., Mérette, M., & Wright, R. (2012). Population ageing and the labour market: modelling 

size and age-specific effects. Economic Modelling, 35, 981–989.
Maestas, N., Mullen, K. J. and Powell, D. (2016). The effect of population aging on economic growth, 

the labor force and productivity. Working Paper, RAND Labor & Population.
Mahlberg, B., Freund, I., Cuaresma, J. C., & Prskawetz, A. (2013). The age-productivity pattern: do 

location and sector affiliation matter? The Journal of the Economics of Ageing, 1–2, 72–82.
Marchant, T. (2013). Keep going: career perspectives on ageing and masculinity of self-employed 

tradesmen in Australia. Construction Management and Economics, 31, 845–860.
Martin, G., Dymock, D., Billett, S., & Johnson, G. (2014). In the name of meritocracy: managers’ per-

ceptions of policies and practices for training older workers. Ageing and Society, 34, 992–1018.
Muller, N. (2018). German minister says childless people should pay more tax, DW. Retrieved from 

https://​www.​dw.​com/​en/​german-​minis​ter-​says-​child​less-​people-​should-​pay-​more-​tax/a-​46229​483 
Accessed 18 Jan 2019.

Nagarajan, N. R., Teixeira, A., & Silva, S. (2015). The impact of population ageing on economic 
growth: a bibliometric survey. The Singapore Economic Review, 62, 275–296.

Nagarajan, R., Teixeira, A. A. C., & Silva, S. T. (2017). An empirical analysis of the demographic 
trends in least developed countries. Ageing International, 42, 251–273.

Nagarajan, N. R., Wada, M., Fang, M. L., Sixsmith, A. (2019). Defining organizational contributions 
to sustaining an ageing workforce: a bibliometric review. European Journal of Ageing. https://​
doi.​org/​10.​1007/​s10433-​019-​00499-w

Navaneetham, K., & Dharmalingam, A. (2012). A review of age structural transition and demographic 
dividend in South Asia: opportunities and challenges. Journal of Population Ageing, 5, 281–298.

Ng, T. W. H., & Feldman, D. C. (2008). The relationship of age to ten dimensions of job performance. 
Journal of Applied Psychology, 93, 392–423.

Ng, T. W. H., & Feldman, D. C. (2012). Evaluating six common stereotypes about older workers with 
meta-analytical data. Personnel Psychology, 65, 821–858.

Nilsson, K. (2016). Conceptualisation of ageing in relation to factors of importance for extending 
working life - a review. Scandinavian Journal of Public Health, 44, 490–505.

Norris, M., & Oppenheim, C. (2007). Comparing alternatives of the web of science for coverage of 
the social sciences’ literature. Journal of informetrics, 1, 161–169.

OECD. (2006). Live longer, work longer: a synthesis report. Paris: OECD Publishing. Retrieved from 
http://​www.​oecd.​org/​emplo​yment/​livel​onger​workl​onger.​htm Accessed 18 Jan 2019.

OECD. (2015). Ageing and Employment Policies. Paris: OECD Publishing. Retrieved from http://​
www.​oecd.​org/​els/​emp/​Ageing-​Recom​menda​tion.​pdf Accessed 18 Jan 2019.

Quinn, C. C. (2016). Technology innovations enable older workers to redefine retirement. The Geron-
tologist, 56, 208–208.

Ravichandran, S., Cichy, K. E., Powers, M., & Kirby, K. (2015). Exploring the training needs of 
older workers in the foodservice industry. International Journal of Hospitality Management, 44, 
157–164.
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