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INTRODUCTION 

Through times, the human race has desired to live longer and healthy. OECD 
(2006) have acknowledged that among the world’s developed nations average 
age of population is increasing. Proportion of people over 65 years of age in the 
total population of European Union was 16% (Walter, 2004). The increasing 
dependency ratio caused by life span expansion has focussed attention on the 
extending worklife. Since the 1990s, the work force participation rates of aging 
workers have fallen hugely, putting pension systems under pressure. Actual 
retirement age is not increasing in sufficient pace and in several countries, it has 
even dropped from 65 to near 60 years (Ilmarinen, 2002). 

Since the beginning of telework, in the early 1980s, a large range of research 
publications have analysed telework from two sides: the employer’s position 
(quantity) and the employee’s viewing platform (appeal) with the aim to decline 
the budget of real estate (Frolick et al., 1993; Olson & Primps, 1984) and 
diminish the labor costs (Apgar, 1998; Bailey & Kurland, 2002). However, 
telework can add diversity to how work has been done (Atkyns et al., 2002) and 
accordingly, promote postponing retirement and engage retired people to labor. 

Throughout the latest years, the work environment has experienced 
substantial alterations regarding the working period, years of service, work 
organization, nature of occupation, type of employment agreements, and 
working surroundings (EASHW, 2002; Storrie, 2002). The modifications 
contain the growth of the retirement age, raise in regular daily and weekly 
working hours, “deregulation” of working hours, impermanent and part-time 
work, labor rental, outsourcing, subcontracting, self-employment, downsizing of 
premises, increased capacity, and time compression on workers. Alternative 
change in the work environment contains an enlarged employees ‘mobility 
(multitasking, multi-skilled, flexibility between different workplaces) and 
telework (EASHW, 2002; EFILWC, 2002, 2009). 

For some prospective employees, telework as an option is more acute. These 
groups include the immobilized, those with eldercare accountabilities (a fast 
growing assembly), soldierly families, and countryside employees 
(WorldatWork, 2009). 

The distribution and mobilization of activities in the corporate value chain 
(Vartiainen et al., 2007) have increased over last decades and will continue to do 
so as these organizations seek to reduce costs, get closer to their customers. It is 
strongly suggested that the distribution and mobility of work and employees will 
increase; still more and more people have a strong influence on workplace 
design and management. Working in multiple locations, rather than staying in 
the central office, will increase. Information and communications technology 
(ICT) has become a practical necessity almost in all organizations (Joroff et al., 
2003). 
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Work ability reform in Estonia that started in 2016 aims at finding 
opportunities in the labor market for individuals with reduced work ability 
(Work Ability Reform, 2017). European Commission indicates that due to 
extending life span, people have to extend their worklife and adapt to new 
expectations (The Future of Work, 2016). Deferred old-age pension has been 
introduced in Estonia in order to keep pace with extending life span (Social 
Insurance Board, 2016). On the one hand, it increases workforce, but on the 
other hand, it expects more flexible work opportunities from employers. 
Nowadays work is less related to a particular room. Many jobs do not require 
frequent physical presence.  

Identification of the research problem. Telework has been adopted well by 
office employees and needs no efforts for introduction there. Telework is 
allowed for many mental workers without significant attention paid on human 
factors. However, telework’s effects from the employers’ perspective remain 
unclear. It is the right time to regulate telework on an organizational level. There 
is also a lack of knowledge how telework arrangements in workplaces can 
improve postponing the retirement of office workers. Telework provides 
flexibility and acts as an attractive tool to improve employment of elderly. The 
research gap consists in the role of the telework-related human factors 
contributing to the extending worklife of older mental workers. The aim of the 
study is to find out if it is reasonable to promote telework to postpone retirement. 

The focus in this study is on Estonian enterprises in the real estate sector 
whereas an educational institution provides for the purposes of comparison. 
Many people suggest that telework arouses stress in the aging people; therefore, 
this topic is covered by a separate investigation. 

To study improvement possibilities of the telework practice, the following 
methods were used: questionnaires with employees and interviews with 
employers. 

Aims of the study. The aim of the research is to determine the cognitive 
human factors of telework to influence the postponing of retirement. 
Understanding human factors of telework enables employers to make necessary 
work arrangements that facilitate postponing of retirement. 

Research questions: 
(1) To what extent do the managers of the organizations see that telework is 

applicable to employees who might retire otherwise? 
(2) What are the circumstances that affect telework utilization for employees 

who might retire without telework opportunity? 
Thesis motivation: The thesis research is based on the qualitative and 

quantitative study of mental workers to provide employers with information that 
is necessary to improve telework-related work arrangements that promote 
extended worklife. 

Research tasks are: 
 to determine the desire and reasons to use telework by employees of 

the educational sector and the real estate sector; 
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 to determine the human factors related to telework and compiling the 
conceptual model; 

 to conduct interviews with 10 employers from the real estate sector 
in order to determine employers’ attitude towards telework and 
telework as a tool to postpone retirement; 

 to determine the retirement intentions of employees who are allowed 
to use telework. 

The contribution: current research contributes to the elaboration of a 
conceptual model that would help the employers to improve their knowledge on 
telework and to use it for benefiting from the extended worklife. Developed 
countries experience pressure to the social security budget as the percentage of 
the retired workers is increasing rapidly. Tools which stimulate the employment 
of elderly provide relief to that financial pressure from both sides: by increasing 
the number of taxpayers and reducing the need for payouts. 

The novelty of the research is the evaluation of telework-related human 
factors that influence individuals’ intentions to postpone their retirement. 

Topicality of the research is manifested in a substantial matter for Estonia, 
where the organizations are facing difficulties to find skilled labor force. 

The structure of the thesis includes the introduction, theoretical framework, 
research methodology, research results and conclusions. 
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1. THEORETICAL FRAMEWORK 

1.1. Growing importance of work ability 

Work has a central meaning in our life. We spend a significant share of our 
lifetime on working. Often we identify ourself through our job. Humans’ well-
being relies on the ability to work (Tuomi et al., 1998). The idea of work ability 
was assembled in 1981 and along with other determinants it depends on 
ergonomics and work demands (Ilmarinen et al., 2005). By reforms in the 
flexible work environment, we are able to improve work ability through alluring 
new labor (Baker et al., 2013; Charness et al., 2007; Ministry, 2008). 

One of the main drivers that affects work ability and pushes individuals to 
retire is their health. Poor health and decline in work ability induce individuals 
to give up work. Pond et al. (2010) have identified two additional health-related 
retirement pathways: the pathway that maximizes a finite, precious life; and the 
pathway that maximizes life after a health care. It is also uncertain if health 
decline is a cause of retirement (Pond et al., 2010). 

Several researchers have studied the burnout of workers in today’s busy 
world of work (Weisner & Sutton, 2015; Barros, 2017; Henkens & Leenders, 
2010). The results of the investigations show that burnout and retirement 
intensions are associated, but seem to have partly different predictors. While 
burnout can generally be explained by the work environment, non-work related 
factors improve the understanding of retirement intentions. 

Declining physical strength, speed and endurance are important age-related 
changes that affect older employees’ ability to travel, but at the same time, aging 
involves advances in many abilities and qualities, e.g. avoiding accidents and 
mistakes, correctness, patience, trustworthiness, freedom, work ethics, 
responsibility, problem solving abilities and many more (Mykletun, 2006; 
Munnell et al., 2006; Kristjuhan, 2007). According to some studies, in some 
cases, employees (academic staff) reach their peak in productivity at the age of 
56-65 (Kristjuhan & Arvola, 2006; Kristjuhan & Taidre, 2013). 

There are three major explanations why the employers have not shown more 
positive attitude in taking steps to hold their advanced employees: 

 
1) many employers have still negative views on aging workforce; 
2) moderately little is known about the maintenance of aging workers and 

what the practices are that help to hold them in the worklife in the retiring age; 
3) there is a lack of knowledge how to develop and implement precise human 

resource practices relevant to mature workers (Armstrong- Stassen, 2008). 
 
Focus in some studies is on the relationships between the life satisfaction, 

delaying the retirement (Feldman & Kim, 2000; Kim & Feldman, 2000) and the 
relationships between the job satisfaction and the postponing of retirement 
(Dendinger et al., 2005). These studies describe dual impact where some people 



15 

benefit from retirement and others from continuing working. Some studies have 
brought out that retirement can be followed by substantial social problems 
(Gaβner and Conrad, 2010). 

1.2. Telework definition and use 

Telework as an idea was first introduced as telecommuting by Jack Nilles et 
al. (Nilles, 1976). Telework is often distinguished as a means of work where 
information statement knowledge allows workers’ admission to work distantly, 
generally home-based (Sullivan, 2003; O’Neill et al., 2014). According to the 
European Trade Union Confederation, telework is defined as “a form of 
organizing and/or performing work, using information technology, where work, 
which could also be performed at the employers premises, is carried out away 
from those premises on a regular basis” (Implementation, 2006, p. 4). Telework 
can be conceptualized as an “anytime-anyplace” form of work (Buessing, 2000; 
Ellison, 2004; Dangelmaier et al., 1999). The work involving data processing, 
accounting, computer programming, design, customer service, quality control, 
and health care can be completed from the home. In the research in progress, 
telework is defined as a “work that is carried out outside the central office (often, 
on the go and at home), involving new technology that permits communication” 
(Arvola & Kristjuhan, 2015, p. 741). 

Telework is popular because it offers significant benefits for employees, 
employers and also for society, including the following: 

 
- Less need for commuting; 
- Increased flexibility to choose when and where to work; 
- Less noise and better concentration on the contents of work; 
- Improved company’s performance; 
- Opportunity to recruit new people; 
- Less need for office equipment (Heinonen, 2000; Leung & Zhang, 2017; 

Sanchez et al., 2007). 
 
When using telework, several risks should be considered. These risks include 

hazards from ICT devices (Chen & Katz, 2009; Coghill, 2001). Many studies 
report health risks concerning usage of mobile phones (Repacholi, 2001; Patrick 
et al., 2008), social alienation (Eltayeb et al., 2007), burnout, crumbling team 
spirit, and data security. 

The number of employers in the U.S. who allowed to work their worker at 
least one day per month from home increased from 9.9 million to 12.4 million 
including contract workers, about one fifth of the total workforce – 28.7 million 
workers – between 2005 and 2006 (Eyster et al., 2008). Many companies, 
especially in the financial, ICT, and communication sectors, are now offering 
telework opportunities (Dychtwald et al., 2006). Some companies rely on a 
“work-at-home model” that has been denoted as an essential or remote 
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workforce. However, majority of workplaces do not offer telework opportunities 
to employees, or if offered, there is a limited scope with respect to the amount of 
time an employee can work from the home (Potter, 2003). 

1.3. Human factors related to telework 

Human body and work environment interaction is a complex system 
involving network of central nervous, automatic nervous, endocrine, and 
immune system (Raja et al., 1996). Social cognitive theory is a widely known 
model of singular behavior (Chan & Lu, 2004). The origins of the theory lie in 
the sphere of social learning theory (Bandura, 1986). The theory is based on the 
idea that environmental influences such as social forces or unique situational 
features, cognitive and other personal factors, including nature as well as 
demographic characteristics, and behavior are commonly determined (Compeau 
& Higgins, 1995). Distinct behavior is inclined by personal factors, which in 
turn are influenced by behaviors; and behavior may be influenced by 
environmental factors while having their own influence on the environment. 

An individual refers to the older adult, including all of the physical, 
cognitive, and emotional qualities that make up this individual. It seems that as 
age rises, the outlook to the computers changes. A study that observed the 
connection between practice and outlooks found that persons with positive 
attitudes had more knowledge (Wagner et al., 2010). Numerical studies on the 
collaboration between the performance and the person are inconsistent. 
Qualitative descriptions about the impact of computer use on the lives of older 
adults are usually progressive (Dickinson & Gregor, 2006). The use of 
computers leads to enlarged public support. Environment-person interface: the 
environment influences confidently older adults; the support and training 
delivered for the system is also important, training leading to higher levels of 
self-efficacy, confidence, approaches, and reduced nervousness (Wagner et al., 
2010). 

The inspiration to telework is imbedded primarily in the expectancy theory 
(Vroon, 1964), which is presented as: 

 
Motivation = Expectancy x Instrumentality x Valence (1) 
 
Expectancy is the employees’ self-reflected belief that they hold the 

mandatory skills to complete the actions necessary to attain desired outcomes. 
Instrumentality relates to the employees’ positions that their performance will 
result in valence that refers to the individuals’ personal expected value of the 
expected outcome. 

Some researchers deal with gender impact on choosing “telework” (Bae & 
Kim, 2016). Their findings show a positive association between organizational 
approval of telework and employees’ job satisfaction. Female workers are 
expected to have a more positive attitude toward teleworking than their male 
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colleagues (Bae & Kim, 2016). Telework is considered one of the most widely 
employed types of family pleasant policies. It is defined as periodically, 
regularly, or entirely overforming work for their employers from home or 
another distant locality that is furnished with the suitable computer-based 
machinery to transfer work to the central organization (Hunton & Norman, 
2010). 

Results of Morganson et al. (2010) study indicated that main office and 
home-based workers had similar high levels of work-life equilibrium support 
and job satisfaction. Thus, allowing employees’ flexibility in choosing their 
work sites is related to encouraging outcomes. 

The current paper focusses on the real estate workers whose work is 
considered to be “networked” (Garrett & Danziger, 2007) such that they 
regularly work in a mixture of home, work and field settings. Inappropriately, 
telework can be a cause of work-life inequity. Specifically in a high stress job, 
working from home may not allow workers discharge work, both mentally and 
physically (Russell et al., 2009). Telework enables workers to stay working for 
longer hours (Hill et al., 2008). As a result, teleworkers may practise enlarged 
stress and burden (Konradt et al., 2003; Russell et al., 2009; Towers et al., 
2006). 

Nurses working from home compared to those who worked in health care 
centres (George et al., 2009) were more creative, had more flexible hours and 
less travelling as advantages, without any disadvantages. A model for 
investigating telework in accounting (Hunton & Harmon, 2004) argumented that 
using telework, the air pollution is reduced and traffic jamming is decreased. 
Shuttle reduction (individual outcome), job satisfaction, and home satisfaction 
are also the advantages. The workplace flexibility involves providing employees 
with the liberty to make choices regarding how, where, when and with whom to 
engage in work-related tasks (Hill et al., 2008). Telework provides employees 
with the possibility to work outside the conventional workplace (e.g. the office); 
it may also enhance the opportunities for flexible work timetables. 

Barros (2017) reports about stress of educational workers. Stress refers to 
external pressure of a physical force that a person is exposed to and which 
creates tension (Kahn & Byosiere, 1992). Stress may act as a stimulus, a 
response, or a process between stimulus and response (An Introduction, 2008). 
Psychosocial stress is individual’s mental interpretation of a social situation 
where this individual perceives lack of resources to overcome this situation 
(Scott, 2014). Stress with its influence on individual’s health is evolving step by 
step (Reinhold et al., 2014). Older employees may face more sources of stress 
compared to their younger colleagues (Teichmann et al., 2004). Psychological 
stress is sometimes determined by measuring cortisol content in saliva (Kalman 
& Grahn, 2004). Good examples have been demonstrated with psychosocial risk 
at workplaces reduced (Tint et al., 2014). 

The productivity of work from home is reported higher in (Hill et al., 2003; 
Pérez et al., 2002). Telework has been suggested as a means to reduce needless 
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work-related travel, including the daily commute (Hynes, 2016). Telework has a 
positive effect on the workers’ health (Montreuil & Lippel, 2003), although 
probable problems arising from work station design, long hours and isolation 
were identified. Sharit et al. (2009) give a number of blessings for improving the 
prospects for employment of older workers for this type of work arrangement. It 
is a complex dynamic. The organization might not want to invest into education 
of older people in new technologies (Freidberg, 2002; Villosio et al., 2008). 

The employee’s satisfaction is considered to affect telework adoption 
(Campbell & McDonald, 2007). Teleworkers are more satisfied with their jobs 
(Verive & DeLay, 2006). Teleworkers’ job satisfaction is high, because the 
decision to choose teleworking is usually made by the teleworkers themselves. 
Nevertheless, full-time home teleworkers’ satisfaction can be comparatively 
lower than satisfaction of teleworkers who work distantly 20-30 percent of their 
work time (Tremblay, 2002). Despite the higher overall and work satisfaction, 
teleworkers report lower satisfaction towards their co-workers and the promotion 
compared to non-teleworkers (Igbaria & Guimaraes, 1999). 

Telework provides many health benefits that are related to reduced stress 
from commuting; better work environment by reduced noise, better 
concentration on work; and conditions that ease balance work and family 
demands (Montreuil & Lippel, 2003). At the same time, telework may cause 
increased stress from social isolation, which by teleworkers’ opinion is the 
greatest shortcoming of telework (Di Martino & Wirth, 1990). The work/family 
border theory focusses on the role of ICT use at home and admits work-family 
conflict and technostress risks (Zhang & Leung, 2017). 

1.4. Telework for new target groups 

Telework can be conceptualized as an “anytime-anyplace” form of work 
(Buessing, 2000; Ellison, 2004). The work involving data processing, 
accounting, computer programming, design, customer service, quality control, 
and health care can be performed from the home. Telework shifts work’s focus 
from time and place to its content (Lister & Harnish, 2011). Commuting 
between workplace and home, which was traditionally seen as a physical 
movement, is about to become a mental movement from one sphere to another 
(Österåker, 2003). United States government’s telework program sees relevant 
potential of telework in retaining older and recruiting new employees (Federal, 
2016). 

As of September 2015, according to Global Workplace Analytics, more than 
3.7 million employees work from home in the USA at least half of time 
(Thorsby, 2015). One of the major complications for people who work at home 
is that they do not work 7-8 hours, but they work 24/7 hours per day. A distinct 
space for one’s office helps. Every person works differently, and an excellent 
condition about a home office is that persons can engrave it so that they are as 
productive and happy as conceivable. Telecommuting has a growing influence 
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on the commercial real estate sector: telecommuting is on the rise; companies 
have trimmed costs by reducing their need for physical space. Advantages 
include the following: fewer employees are required to be on site; improving 
productivity and retaining employees; stability (work is possible also in extreme 
weather conditions without leaving home), expanding the talent pool 
(teleworking provides work opportunities for disabled people, people living in 
other geographical regions, as well as for single parents etc.) (Hauser, 2014). 
The author suggests that based on the trends in teleworking, from 2014, 69% of 
teleworkers from 2014 levels are expected by 2016. 

Patrickson (2002), among the few researchers, has shown interest in the idea 
of endorsing telework for older workers. It should be pointed out that almost no 
empirical data exist on this topic. In this context, older workers are often referred 
to as workers over 50 or 55 years of age (Kooij et al., 2008). The chance to 
telework, particularly from home, can offer encouragement for many older 
workers to delay retirement or re-enter the workforce. Thus, with this possibility, 
the employers have no need to reflect costs associated with office space and 
transportation. These options have to be exploited for the older people, including 
the high-tech demands of telework jobs, the technology skills of older workers, 
and managers’ attitudes toward telework and older workers. 

U.S. industries that have actively recruited older workers are those of health 
care and energy, which already face forthcoming labor lacks. The support for 
older workers to stay in worklife is the fact that work environment has become 
meaningfully less demanding, which has resulted in decreased health and safety 
risks for older workers (Eyster et al., 2008; Villosio et al., 2008). 

To increase the scenarios of employing older workers as teleworkers, it is 
required to make commitments to a number of important issues (Czaja et al., 
2006; Sharit et al., 2004). The effort has to be oriented on the capability for 
older workers to accomplish technologically based telework tasks, especially as 
they might concern worker-related characteristics such as trustworthiness, 
reliability, technology skills, and flexibility (Handy, 1995; Kite et al., 2005). 

Telework has been seen as an option for postponing retirement and CEOs’ 
attitude towards support (Arvola et al., 2017a). In the United States, companies 
see antidiscrimination rules as the main obstacle counteracting to promote 
phased retirement (Johnson, 2011). Employers are interested in supporting older 
workers with substantial skills to return to work with the help of opportunities 
like telework (Stapleton & Hyde, 2017). Telework has been suggested as the 
knowledge work for employees who wish to take early retirement, although they 
have preserved much of their skills (Bentley & Yoong, 2000; Caldow, 2009; 
Campbell & McDonald, 2007). 

An important encouragement for postponing retirement is income. 
Employees who take early retirement often face decrease in income. However, 
postponing retirement gives increase in income and sometimes elderly 
employees instantaneously receive wage and pension. Earlier studies have paid 
attention to the income issues, including taxes, regarding retirement and have 
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found that in spite of income reimbursements it is necessary to provide flexible 
work to encourage extending worklife (Johnson, 2011). Flexible work 
arrangements (incl. telework) can benefit low-income older adults (Anderson et 
al., 2013). Results of a study involving 1,400 elderly employees in Japan found 
that older employees do not want to continue working if their income decreases 
and that availability of flexible work places affects future labour market of older 
workers (Yamada & Higo, 2011). 

Although the use of ICT, which is necessary for teleworking, is believed to 
be challenging for older people, previous research has shown that older people 
are willing to and capable of learning ICT and adopt telework (Sharit et al., 
2009). Different training methods exist that are dedicated to telework intention 
(Venkatesh, 2000; Bayrak, 2012; Peters et al., 2004). 

Mobile phones are promising tools to improve the quality of work and life 
also for senior workers (Plaza et al., 2011; Kurniawan, 2007; Oksman, 2006). 
Hart et al. (2008) have noticed that older adults are rapidly catching up with the 
Internet usage boom. On these grounds, the inquiries are needed onward to fulfil 
the needs of elderly people to give them the possibility to use mobile phones as 
work tools (Older, 2012; Selwyn, 2004). 

Significant achievements have been gained in applying telework to introduce 
jobs for the disabled since the dawn of telework (Di Martino & Wirth, 1990). 
Telework can influence older employees to postpone their retirement and recruit 
specialists who have challenges to commute between home and office. 

1.5. Telework from regional perspective 

European policy-makers often highlight telework from the regional 
development opportunity (Grimes, 2000). Numerous authors (Krugman, 1988; 
Nuur, & Laestadius, 2009) have shown that since 2000, people who have left 
their places of birth to towns for work are now returning as the living 
surroundings in large towns are not favourable (noise, stress, contamination), 
predominantly not healthy for the young cohort (small children), the 
accommodation is costly in towns etc. Therefore, young persons and also seniors 
who want more still residences for living, are returning to their origins. The 
trend in Latvia is yet that the quantity of countryside population is declining 
because of the lack of exciting jobs in the countryside (Vitola & Baltina, 2013). 
This trend can be turned over with telework promotion. 

There are some causal factors for expressing positive or negative attitude to 
telework at the rural area (Sullivan, 2003): 1) transportation; 2) ICT-equipment 
level; 3) ICT systems security; 4) distinct factors, like small children or elderly 
people who wish to live away from cities; 5) the workplace locality of the 
partner or husband. 

There are problems related to the development of telework opportunities. For 
example, as mentioned above, the need for childcare requires presence and 
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eliminates attendance in employer’s office. This gives the benefit to telework 
(Sullivan & Lewis, 2001). 

Technology remains to be a promoter for variations in all areas of business 
and commerce, and the real estate market is no exclusion (Garebaglow, 2016). 
Today’s worker is more mobile and trade can operate everywhere. Although 
teleworking may not suit for every company, or for all employees within the 
organization, many establishments have used telework prototypes with major 
achievement. This style of work is reducing the amount of office space and is 
changing the suggestions of what creates an ideal-real luxurious location. In 
addition to reducing the quantity of agency space a company needs, and re-
imagining how that space is used, knowledge is also bringing down obstacles 
between potential occupants and real estate owners. Changes are made in cloud-
effective and real-time property data, which means that many rental 
undertakings are happening online. As young families want more space for 
living, they departure to out-of-town and exurban homes, which will not limit 
the skilled options for work to them. 

1.6. Telework related work arrangements from knowledge 
management perspective 

Globalization, increasing rivalry, changes in demographic structure of 
population, and development of ICT are the factors that have posed new 
challenges for organizations in recent years (Wojcak et al., 2016; Bajzikova et 
al., 2013). 

ICT have largely unfettered employees from the restrictions of a fixed, 
central work place, enabling ordinary tasks to be across remote locations 
(Harrison et al., 2000). Telework, therefore, has become a dominant and global 
practice (Davey, 2012; Illegems et al., 2004). 

Contemporary work environment often involves flexibility for an employee 
to choose where and when to work. Keeping skilled high quality employees is 
important, because an employer may lose a huge amount of money when some 
of them decide to leave (Bahra, 2001). Many employers allow their employees 
to decide over the opportunity to use telework. 

From the progress perspective, communication between colleagues from time 
to time is inevitable. In commence, the innovation process is about sharing 
knowledge (Merrill, 2008). Although a variety of opportunities are open for 
mediated indirect communication between counterparts, traditional 
communication modes endure alongside with novel applications. With reference 
to creating an organization, John E. Tropman (Tropman, 1998) has emphasized 
the importance of creating informal systems (i.e. opportunities where employees 
of different positions, locations etc, within the same organization could get 
together) where people are engaged in information exchange in the best interests 
of the organization. 
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Innovation through knowledge sharing assumes work environment with 
substantial mutual support by employees and this environment expects 
considerable managers’ interventions (Lin & Joe, 2012). To create successful 
jobs in 2020, it is required for an organization to consider different generations 
and accept ICT (Meister & Willyerd, 2010). 

Many teleworkers visit the office at least once a week. By combining 
telework with work in central office, many of the risks can be minimized. The 
chances and readiness to carry out telework are explicit and one of the main 
issues that brings the worker close to telework is the distance from home to 
work. There are other significant factors, like the location of the (nursery) school 
of children or the feature of info-communication apparatus at home as compared 
to that at the enduring workplace (Arvola, 2006). 

If a skilled employee retires, the company may lose a significant amount of 
knowledge, skills, experience and relationships. For real estate companies it is 
important to encourage and promote intergenerational knowledge transfer by 
creating favourable conditions for that. The mutual exchange model described 
by Harvey can be implemented for telework. When elderly may need support 
from workmates regarding ICT, they can share their accumulated job-related 
knowledge (Harvey, 2012). 
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2. RESEARCH METHODOLOGY 

2.1. Research design 

The quantitative studies in safety research began with Heinrich (1941). There 
is a variety of other quantitative methods in management research from previous 
studies (Hann & Weber, 1996; George & Bennett, 2005). Qualitative case 
studies have been established as research methods used since the dawn of the 
social sciences (George & Bennett, 2005). Case studies are applied extensively 
in several subject areas, including psychology, sociology, history, economics 
and management (Yin, 1994; Hunter & Leahey, 2008). The model-centred 
approach is prevalent in philosophy and social sciences (Arbnor & Bjerke, 2008; 
Niglas, 2010; Given, 2008). 

The methodology of this thesis research is composed of a mixed methods 
approach, which is appropriate to represent the philosophical position of the 
investigators (Teddlie & Tashakkori, 2009; Titov, 2015; Paas, 2015). Figure 1 
presents the contribution of the study, which combines the quantitative and the 
qualitative approach; the education sector, the real estate sector and telework in 
general mental work; employees’ and employers’ perspective on the research 
problem. Human factors, well-being, managers’ attitude, ICT and retirement are 
the focus of articles I-V. 

 
Figure 1. Contribution of the study structured according to Article I-V 
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The statistical analysis (Kern & Willcocks, 2000; Hatcher, 2013) was chosen 
as the tool to prove the results. Based on the literature review, 14 hypotheses 
were proposed: 

 
H1. Telework users have lower well-being compared to non-users 
H2. Telework usage of employees younger than 50 years of age is similar to 

the telework usage of employees over 50 years of age 
H3. ICT usage of employees younger than 50 years is similar to the ICT 

usage of employees over 50 years of age 
H4. Use of ICT devices of employees younger than 50 years is similar to that 

of employees over 50 years of age 
H5. Need for greater freedom influences the employees’ decision for 

teleworking 
H6. Need to reduce transportation costs influences the employees’ decision to 

telework 
H7. Need for reduced interruption influences the employees’ decision to 

telework 
H8. Telework has positive effect on job satisfaction 
H9. Job satisfaction has positive effect on employees’ intention to postpone 

their retirement 
H10. Telework has positive effect on employees’ health 
H11. Better health has positive effect on employees’ intention to postpone 

their retirement 
H12. Telework has positive effect on employees’ intention to postpone their 

retirement 
H13. Majority of employees wish to postpone their retirement because of 

their insufficient income 
H14. Majority of employees would like to share their knowledge and skills 

with younger colleagues in their old age 
 
Hypotheses H1-H4 were tested in article II, H5-H7 in article IV and H8-H14 

in article V. 

2.2. Sample and research techniques   

For data collection purposes, the following methods were applied: formation 
of an expert group, questionnaire structure, questionnaire testing and sample 
selection (Hatcher, 2013; Cooper & Schindler, 2006). Collected data were 
analysed with the help of t-test and linear correlation. A survey method was 
selected for data collection and a questionnaire was designed. The questionnaire 
included questions regarding telework and ICT usage; health and workability; 
job satisfaction; attitudes towards retirement; and respondent’s demographic 
profile. 
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Qualitative approach was applied for the investigation of employers’ 
attitude and is implemented in article III. Sample was compiled from 10 chief 
executive officers (CEO) of real estate companies as the nature of the research 
question needed experts as interviewees. In the beginning, 11 companies were 
selected, but one CEO was not able to find time for the interview. Semi-
structured interviews with open-ended questions supported by prepared 
interview guide were conducted for data collection. Content analysis with 
thematic units coding supported by the coding schedule was carried out for data 
analysis. 

Quantitative approach was applied with three surveys targeted to collect 
knowledge about employee’s perspective. Questionnaires were designed by 
using mainly Likert scale (Likert, 1932). 

The first quantitative survey was conducted among academic staff members 
in Tallinn University of Technology. The research sample consisted of 259 
respondents. Response rate was 21%. Sample structure is presented in Table 1. 
The questionnaire consisted of open-ended and closed-ended questions. 
Questions included telework-related human factors (e.g. health, telework usage, 
factors that influence teleworking, personal benefits concerning telework, 
disadvantages concerning telework) and demographic data. Linear correlation 
analysis was conducted for data analysis. 

 
Table 1. Survey sample structures 

Characteristics  Group  n=259 
Survey 1 

n=107 
Survey 2 

n=127 
Survey 4 

Age  Less than 30 years  35  9  16 

  30 to 39 years  43  18  39 

  40 to 49 years  44  23  32 

  50 to 59 years  60  20  23 

  60 to 69 years  54  20  9 

  70 years or older  16  15  3 

  No response  7  2  5 

Gender  Man  144  40  63 

  Woman  113  67  64 

  No response  2  ‐  ‐ 

Household size  1  17  25  13 

  2  69  36  48 

  3  59  18  14 

  4  46  21  31 

  5  15  3  12 

  6  8  2  3 

  7 or more  2  ‐  1 

  No response  43  2  5 
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The second quantitative survey was conducted among 107 respondents from 

different areas in mental work. Nonprobability judgement sampling technique 
was used to collect responses from a wide variety of areas. Demographic 
structure of the sample is presented in Table 1. Kiva-questionnaire as an 
instrument for measuring employee’s well-being (Näsman, 2011) was used in 
the survey. Hypotheses were tested by using the correlation and t-test. 

The third quantitative survey was aimed at respondents with higher readiness 
to telework. Therefore, the questionnaire was designed in electronic format in 
Google Forms survey application. As a result, responses from 127 respondents 
were received. Convenient sampling was selected in order to achieve more 
respondents. Sample structure is presented in Table 1. The questionnaire was 
tested and link to the survey (incl. cover letter) was sent to Estonia’s trade 
associations in the real estate sector and additionally, directly to some major real 
estate companies. For the measurement purposes, 76 statements related to the 
research questions were selected and 7-point Likert scale was used. Questions 
with multiple choices were also included. ANOVA single factor, t-test and linear 
correlation analysis were conducted for data analysis and hypotheses testing. 

Education and the real estate sector were selected for research samples as 
they have experienced telework for already years on a daily basis and it is 
relatively easy to find people who are approaching to or have reached retirement 
age working there. In both samples, issues regarding telework and extending 
worklife are topical. However, the nature of telework usage in both sectors 
varies to some extent due to the work content. 
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3. RESULTS 

Survey results confirmed the assumption that telework is widely used in 
mental work. Employees themselves mainly make decisions to telework and 
commonly no basic regulations are set by employers regarding time and place of 
work of a teleworker. 

Interviews with employers revealed their supporting attitude to extending 
worklife through telework. They see flexibility as the main driver of telework. 
Experienced employees are highly valued in the real estate sector. Telework 
suits better to experienced employees as working alone is easier for them as 
compared to less experienced employees and experienced employees need less 
help from their colleagues regarding their job-related issues. On the other hand, 
in many cases, older people have more challenges in ICT use and proximate 
assistance is considered necessary to their work. According to employers, the 
main threats of teleworking are: communication between employees is 
insufficient; possibility of unstaffed office to serve unexpected customers; 
reasons of employee’s poor results can remain unclear. 

Survey with academic staff members showed that they preferred teleworking 
for better concentration on work and saving time and money. There was no 
significant difference in telework usage by age and teleworkers had fewer 
complaints about tired eyes, arterial hypertension and stress. 

3.1. Analysis of hypotheses 

As a result of statistical analysis, the hypotheses proposed in the previous 
chapter were tested. The results are presented in Table 2. 

The hypothesis H1 “Telework users have lower well-being compared to non-
users” was not confirmed (Arvola et al., 2017b). 

The hypothesis H2 “Telework usage of employees younger than 50 years of 
age is similar to the telework usage of employees over 50 years old” was 
confirmed. 

The hypothesis H3 “ICT usage of employees younger than 50 years is similar 
to the ICT usage of employees over 50 years of age” was partially confirmed. 

The hypothesis H4 “Use of ICT devices by employees younger than 50 years 
is similar to that of employees over 50 years of age” was partially rejected. 

The hypothesis H5 “Need for greater freedom influences the employees’ 
decision for teleworking” was confirmed with the statistics. Although 
respondents in general solidly did not admit that the need for greater freedom 
has influenced them to do more work remotely, statistically, teleworkers’ 
responses differed significantly (t=2.68) from non-teleworkers’ responses. 

The hypothesis H6: “Need to reduce the transportation costs influences the 
employees’ decision to telework” was confirmed. 47.2% of all the respondents 
expressed the opinion that the need to save transportation costs has influenced 
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them to work remotely, while only 16.5 % expressed an opposite opinion. 
Nevertheless, comparing teleworkers’ responses to those of non-teleworkers, 
statistically significant (t=3.40) differences were found. Similar results occurred 
with respondents’ need to save time. Teleworkers’ compliance with the 
statement ‘desire to save time has influenced them to work remotely’ was 
different from that of non-teleworkers. The difference was again statistically 
significant (t=2.99). 

 
Table 2. Statistical analysis of the main hypothesis (Articles II, IV and V) 

Hypothesis and result Categories M SD t-value 
H1 Telework users have lower well-being 
compared to non-users. Not confirmed 

Telework and work 
stress 

7.78 1.31 -0.167 

H2 Telework usage of employees younger than 
50 years of age is similar to the telework usage 
of employees over 50 years old. Confirmed 

Age and Telework 4.14 2.37 1.695 

H3 Use of ICT by employees younger than 50 
years is similar to that of employees over 50 
years of age. Partially confirmed 

Age and ICT usage 7.89 1.01 3.098 

H4 Use of ICT devices by employees younger 
than 50 years is similar to that of employees over 
50 years of age. Partially rejected 

Age and ICT 
devices usage 

5.83 1.58 -2.863 

H5 Need for greater freedom influences the 
employees’ decision to telework. Confirmed 

Need for greater 
freedom and 
telework 

4.06 2.20 2.68 

H6 Need to reduce the transportation costs 
influences the employees’ decision to telework. 
Confirmed 

Need to reduce 
transportation costs 
and telework 

2.40 1.81 3.40 

H7 Need for reduced interruption influences the 
employees’ decision to telework. Confirmed 

Need for peace and 
telework 

3.40 2.04 2.43 

H8 Telework has positive effect on job 
satisfaction. Not confirmed 

Telework and job 
satisfaction 

5.43 1.14 -0.52 

H9 Job satisfaction has positive effect on 
employees’ intention to postpone their 
retirement. Confirmed 

Job satisfaction and 
postponing the 
retirement 

5.42 1.63 1.67 

H10 Telework has positive effect on employees’ 
health. Not confirmed 

Telework and health 2.66 1.10 0.23 

H11 Better health has positive effect on 
employees’ intention to postpone their 
retirement. Not confirmed 

Health and 
postponing the 
retirement 

2.82 2.02 0.18 

H12: Telework has positive effect on employees’ 
intention to postpone their retirement. Confirmed 

Telework and 
postponing the 
retirement 

4.82 1.89 13.43 

H13 Majority of employees wish to postpone 
their retirement because of their insufficient 
income. Confirmed 

Income and 
postponing the 
retirement 

5.20 1.76 1.71 

H14 Majority of employees would like to share 
their knowledge and skills with younger 
colleagues in their old age. Confirmed 

Intergenerational 
knowledge transfer 
and postponing the 
retirement 

4.96 1.64 5.42 

The hypothesis H7: “Need for reduced interruption influences the employees’ 
decision to telework” was confirmed. 55.9% of all the respondents expressed 
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that the need for reduced interruption has influenced their decision on telework. 
Again, teleworkers responses were statistically significantly different (t=2.43) 
from non-teleworkers responses. 

Hypotheses H8-H14 established the conceptual model, which is described in 
the following section. 

3.2. The conceptual model 

Fig. 2 represents the conceptual model based on the theoretical literature in 
the field of telework and extending worklife. The conceptual model was tested 
with the statistical analysis and the results presented in the current study (Article 
V). Telework-related personal factors like intergenerational knowledge transfer, 
job satisfaction, health complaints, income level, telework’s impact on 
individual’s intentions regarding postponing retirement and their influence on 
extending worklife were determined and analysed. Relationships in the 
conceptual model (Fig. 2) were proposed as hypotheses and were statistically 
tested, by using T-test. Hypotheses H9, H12, H13 and H14 were confirmed, 
while hypotheses H8, H10, H11 found no support. 

Figure 2. Conceptual model 

The influence of telework on job satisfaction (H8) remains unclear (Table 2) 
because of high general job satisfaction of employees, regardless of their 
telework habits. No additional job satisfaction derived from telework was 
expressed by the majority of respondents whose employers allow telework. It 
can be assumed that working conditions at home do not exceed the work 
environment in the employers’ premises. Telework’s impact on employees’ 
health (H10) remained unconfirmed despite the variety in the employees’ health 
status. Therefore, telework’s ability to improve health is far from being obvious. 
There was no statistically approved influence from health towards employees’ 
intention to postpone retirement (H11). It can be explained by Estonia’s 
relatively lower income level in the EU and Estonia’s pension regulation, which 



30 

supports working after legal retirement age by remaining pensions for those 
employees. Desire to improve economic well-being might appear more essential 
than health status for the individuals. As it was stated in the interviews by the 
CEOs of real estate companies in Estonia earlier (Arvola et al., 2017a), the 
respondents of the survey agreed that the major reason for postponing their 
retirement is financial. 

According to the results, higher job satisfaction (H9) and income (H13) 
support extending worklife. White-collar workers in the real estate sector found 
their job attractive and intended to continue with the same job after reaching the 
state pension age. As it was mentioned above, older employees are motivated to 
postpone their retirement because of their income. Employees found that 
telework (H12) and opportunity to share knowledge with younger colleagues 
(H14) influences them to extend their worklife. Telework improves work ability 
by increasing flexibility for the employees to decide over time and place of their 
work. From the knowledge management perspective and the employees’ 
interests, it is worth emphasizing the importance of sharing their experience with 
younger colleagues, while random telework has reduced communication 
between colleagues. Therefore, employees’ readiness for knowledge transfer is 
relevant and needs more attention from employers. 

The results of the statistical analysis did not entirely support the assumptions 
that were set up based on the literature review, but served for encouragement to 
the employers to see telework as a tool that facilitates extending worklife. Based 
on the results of the study, it can be concluded that telework as a widely 
accepted way of work does not provide substantial advantages in the context of 
job satisfaction and health. However, telework contributes to improved work 
environment through greater flexibility and extended worklife. In a wide use, 
telework has a sideeffect of reduced communication between co-workers. This 
effect can be avoided by systematic approach to telework arrangements in an 
organization. 
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4. DISCUSSION 

This thesis research contributes to the previous knowledge on telework for 
extending worklife purposes. In contrast to previous studies (Haddon & Brynin, 
2005) that reported a different demographical profile of teleworkers, the current 
study found that teleworking is used regardless of age and gender. 

It has been found (Kinzl et al., 2005) that job satisfaction has positive 
relationship with opportunities provided to employees by the organization. There 
are similar opinions regarding telework (Fonner & Roloff, 2010): teleworkers 
are more satisfied with their jobs than are non-teleworkers, when less contact is 
beneficial. According to Hrenov et al., everything depends on the job character 
(Hrenov et al., 2017). However, the findings of the current study do not support 
that idea. It was difficult to find significant differences in satisfaction because 
job satisfaction found was relatively high regardless of the telework option. It 
should be mentioned that the limitation of this study is that in the sample, the 
companies, which accept telework as an opportunity, were dominating. 

Several sources have emphasized flexibility that telework enables (Coenen & 
Kok, 2014; Hill et al., 2008; Kossek et al., 2006). In their responses, real estate 
workers supported that idea. However, results of teleworkers and non-
teleworkers varied. Obviously, it depends on the employee’s situation. 

Earlier studies (Peters et al., 2004; St George et al., 2009) have found that 
teleworkers valued time saving, but did not save commuting expenses more 
often compared to non-teleworkers. The results of the current research revealed 
that for those workers who use telework, both time and money (saved from 
reduced commuting) are adequately significant. 

Further, working from home sometimes means less noise. This may be 
particularly important in mental work where some kind of tasks need more 
concentration. The survey among university academic staff showed that 
telework is often preferred among academic staff because of less noise. 

Postponed retirement due to greater job satisfaction and leisure 
dissatisfaction was approved by Peikkola (2008). Work-related well-being and 
decreased availability of leisure would extend worklife by around 0.3 years. In 
the survey with “bridge employment” (Henkens & van Solinge, 2013) it was 
found that in the case of elderly people participation, the bridge employees were 
extremely satisfied with the work mode. The hypothesis “job satisfaction has 
positive effect on employees’ intention to postpone their retirement” was also 
approved by this thesis research. 

According to Peikkola (Peikkola, 2008), the influence of telework on 
employees’ health is positive. Health problems increase with the advancement of 
worklife and probability to retire. Use of work arrangements can also be limited 
for the same reason. In addition, the improvement of health has almost 
insignificant effects on retirement propensities. The hypothesis ”telework has 
positive effect on employees’ health” was not confirmed in the current study as 
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no statistically significant difference (t=0.23) was found between the health 
complaints of teleworkers and non-teleworkers. The received results do not 
overlap with some earlier studies (Igbaria & Guimaraes, 1999) conducted when 
telework was not yet so common and the possibility to use telework was 
considered as a privilege. Later, contradictory evidence has been found from 
several studies (Montreuil & Lippel, 2003), which weakens the unambiguous 
health-telework relation often referred to in the scientific literature. According to 
a survey carried out among 314 managers from the United States, managers 
consider employee’s health status as the least important factor when deciding 
whether to allow telework (Sharit et al., 2009). Health advantages and risks 
concerning telework derive from different kinds of characteristics related to 
work rather than from telework as a work form only. It became evident that 
health is not anymore a reason that managers should consider when deciding 
over enabling telework for employees. 

It was found in New Zealand (Pond et al., 2010) that health problems induce 
retirement. The current study disappointed these expectations as the 
corresponding hypothesis was not confirmed. It can be explained that as low 
income level concerned many respondents in this study, other factors could 
remain in the background. Despite their health situation, elderly in Estonia often 
postpone their retirement to maintain their income level. 

Johnson (2011) has pointed out that flexible work arrangements act as 
important tools to influence older workers to postpone their retirement. The 
hypothesis ”telework has positive effect on employees’ intention to postpone 
their retirement” was confirmed by the results of the current study. 

Older workers often delay retiring for a number of reasons, for example, they 
need affordable employer-sponsored health insurance (Rejda, 2015). Income 
issues are considered often by the elderly employees when deciding over 
retirement (Yamada & Higo, 2011). The same conclusion was drawn based on 
the current study. The reasons in high-income countries and low-income 
countries are different. Many older workers have postponed retirement to 
decompensate the substantial stock market losses; many retired pensioners 
experience considerable economic insecurity. 

Intergenerational knowledge transfer is important for all counterparts by 
several reasons and the results show that elderly workers benefit from it 
(Harvey, 2012). Results from the current study support earlier findings (Brċic & 
Mihelic, 2015) about older employees’ willingness to share their knowledge and 
skills with their younger coworkers. 
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5. CONCLUSIONS 

The aim of this thesis research was to determine the cognitive human factors 
of telework that influence the extending worklife. To determine the human 
factors related to telework and compile the conceptual model, literature was 
reviewed and hypotheses were proposed. Three surveys with nearly 500 
respondents were conducted among white-collar workers in order to determine 
the desire and reasons for teleworking and their retirement intentions. 10 
interviews were carried out to determine employers’ attitude towards telework 
and telework as a tool to postpone retirement. Statistical analysis was used for 
testing the hypotheses and the conceptual model. 

The studies testified that telework is widely spread among white-collar 
workers. On a large number of examples, telework was considered even tacit. 
An important suggestion is that telework helps to concentrate on the content of 
the work. Irrespective of age, clearly, knowledge workers use ICT (incl. 
computers and internet) and there is no evidence supporting the myth that older 
people have difficulties with ICT, and teleworking is not for older people. 

Academic employees preferred teleworking for better concentration on work 
and saving time and money. White-collar workers in the real estate sector 
preferred telework because it offers more freedom, reduces commuting time and 
costs. No significant differences were found in telework usage by age and 
gender. Teleworkers had fewer complaints about health, tired eyes, hypertension 
and stress. 

Although ICT is a rapidly developing area, office workers have long-term 
experience in ICT use. In the early years of ICT vast growth, a common belief 
prevailed that young people are more successful working with computers. 
Current research has challenged that kind of beliefs. It can be explained by the 
consideration that current senior office staff have worked with ICT for about a 
quarter of a century already. Older workers cannot be considered as persons with 
special needs or challenges regarding working with ICT. All users, despite their 
age, expect ICT to be designed for them and it is easy to use. 

According to the current survey, employees in Estonia in general have 
positive attitude towards postponing their retirement. Employees feel positive 
about working after legal retirement age and until the health conditions enable 
them to work. In Estonia, state pension is paid regardless of working and it is 
common to receive extra income by that way. A common opinion was that 
enabling telework affects employees to work after legal retirement age. State 
pension regulation that allows employees to maintain their pension while 
continuing working functions is a substantial incentive for people to extend their 
worklife. 

Main conclusions from the study are as follows: 
 According to the study, white-collar workers have good ICT skills 

and ICT is in constant use; thus, it may be concluded that there is a 
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high potential for telework. However, employers’ inactivity 
regarding telework arrangements is distressing. With little or no 
interference by employers, telework’s potential will not be achieved. 

 Telework is often valued for its flexibility. It is important to 
emphasize that the suitability of telework is individual-based. 
Distance from home to office and working conditions at home vary 
largely. Therefore, the decision to telework should remain for the 
employee to make. 

 The main reasons to extend worklife are the desire to increase the 
income; satisfaction and fulfilment regarding own work; and desire 
to be with own workmates. 

 Teleworkers who work all of their work time remotely can have 
different problems compared to office workers or teleworkers that 
spend some time in office with their colleagues. Many full-time 
teleworkers complain social alienation or mental issues that are 
caused by lack of social contact during work.  

 Age diversity in organizations has a high potential as individuals 
have different qualities at different ages. 

Future research. This thesis results describe situation in the areas where 
telework has been regarded natural for years. For that reason, the author selected 
the education and the real estare sector for the study. Although one survey 
focussed on telework in different areas, it is insufficient for acquisition of 
complete knowledge on telework for every sector where telework can be 
feasible. 

In the current study, the importance of telework for aging people is 
ascertained with scientific methods. These results should be followed by the 
subsequent study as the second stage from the knowledge management 
perspective. Through the improvement of knowledge management of employers 
in particular, it is possible to improve the use of telework. 

In the current research, the conceptual model for using telework for 
postponing the retirement of workers in the shortage of workforce in Estonia has 
been elaborated. The results could be presented to the Ministry of Social Affairs 
of Estonia, to fine tune tools in the labor policy and find relief to the lack of 
skilled workforce. 

Implications. The current study is focused mainly on part-time telework, 
where working from the traditional office is combined with working remotely. 
Research results showed that although employees are often allowed to telework, 
telework is rarely arranged on an organizational level. There is a strong need for 
organizational work arrangements concerning work schedules that enable 
knowledge transfer. 

 Telework is widely used because of the benefits that it offers. It was 
found that employees are usually allowed to telework without any 
instructions or suggestions. Employers should learn more about 
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telework-related factors and increase employer’s involvement in 
telework arrangements. 

 Total telework usually hinders communication and knowledge share 
in an organization. It is useful to combine telework with work in the 
office. 

 Many disadvantages and risks that telework hides can be avoided by 
instructions or work arrangements. Setting office hours for 
employees who also use telework can be considered to avoid 
disintegration of teams and insure colleagues’ mutual support and 
synergy in an organization. 

 Organizations can benefit in the means of knowledge management 
by taking advantage of age diversity. Intergenerational knowledge 
transfer offers an opportunity for young and inexperienced workers 
as well as their older experienced colleagues who can provide mutual 
help to each other. 

To use telework wisely and benefit from extending worklife, it is of essential 
importance to improve the knowledge of employers and employees on telework 
matters. Dissemination of knowledge acquired from the current study enables 
disadvantages of telework (e.g. social alienation and lack of mutual help) to be 
prevented. 

Telework has experienced significant changes during its availability. ICT as 
an inseparable part of telework is in fast progress and therefore it is expected 
that telework-related human factors stay focused in the future research. 
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R. Arvola  
Telework usage among white-collar workers in real estate 
sector.   
 Scientific Journals of Poznan Univerity of Technology series 
of “Organization and Management”, 12 pp, accepted, 2017. 
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R. Arvola, K. Lutsoja, Ü. Kristjuhan, P. Tint.  
Telework as an option to postpone the retirement for ageing 
people?  
Scientific Journal of Riga Technical University. Safety of 
Technogenic Environment, 8 pp., accepted, 2017. 
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The questionnaire, Article IV and V 
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APPENDIX 10 
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ABSTRACT 

Telework has provided flexibility to the work environment in the context of 
time and place of work for employees. In addition, telework can offer a solution 
for a recent problem that is accompanied by continuously extending lifespan. 
This problem consists in increasing pressure on the pension system and it can be 
relieved if telework is applied as one of the tools contributing to the extending 
worklife. This thesis titled "Telework as a solution for extending worklife” is 
written on the basis of five scientific papers published (2015-2017) or accepted 
in the journals ETIS 1.1 and 1.2 or Conference Proceedings (ETIS 3.1). 

The summary contains 47 pages, includes two figures and three tables. The 
main parts of the thesis are: introduction, materials and research methodologies, 
results and conclusions. 

A set of research methods were employed in the study. Both quantitative and 
qualitative approaches were used. Non-probability judgement and convenience 
sampling techniques were used for the quantitative approach. Data were 
collected through three surveys (Articles I, II, IV and V) and ten semi-structured 
expert interviews (Article III). Collected quantitative data were analysed with 
statistical analysis by using linear correlation, ANOVA single factor and t-test. 
Content analysis and thematic units coding were applied for the analysis of 
qualitative data. 

The novelty of the thesis lies in the evaluation of telework-related human 
factors that influence individuals’ intentions to extend their worklife. A 
conceptual model of extending worklife was proposed that evaluates telework-
related human factors, which according to existing literature, might influence 
employees’ decision to postpone their retirement. 

The main result of the work is a versatile approach of how it is possible to 
integrate telework and the supporting factors for extending worklife into one 
whole system. The conceptual model was worked out and the connections 
between different human and social factors that influence the postponing 
retirement were statistically tested with the hypotheses. Four hypotheses (H9, 
H12, H13 and H14) in the conceptual model were confirmed. Hypotheses H8, 
H10 and H11 found no support. Confirmed hypotheses verified the importance 
of job satisfaction (t=1.67), telework (t=13.43), income (t=1.71) and 
intergenerational knowledge transfer (t=5.42) for extending worklife. 

In order to support work environment that is favourable to extending 
worklife, reasonable work factors should be influenced by policy makers and 
employers. In Estonia, one of the substancial incentives is the possibility to have 
the state old-age pension in addition to the work salary. Working after legal 
retirement age is widespread in Estonia. 

Four different studies conducted focussed on the following targets: 
 Telework usage among university academic staff members as mental

workers. Respondents were from Tallinn University of Technology.
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 Telework and well-being among mental workers in a variety of areas.
Kiva questionnaire was applied for measuring well-being.
Respondents were selected from Estonia on a judgement sampling
basis.

 Employers’ perspective on telework as a tool for extending worklife.
All the employers that were interviewed were selected from the real
estate sector.

 Employees’ intentions to extend worklife with the help of telework.
Respondents of the survey were the employees of the real estate
companies.

As a result, it can be stated that telework is used by white-collar workers 
regardless of their age and gender. These studies demonstrated that telework is 
used intensively and the employers are liberal regarding telework issues. 
Telework, mainly seen as a supplier of flexibility for work environment, is 
carried out by full initiative and wisdom of the employer without considerable 
systematic approach. Employees’ well-being and regional development is 
improving, but the full potential of telework innovation has not been achieved. 
With a systematic approach to telework, it is possible to improve team synergy, 
customer service and knowledge capital. 

The conceptual model sheds new light on the existing knowledge of 
telework-related human factors. The research could not confirm all the 
hypotheses that were set based on previous literature. According to the 
conceptual model, telework’s influence may be overrated from some perspective 
that is described below. The conceptual model highlighted telework’s role in 
extending worklife that has been unnoticed earlier. Telework offers flexibility, 
yet the current studies referred to telework’s insufficient or indistinct influence 
on job satisfaction and health. However, telework’s influence on the intention to 
extend worklife turned out to be positive. In the shortage of experienced and 
skilled specialists, reasonable work arrangement in combination with labor 
policy can offer answers to this problem. In addition to that, telework can 
participate in the promotion of intergenerational knowledge transfer in an 
organization by mutual help between older (experienced in professional matters) 
and younger (familiar with the use of the latest ICT) colleagues. 

These studies also support the common position described in the earlier 
literature, whereby telework offers economy in commuting time and cost, 
flexibility, less stressful work environment, better conditions for concentration, 
and occasionally some relief in health issues. 

Since the creation of the telework concept, the reasons, reach and 
consequences of telework have faced changes. Telework is closely related to the 
exploitation of ICT, which is in rapid development. Telework-related human 
factors are also worth exploring in the future. 
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KOKKUVÕTE 

Kaugtöö kasuks töökeskkonnas peetakse peamiselt paindlikkust töötaja jaoks, 
kellel on võimalik ise valida töö tegemise aega ja kohta. Samuti võib kaugtöö 
pakkuda lahendust viimase aja probleemile, mis kaasneb jätkuva eluea kasvuga. See 
probleem seisneb kasvavas surves pensionisüsteemile, mida võib leevendada 
kaugtöö rakendamine ühe tööiga pikendava meetmena. Doktoritöö “Kaugtöö kui 
abinõu tööea pikendamiseks” on koostatud viie teadusartikli põhjal, mis on 
avaldatud (2015-2017) või vastu võetud ETIS 1.1 ja 1.2 ajakirjades või 
konverentsikogumikes (ETIS 3.1). 

Ülevaateartikkel koosneb 47 leheküljest, mis sisaldab kaht joonist ja kolme 
tabelit. Uurimuse põhiosadeks on: sissejuhatus, uurimismeetodid, tulemused ja 
järeldused. 

Uurimuses kasutati mitut uurimismeetodit. Rakendatud on nii kvantitatiivset kui 
ka kvalitatiivset lähenemist. Kvantitatiivsete andmete kogumisel kasutati 
mittetõenäosuslikku sihipärast valimit ja mugavusvalimit. Andmed koguti kolme 
küsitluse (Artiklid I, II, IV ja V) ning kümne poolstruktureeritud ekspertintervjuu 
(Artikkel III) abil. Kogutud kvantitatiivseid andmeid analüüsiti statistilise analüüsi 
abil, mis sisaldas lineaarset korrelatsiooni, ANOVA ühefaktorilist 
dispersioonanalüüsi ja T-testi. Temaatiliste üksuste kodeerimisega sisuanalüüsi 
kasutati kvalitatiivsete andmete analüüsiks. 

Töö uudsus seisneb kaugtöö-alaste inimesega seotud tegurite hindamises, mis 
mõjutavad isiku tööea pikendamise kavatsusi. Töötati välja pikema tööea 
kontseptuaalne mudel, mis hindab kaugtöö-alaseid inimesega seotud tegureid, mis 
varem ilmunud uuringute põhjal võiks mõjutada töötaja pensionilejäämise 
edasilükkamist. 

Töö põhitulemusena on mitmekülgselt uuritud, kuidas oleks võimalik lõimida 
terviklikuks süsteemiks kaugtöö ja tööea pikendamist toetavad tegurid. Töötati välja 
kontseptuaalne mudel ning hüpoteeside abil kontrolliti seoseid erinevate sotsiaalsete 
ja personaalsete tegurite vahel, mis aitavad pensionile jäämist edasi lükata. Neli 
hüpoteesi (H9, H12, H13 ja H14) kontseptuaalses mudelis leidis kinnitust ning kolm 
(H8, H10 ja H11) jäid kinnitamata. Tõestatud hüpoteesid kinnitasid tööga rahulolu 
(t=1.67), kaugtöö (t=13.43), sissetuleku (t=1.71) ja põlvkondadevahelise 
teadmussiirde (t=5.42) olulisust tööea pikendamise seisukohast. 

Tööea pikenemist toetava töökeskkonna tagamiseks tuleb poliitikakujundajatel ja 
tööandjatel luua õiged tingimused. Eestis on üheks peamiseks stiimuliks töötavale 
pensionärile töötasule lisaks säilitatav pension. Pensioniealisena edasi töötamine on 
Eestis laialt levinud. 

Uurimuse raames viidi läbi neli uuringut, mis keskendusid järgmistele 
objektidele: 

 Kaugtöö kasutamine ülikooli akadeemiliste töötajate kui vaimse töö
tegijate seas. Valim koosnes Tallinna Tehnikaülikooli teadlastest ja
õppejõududest;
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 Erinevate valdkondade vaimse töö tegijate kaugtöö ja heaolu vahelised
seosed. Heaolu mõõtmiseks kasutati KIVA küsimustikku. Valimi
moodustamisel kasutati vaimse töö tegijaid Eestis, kes valiti välja
sihipärase valimi meetodil;

 Tööandjate vaatenurk kaugtööle kui tööea pikendamise vahendile. Kõik
tööandjad, keda intervjueeriti, valiti välja Eesti kinnisvara ettevõtete
hulgast.

 Töötajate kavatsused tööea pikendamise osas kaugtöö abil. Küsitluse
valimi moodustasid vaimse töö tegijad Eesti kinnisvara valdkonna
ettevõtetest ja organisatsioonidest.

Töö tulemusena võib väita, et kaugtöö kasutamine valgekraeliste töötajate hulgas 
ei erine oluliselt vanuseliselt ega sooliselt. Need uuringud annavad pildi, mille 
kohaselt kaugtööd tehakse intensiivselt ning tööandjad on kaugtöö reguleerimisel 
liberaalsed. Kaugtööd, mida nähakse töökeskkonnas peamiselt paindlikkuse 
pakkujana, korraldavad arvestatava süsteemse lähenemise puudumise tõttu töötajad 
täielikult omal initsiatiivil, tuginedes isiklikule tarkusele. Sel moel mõjutab 
mõningal määral kaugtöö töötajate heaolu ning ka regionaalne areng paraneb, kuid 
kaugtöö uuenduste potentsiaal jääb täies ulatuses siiski kasutamata. Koos järjekindla 
lähenemisega kaugtööle on võimalik täiustada sünergiat meeskonnas ja 
klienditeenindust ning parandada teadmiste kapitali. 

Töö tulemusena valminud kontseptuaalne mudel heidab uut valgust 
olemasolevatele teadmistele kaugtöö-alastest inimesega seotud teguritest. Uurimus 
ei leidnud kinnitust kõigile varasemate uuringute alusel püstitatud hüpoteesidele. 
Kontseptuaalse mudeli järgi on kaugtöö mõju mõne vaatenurga alt isegi 
ülehinnatud. Mudel tõstis esile seni varju jäänud kaugtöö potentsiaali tööea 
pikendamisel. Kaugtöö pakub küll suuremat paindlikkust, ent uurimuse tulemused 
viitavad sellele, et kaugtöö mõju tööga rahulolule ja töötaja tervisele on vähene või 
ähmane. Sellegipoolest selgus, et kaugtööl on oma osatähtsus tööea pikendamise 
kavatsuste kujunemisel. Kogenud ja oskustega spetsialistide nappuse korral võib 
sellest kitsikusest välja aidata arukas töökorraldus käsikäes tööjõupoliitikaga. Lisaks 
sellele võib kaugtöö olla osatäitja organisatsiooni põlvkondadevahelises 
teadmussiirdes vanemate (kogenud eriala asjatundjate) ja nooremate (kursis viimase 
aja infokommunikatsiooni tehnoloogiaga) kolleegide vahelise vastastikuse 
abistamise kaudu. 

Läbiviidud uuringud toetasid ka varasemates uuringutes toodud üldist 
seisukohta, mille kohaselt kaugtöö võimaldab aja ja raha kokkuhoidu transpordis, 
paindlikkust, stressivabamat töökeskkonda, paremaid keskendumisvõimalusi ning 
mõningal juhul ka leevendusi tervisehädadele. 

Kaugtöö kontseptsiooni sünnist alates on kaugtöö põhjused, ulatus ja kaugtööga 
kaasnev olnud muutumises. Kaugtöö on tihedalt seotud infokommunikatsiooni 
tehnoloogia kasutamisega, mis areneb pidevalt. Seetõttu on ka tulevikus mõtet 
uurida personaalseid tegureid kaugtöö kasutamisel. 
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