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Abstract: In a cross-sectional study among 623 employees of a higher education institution, we
examined the relations between perceived competence, autonomy, relatedness, intrinsic motivation,
and productivity during the first lockdown in the spring of 2020. The results indicate that, relative to
the period before the lockdown, the employees experienced an increase in autonomy and competence,
but a decrease in relatedness, intrinsic motivation, and productivity. Structural equation modelling
revealed that the decrease in productivity can be explained by a decrease in intrinsic motivation,
which in turn can be explained by changes in relatedness, autonomy, and perceived competence.
Thus, during the lockdown, both positive and negative motivational consequences of teleworking
were observed. However, the ultimate consequence for employees’ productivity was negative. An
important difference between this study and previous studies on the topic of teleworking, is that the
present examined the motivational process under extreme circumstances in which employees had to
switch overnight form onsite to remote working.

Keywords: remote work; motivation; productivity

1. Introduction

The ‘intelligent lockdown’, announced in the Netherlands in 2020 to contain the immi-
nent COVID-19 epidemic, offered a unique opportunity to research the consequences of
enforced teleworking for employees’ motivation and productivity. The lockdown suddenly
made working from home mandatory. As from 12 march 2020, enforced teleworking was
the reality for about 40% of the Dutch working population (Statistics Netherlands 2020).

Many studies performed to date have shown positive relations between telework-
ing, motivation, and productivity (Baane et al. 2011; Koppes et al. 2011; Bae et al. 2019;
Sanders and Karmowska 2020). For example, in a survey study performed by Major et al.
(2008), 60% of the employees reported higher productivity after introduction of teleworking
schemes. Similar outcomes were found in observational studies (Gajendran et al. 2014),
and experimental studies have shown positive effect of teleworking on productivity as well
(Bloom et al. 2013; Baruch 2001). However, typically, teleworking is implemented gradu-
ally, partly, and voluntarily, whereas during the lockdown teleworking was introduced
overnight, for the whole working week, and enforced. Therefore, we do not know whether,
under these conditions, we will find similar positive outcomes as in previous studies. To
better understand the impact of swift, complete, and enforced implementation of telework-
ing among employees who typically work on site, we examined the changes in motivation
and productivity of employees of a large educational institution in the Netherlands during
the lockdown. The insights from this study may help companies, institutions, and authori-
ties to draw up their teleworking policy during the COVID-19 crisis and beyond, and to
prepare for a future in which teleworking, no doubt, will play a vital role.
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1.1. Theoretical Framework: Self-Determination Theory

The research model that we tested in the present study is shown in Figure 1. The
model is based on Ryan and Deci’s (2000, 2020) seminal work on self-determination theory
(SDT). According to this theory, it is not just the degree of motivation (high-low), but
also the quality of motivation (intrinsic-extrinsic) that impacts our behaviour. Within this
framework, intrinsic motivation is considered an optimal type of motivation. When we
are intrinsically motivated, our motivation comes from within, and we engage in a task or
activity because it is inherently fulfilling (Legault 2020; Vallerand 1997).
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Self-determination theory postulates that the degree to which we are intrinsically
motivated is determined by the degree to which an activity or situation meets three funda-
mental human needs: relatedness, autonomy, and perceived competence (Deci and Ryan
2012a). We will be more intrinsically motivated as we experience more connection with
others (Dery and Hafermalz 2016), more freedom of choice, and more self-confidence at
work. Consequently, we will experience our work as more enjoyable, and we will be more
inclined to invest time and energy in it.

Within this framework, in the present study, the key question is, to what extend
employees experienced changes in their relatedness, autonomy and competence, and
consequently, in their intrinsic motivation and productivity at work during the lockdown.

1.2. Relatedness during the Lockdown

To function optimally, it is important for people to have meaningful relationships with
others and belong to a group. As such, relatedness is a key source of motivation (Galletta
et al. 2011). Ample research supports this view (Deci and Ryan 2012a). For example, in an
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educational context, teachers have been found to be more motivated when they perceived
more relatedness with their students (Klassen et al. 2012).

In the context of telework, lack of relatedness has been frequently indicated as a reason
for disappointing results. Various researchers have pointed out that teleworking may cause
a sense of isolation, which may negatively impact employees’ productivity (Hoornweg
et al. 2016; Hamersma et al. 2020; Wang et al. 2020; Brynjolfsson et al. 2020). Moreover,
employees have appointed the need for personal interaction as an important reason why
they prefer working onsite (Delanoeije and Verbruggen 2020).

During the lockdown, employees are likely to miss their social contacts at work. In
education, social interaction with students and colleges is a key element of work. Therefore,
diminishing the frequency and quality of employees’ social interaction will certainly impact
their motivation. Thus, we hypothesized that, during the lockdown, employees would
report a decrease in relatedness at work.

1.3. Autonomy during the Lockdown

When people experience a high degree of freedom of choice and can determine their
own goals and working methods, they will get more enjoyment and satisfaction from their
work. As such, autonomy is a key source of motivation (Deci and Ryan 2012b). In the
context of work, research has repeatedly show positive links between autonomy, intrinsic
motivation, and productivity (Galletta et al. 2011).

In the present study, we hypothesized that, during the lockdown, employees would
perceive a slight increase in autonomy at work. On the one hand, employees who work
from home may experience less supervision and have more freedom to determine their own
working hours, activities and working methods (van der Kleij et al. 2013). Indeed, several
studies have found positive associations between teleworking and autonomy (Kurland
and Cooper 2002; Gajendran and Harrison 2007; Wang et al. 2020). On the other hand,
teleworking may entail restrictions on employees’ autonomy (Sewell and Taskin 2015).
For example, Sewell and Taskin (2015) indicate that teleworkers may experience severe
pressure to participate virtually, because they fear to be overlooked when the work is
distributed. Also, employees may feel pressured to immediately reply to online messages,
since they fear negative judgements if they fail to respond quickly enough. Furthermore,
employers’ fear of losing control may actually prompt an increase in supervision and
control of telework (Errichiello and Pianese 2016; Dambrin 2004).

During the lockdown, teleworking was not a matter of free choice. Employees were
forced to work from home overnight. Therefore, we hypothesized that employees would
experience only a slight increase in autonomy during the first lockdown.

1.4. Perceived Competence during the Lockdown

Individuals’ belief that they are equipped for a task plays a crucial role in their
motivation. When we believe we can successfully attain our goals, we will be inclined
to invest time and money in it. Several theories, including Bandura’s (2012) self-efficacy
theory and Ryan and Deci’s (2020) self-determination theory, have emphasised the crucial
role of perceived competence in motivation, and ample research has supported this view
(for reviews, see Baumeister et al. 2003).

During the lockdown, employees were taken out of their usual routine. Suddenly,
they had to do their work under different circumstances work. They could no longer use
all the familiar facilities at the workplace. They had to learn new skills, such as virtual
conferencing and online presentation. Employees who are suddenly forced to work under
completely different conditions, are likely to feel less competent at work. Thus, we expected
that, during the lockdown, employees would experience a decreased level of competence.

1.5. Intrinsic Motivation and Productivity during the Lockdown

When we are intrinsically motivated, we perform our work because we enjoy it
(Vallerand 1997). That is, we engage ourselves because the activities at work give us
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pleasure and satisfaction, rather than because we expect rewards or punishment from
others. Research has shown that intrinsic motivation is associated with a range of favourable
outcomes, such as effort and persistence (Reeve 2002), challenge seeking (Vansteenkiste
et al. 2004), and performance (Guay et al. 2008).

Self-determination theory (Ryan and Deci 2020) postulates that individuals will be
more intrinsically motivated as they perceive more relatedness, autonomy, and competence.
As indicated above, we expected that during the lockdown employees would experience a
decrease in relatedness and competence, and a slight increase in autonomy. We speculated
that the beneficial role of increased autonomy would not compensate for the detrimental
role of decreased relatedness and competence (Grant et al. 2013). Hence, we hypothe-
sized that employees would experience a decrease in intrinsic motivation. In line with
self-determination theory, we expected that a decrease in intrinsic motivation would be
associated with a decrease in productivity.

1.6. Hypotheses

The research model that we tested in this study is presented in Figure 1. Our hypothe-
ses were as follows:

Hypothesis 1. During the lockdown, employees experience (a) decreased relatedness, (b) increased
autonomy, (c) decreased competence, (d) decreased intrinsic motivation, and (e) decreased productivity.

Hypothesis 2. The relationship between (a) perceived relatedness, (b) autonomy and (c) competence,
on the one hand, and productivity, on the other hand, is mediated by intrinsic motivation.

2. Method
2.1. Participants

Participants in the study were employees of a Dutch higher education institution. In
total, 623 (36%) of the 1,751 employees participated in the study, of whom 364 (58.5%)
women, 259 (41.5%) men, 386 (62%) teaching staff and 237 (38%) support staff. The average
age was 47.2 (SD = 11). No significant relations between sex or job occupation, and the
variables of our research model were found.

2.2. Procedure

The data were collected anonymously by means of an online survey that was dis-
tributed to all the employees by email. All the participants gave their prior informed
consent to participation in the study.

2.3. Measurements

All the variables were measured on a three-item scale. The items for relatedness,
autonomy, perceived competence, and intrinsic motivation were based on the relevant
sub-scales of the Intrinsic Motivation Inventory (IMI; Misbah et al. 2021; Ryan 1982). The
original items were translated, and slightly modified for the purpose of this study. For each
item, the first part of the statement read: “Compared to a normal working week, prior to
the enforced telework situation, . . . ”. Examples of the second part of the statement are:

• “ . . . my relatedness to the work . . . ” (Relatedness),
• “ . . . the freedom I have to make my own choices at work . . . ” (Autonomy),
• “ . . . my belief that I am good at my job . . . ” (Perceived Competence),
• “ . . . my pleasure at work . . . ” (Intrinsic Motivation),
• “ . . . the amount of work I get done . . . ” (Productivity).

The reply options ranged from 1 (has strongly decreased) to 5 (has strongly increased).
The scores for the three items of each variable were averaged to calculate the score for
that variable.
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2.4. Statistical Analyses

We tested Hypothesis 1 by comparing the average scores on each variable with the
score 3 (not decreased/not increased). A significantly higher score than 3 means that the
average participant experiences an increase compared to the pre-lockdown period. A
significantly lower score than 3 means that the average participant experiences a decrease
compared to the pre-lockdown period.

We tested Hypothesis 2 by comparing structural models (SEMs). We started from a
model (i.e., Model 1; see Figure 1) with both direct relations (from relatedness, autonomy,
perceived competence and intrinsic motivation to productivity) and indirect relations (from
relatedness, autonomy and perceived competence via intrinsic motivation to productivity).
Subsequently, one by one, we eliminated the least significant relationships from the model
(i.e., Model 2 through Model 4). The most austere model that showed an acceptable
goodness of fit on the indicators (p > 0.05; SRMR < 0.08; CFI > 0.90; RMSEA < 0.08)
recommended by Kline (2015) was preferred.

3. Results
3.1. Testing Hypothesis 1

The average scores for the variables, and the corresponding standard deviations, are
presented in Table 1. The results indicate a decrease in relatedness, a slight increase in
autonomy, a slight increase in perceived competence, a decrease in intrinsic motivation, and
a slight decrease in productivity. All scores significantly (p < 0.001) deviate from value 3 (no
decrease/no increase). Thus, Hypotheses 1a (decreased relatedness), 1b (increased autonomy),
1d (decreased intrinsic motivation) and 1e (decreased productivity) are supported and
Hypothesis 1c (decreased perceived competence) is rejected.

Table 1. Average scores, standard deviations, and correlations (N = 623).

M SD Alpha 1. 2. 3. 4. 5.

1. Relatedness 2.70 0.72 0.80 -
2. Autonomy 3.07 0.69 0.82 0.15 ** -
3. Perceived
competence 3.08 0.66 0.89 0.42 ** 0.41 ** -

4. Intrinsic
motivation 2.33 0.76 0.89 0.50 ** 0.42 ** 0.48 ** -

5. Productivity 2.91 0.85 0.88 0.30 ** 0.26 ** 0.38 ** 0.47 ** -
** p < 0.01.

3.2. Testing Hypothesis 2

The correlations between the variables are presented in Table 1. The results show
that all variables are significantly correlated. Figure 1 presents the standardised regression
coefficients for Model 1 (i.e., the model with both all direct and all indirect relations). We
see a significant direct link between relatedness (β = 0.37; p < 0.001), autonomy (β = 0.28;
p < 0.001) and perceived competence (β = 0.21; p < 0.001), on the one hand, and intrinsic
motivation, on the other hand. We also see a significant direct link between perceived
competence and productivity (β = 0.18; p < 0.001). However, the direct link between
relatedness and productivity (β = 0.04; p = 0.35), and between autonomy and productivity
(β = 0.04; p = 0.37) is not significant.

To determine the optimal model, we first removed the least significant link (i.e., the
link from autonomy to productivity) from Model 1. The fit indicators of the resulting
model (Model 2) are presented in Table 2. The results show an acceptable fit with the
data (df = 1; X2 = 0.79; p = 0.37; SRMR = 0.00; CFI = 1.00; RMSEA = 0.00). Next, we also
removed the direct link from relatedness to productivity from the model (Model 3). Model
3 shows slightly better fit indicators (df = 2; X2 = 1.44; p = 0.49; SRMR = 0.00; CFI = 1.00;
RMSEA = 0.00) relative to Model 2.
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Table 2. Fit indicators of structural models.

df X2 p. SRMR CFI RMSEA

Model 1 0 – – 0.00 1.00 0.34
Model 2 (excl. A→ PR) 1 0.79 0.37 0.00 1.00 0.00
Model 3 (excl. A→ PR and V→ PR) 2 1.44 0.49 0.00 1.0 0.00
Model 4 (excl. A→ PR, V→ PR and
EC→ PR) 3 26.21 0.00 0.03 0.97 0.11

Finally, we also removed the direct link between perceived competence and produc-
tivity from the model (Model 4). However, this model shows a slightly worse fit (df = 3;
X2 = 26.21; p = 0.00; SRMR = 0.03; CFI = 0.97; RMSEA = 0.11) than the previous model.
Hence, we preferred model 3.

The standardised regression coefficients of model 3 are presented in Figure 2. Boot-
strapping analyses, based on 5000 re-samples, show a significant indirect effect (a) from re-
latedness via intrinsic motivation to productivity of 0.17 (95 %BCA-CI [0.12, 0.22], SE = 0.03),
(b) from autonomy via intrinsic motivation to productivity of 0.13 (95 %BCA-CI [0.09, 0.18],
SE = 0.02) and (c) from perceived competence via intrinsic motivation to productivity of
0.10 (95 %BCA-CI [0.06, 0.715], SE = 0.03). We conclude that the relationship between
relatedness, autonomy, and perceived competence, on the one hand, and productivity, on
the other, was mediated by intrinsic motivation. However, note that a direct link between
perceived competence and productivity was observer as well.
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4. Discussion and Conclusions
4.1. Discussion

The results of this study show that enforced teleworking during the first lockdown has
consequences for the motivation and productivity of employees in the higher education
organisation. Compared to the pre-lockdown period, during the lockdown, employees
experience a slight increase in autonomy and a slight increase in competence. While
working from home, the average employee had the idea that they have a little more
freedom in their work and were even a little more convinced than before that they can
handle the challenges that their work offers. On the other hand, there is a clear decrease
in perceived relatedness, intrinsic motivation, and productivity. Employees have less of
a feeling of being part of a group, enjoy their work less, and have the idea that they do
less work.
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Moreover, the results show that motivational processes can provide an explanation
for the decrease in productivity of employees during the first lockdown. Since employees
experience less relatedness at work, their intrinsic motivation decreases and, with it, their
productivity at work. This decrease is somewhat moderated since employees experience
a slight increase in autonomy and competence, which is positively related to intrinsic
motivation and productivity. However, on balance the outcome is negative and intrinsic
motivation and productivity decrease.

4.1.1. Perceived Relatedness: Social Isolation

An initial explanation for the decrease in productivity is related to the fact that contact
with and between students, educational teams, and support is essential in (higher) educa-
tion. Good contacts and human bonding between students, lecturers and staff ensure a safe
climate in which learning is encouraged (Kappe 2017) and enhances organizational com-
mitment (Nisha Chanana 2020; Galletta et al. 2011). In a sector in which social interactions
between students, lecturers and staff together create education, employees were forced to
master online working and remote teaching under high pressure and in a short period of
time. However, due to the enormous challenge of putting digital education in order, the
issue of reduced social contacts was neglected during the first lockdown (Toniolo-Barrios
2020; Brooks et al. 2020). The lower productivity found can be explained by a strong
decrease in intrinsic motivation due to that lack of social relatedness. The certification
organisation Great Place To Work (2020) therefore emphasises the importance of solidarity
and personal attention for everyone in the current crisis (see Box 1).

Box 1. Practical implications.

What do the results mean for work organisation in practice?
Enforced working from home leads to less job satisfaction and therefore to less productivity.
Since the underlying reason is mainly a feeling of reduced relatedness, this is a key to improved
work performance. Employer and employees can take initiatives to strengthen the perceived
relatedness with colleagues.
The conviction of employees that they can cope with their work is also closely related to the intrinsic
motivation and productivity of employees. Employers and employees could take initiatives to
further strengthen the online work competencies of employees, also in the field of social relatedness.
Since the expected increase in autonomy in a home working situation is not confirmed in this study,
organisations are advised to exercise restraint when using instruments to monitor employees when
working from home.

4.1.2. Perceived Autonomy: Enforced Self-Determination

Although before the COVID crisis working from home was mainly used to offer more
highly qualified people more freedom to organise and perform their work for a limited
number of hours or days a week (Felstead and Henseke 2017), this study shows that in a
research group of predominantly higher educated people in a full-time telework situation
only a very limited increase in autonomy is experienced. The paradoxical situation of
enforced self-determination in the first lockdown turns out to be counterproductive for
perceiving more autonomy, resulting in loss of intrinsic motivation. It seems that the
optimism about autonomy in the home-working situation from previous studies must be
qualified if there is an enforced nature. Autonomy in working from home is also limited
for educators since class times are fixed, whether in school or online.

4.1.3. Perceived Competence: Preference for Working Online

Despite the greatly reduced intrinsic motivation of employees, there has been no
greater drop in productivity. This can be explained by the third basic need of the self-
determination theory: belief in one’s own ability. The study found a slight increase in
participants’ sense of competence. As such, the prediction that employees during the first
uncertain lockdown (in which the offering of facilities and support had yet to get underway
and employees were more or less left to their own devices) experienced less confidence in
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themselves did not come true. The slight increase in perceived competences is probably
due to a group of employees who indicated that they have a preference for working online.
This group appears to be more productive than others (and perhaps better equipped with
digital facilities) which has a mediating and moderating effect on the general decrease in
productivity that is seen in people who do not share this preference. The employees with a
preference for working online felt sufficiently skilled to perform online, with confidence in
their own abilities. This may also explain why the number of stress-related complaints was
not particularly high. The widely displayed and successful craftsmanship in the up-skilling
from physical to online working is something to be proud of for professionals in higher
education. In this light, the observed slight increase in confidence in one’s own abilities
is actually only modest. The unique achievement of switching from mainly face-to-face
contact to fully online education and support within a few weeks should actually be reason
for a greater sense of perceived competence.

Deci and Ryan’s self-determination theory appears to be a useful model to monitor
and explain the quality of employee performance in times of enforced working from
home. An explanation for the decrease in intrinsic motivation can be found in the three
independent variables (autonomy, competence, and relatedness) of the SDT model. The
slight increase in the feeling of autonomy, lack of experience with online competences,
and in particular the sudden loss of face-to-face contact do not seem like ideal conditions
for job satisfaction. This may result in a decrease in intrinsic motivation of employees,
with negative consequences for their performance at work. The self-determination theory
of Deci and Ryan not only gives direction to how working is experienced in an enforced
home working situation, but also offers tools for improvement. Due to the paradoxical
relationship of self-determination in an enforced work situation, we prefer to focus on
the two independent variables competence and relatedness. We learn from the group
of employees with a preference for online working that having (a preference for) digital
competences pays off and leads to better work performance when working from home.
Compared to commonly heard tips such as online coffee breaks or informal walking
appointments, the impact of systematic training in communication technology knowledge
and skills seems more conducive to the perception of relatedness. A promising option could
be the creation of a personal digital identity, supporting employees in establishing proactive
and creative contact with students, colleagues and managers. In this way, professionals get
a more sustainable instrument with which a fait accompli can be turned into an opportunity
in a society in which more and more people will be teleworking.

4.2. Conclusions

The study has a solid theoretical basis, in which the relationships found between
sources and consequences of intrinsic motivation are in line with Ryan and Deci’s self-
determination theory and have been demonstrated in numerous previous studies (see for
example Ryan and Deci 2020; Guay et al. 2008). The study shows that the hypothesised
model offers a valid framework for explaining motivational processes in the work situation,
even in a practical situation with special circumstances.

The results of this study cannot, of course, be simply generalised. For example,
employees’ perception during the second lockdown that started in December 2021 may
be entirely different. The question to be asked during the re-measurement scheduled for
the spring of 2021 (one year after the first measurement) is therefore whether we will
find comparable results or whether the relationships found have been strengthened or
reduced. In this follow-up study, we will explicitly address the influence of employees’
personal preference for working online or offline on their intrinsic motivation, productivity
and stress-related complaints. In addition, it should also be noted that, while a cross-
sectional study does show relationships between variables, it cannot demonstrate causal
relationships. Although subjective measurements using self-assessment questionnaires
are a common means of measuring motivation concepts (Ziegler et al. 2007), it would be
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nice to also use behavioural indicators in a follow-up study to measure variables such as
productivity and health issues.

Finally, the question is whether the same mechanisms exist within organisations and
sectors with different ways of working and options for working from home. This is a
particular sector in which contacts were normally on a face-to-face basis. The evidence
from others sources is inconclusive. Research in the charitable sector by Schulpen LW
and S (2020) indicates that the crisis actually strengthened motivation. A survey among
home workers by Van Veldhoven and Gelder (2020) paints a diffuse picture, with a positive
effect for some home workers and a negative effect on motivation and productivity for
others. A follow-up study looking at the interplay between intrinsic motivation, relatedness,
autonomy, and competence across a spectrum of sectors needs clarification.
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