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The COVID pandemic made home office organization a necessity. Even beyond COVID-19, many employees will want to continue
working, at least part-time, from home. The home office trend has various advantages and drawbacks from both the employer’s and the
employee’s perspectives. Therefore, determining the ideal proportion of home office work for each employee to balance this potential
is important. However, what is the ideal proportion? While research on the organization of home office focused on identifying the
jobs, tasks, or activities feasible at home, there is a research gap on how companies can use these categorizations to determine the
proportion of home office, which leads to the most efficient work, saves resources and coincide with the preference of each employee.
Therefore, this work presents an algorithm that considers multiple perspectives for determining the ideal proportion of home office on
individual and company proportions. Three perspectives are taken into account: (i) the employer’s point of view, (ii) the demographic
and social factors of the employee, and (iii) the preferred proportion of home office from the employee. We combined the findings of
several prior studies on the organization of home office and developed an algorithm that serves as a practical approach for determining
the proportion of home office and can be used to identify potential discrepancies between the three perspectives.
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1 INTRODUCTION

To contain the spread of the COVID-19 virus, governments decided to lock down their populations with far-reaching
restrictions on public and private life. To reduce contacts, a large proportion of employees, therefore, had to start
working from home. According to a survey by the Hans Böckler Foundation, the proportion of employees in home
office was around 4% before the outbreak of the Corona pandemic [16]. During the first lockdown in April 2020, this
proportion rose to 27%, an increase of 675%. While there are currently discussions about the return to working at the
office both in academia [1, 38] and in broader industry1, there will likely be no return to pre-pandemic office routines.

∗Authors contributed equally to this research.
1https://tech.co/news/amazon-demands-staff-return-office; Accessed: 22.02.2023
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Over half of the employees would like to continue working from home at least part-time [23]. The trend toward home
office has various advantages and drawbacks from both the employer’s and the employee’s perspectives. On the positive
side, employers become more attractive to a wide workforce, can hire from a broader range of applicants, and can reduce
office space. For the employee, the reduced commute time, flexibility, and reduced distraction are major perceived
benefits. Regarding drawbacks, potentially less constructive meetings and “slacking off” are named by employers, while
loneliness or reduced visibility to management could occur for employees [38].

To date, there is a noticeable gap in the literature regarding investigating how companies can leverage research
findings to determine the ideal proportion of home office. The lack of research in this area prevents organizations from
identifying the most efficient work arrangements, conserving valuable resources, and aligning with the preferences
of their employees. Therefore, determining a home office proportion is a significant challenge for companies. Which
duration can be defined as ideal for the employer or the employee, respectively?

Research on home office organization has primarily focused on how many tasks could be performed from home [2].
Others focused on determining single activities that would generally not permit a home office [12]. Much of this research
focuses on analytical and survey-based domains. For instance, Cetrulo et al. [7] considered the occupational structure of
Italy for quantifying the jobs that can be done at home. Lund et al. [25] and Microsoft [29] address the post-pandemic
organization of remote work (including working from home) and discuss the potentials and trends. A discourse about
the extent of telework in the EU before and during the COVID-19 outbreak was provided by Sostero et al. [36].

Our approach takes a comprehensive view by considering multiple perspectives, including the employer’s and
employee’s, and compounding various methods for quantifying and categorizing work identified in related literature
into a single framework that we call HOMPA2. In doing so, we identify potential discrepancies between employee wishes
and employer expectations and discuss limitations in applicability. In the context of work, we distinguish between
home office and remote work. Home office is working in a designated workspace in an individual’s residence, while
remote work allows work from anywhere. In this work, we will focus on the topic of home office. The terms "home
office" and "working from home" are used interchangeably in this text for better readability.

Our work enables employers to incorporate multiple perspectives into their home office policy decisions while
providing a basis for employees to communicate their home office preferences to their employers quantitatively. Thus,
this work may serve as a foundation to align employers’ and employees’ home office perspectives and preferences.

Contribution Statement: This work contributes: (1) A framework for determining the ideal proportion of home office
considering (i) the employer’s perspective, (ii) social factors, and (iii) employee preferences. (2) An implementation
of our framework as an interactive Google Colab notebook3 that generates the ideal proportions of home office for
custom inputs and provides data from two fictional and illustrative companies.

2 ON THE ADVANTAGES AND DRAWBACKS OF HOME OFFICE

Finding the ideal balance between working on-site at the company and in home office is a struggle. Both sides - the
requirements of employers on the one hand and employees on the other - must be reconciled. As was the case many
decades ago, work-life balance is still a central issue for home office today [3, 19]. Families must respond flexibly to
situations such as a sick child or a family member needing care [18]. Additionally, long commutes to the office or
workplace can trigger stress, harm the quality of life, and increases absenteeism [15]. According to Hamberger [15], the
number of days absent from work is 11% higher among commuters, which negatively affects their productivity.

2https://github.com/jjmatthiesen/HOMPA
3see GitHub for link
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The exemplary points are not only incentives or motivation for working in home office from the employee’s point
of view but are also essential aspects for employers. If employees can reconcile their private commitments with their
job, this has a positive effect on, for example, employee satisfaction. In addition, home office can positively affect
collaboration [21]. Accommodating employees’ wishes is still an obstacle for employers due to a lack of trust and
control over productivity [20]. Two factors play a significant role here: (a) using existing communication media and (b)
cooperation with others. e.g., negotiations with customers or supervision of employees.

There is a trend toward an increase in the number of companies willing to offer home office to their employees. In
2014, this was still the case for 22% of companies, while it increased to 39% in 2018 [37]. However, according to the
study of Arntz et al. [2], only 31% of jobs in Germany can be performed entirely in home office currently. Additionally,
other potential drawbacks of home office include additional workload, professional expenses, blurring of work and
leisure time, as well as distractions by other members of the household [38]. This work presents an algorithm that
considers these aspects when deciding on home office and calculating the ideal proportions. The resulting algorithm
provides a decision-making basis for companies to design the ideal working algorithm for the future - tailored to the
individual employee and the job’s financial requirements.

3 FRAMEWORK FOR DETERMINING THE PROPORTION OF HOME OFFICE

Many researchers have investigated important factors in the home office organization [2, 5, 7, 12, 21, 23]. While taking
these factors into account, we take three different perspectives to determine the ideal proportion of home office: (i) the
employer’s point of view 𝑃𝐸𝑅 , (ii) social factors 𝑃𝑠𝑜𝑐𝑖𝑎𝑙 , and (iii) the preferred proportion of home office 𝑃𝑝𝑟𝑒 𝑓 𝑒𝑟 . For
the employer, we determine the maximum proportion of home office 𝐻𝑚𝑎𝑥 based on the executed tasks and the ideal
proportion of home office 𝐻𝑜𝑝𝑡 , which also respects the proportion of interaction required for the particular tasks. The
factors of 𝑃𝑠𝑜𝑐𝑖𝑎𝑙 and 𝑃𝑝𝑟𝑒 𝑓 𝑒𝑟 are aggregated into 𝐻𝑠𝑜𝑐𝑖𝑎𝑙 and 𝐻𝑝𝑟𝑒 𝑓 𝑒𝑟 respectively. We distinguish an individual’s and
the company’s total result for each perspective. Based on this, discrepancies between employers and employees and
any need for discussion are identified. The methodological derivation is explained for each step before we deduce the
calculation and its implementation in the algorithm.

3.1 Data

To show the applicability of the presented algorithm for a variety of companies that share similar characteristics, we
modeled a retail store for sportswear (Table 1: Sport GmbH) and a bank (Table 2: Bank ZWEI AG).

Table 1. Company profile of Sport GmbH.

Company 1: Sport GmbH
This is a small company with 17 employees, which operates in the field of retail (stationary and online). For example, this could be the headquarter
and the branches of a company in Germany that sells sportswear and has a few independent stores. At the head office, all activities
such as the online store, purchasing, marketing, and sales are executed.
Business category Small company with <50 employees (there are 2.6 million small and medium-sized enterprises in Germany)
Sector Trade / Service
Sales revenue in millions =<10

To test HOMPA, we generated representative sets of employees of the two companies (see an example in Appendix
B). The employee lists include (a) the employee with demographic information (usually filed with the employer), (b) an
activity description that could be extracted from the job description, and (c) individual information about the employees,
which would have to be collected by a short employee survey. HOMPA can be applied to companies in different industries
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Table 2. Company profile of Bank ZWEI AG.

Company 2: Bank ZWEI AG
This is a direct bank with ≈5,000 employees that operates nationally. The Bank ZWEI AG does not maintain branches; customer service is handled
by telephone or digitally. The activities range from customer service, incl. lending to controlling, risk management, and treasury to purchasing,
human resources management, and marketing.
Business category Financial institution with ≈5,000 employees
Sector Finance
Balance sheet total approx. 180 billion euros
Inlays approx. 140 billion euros

and sizes. This is illustrated by using two companies as a data basis and explaining differences in the assessment of
home office proportions.

3.2 The Employer’s Perspective

Recent studies investigated the executability of jobs from home [2, 12], addressing the employer’s perspective. Cetrulo
et al. [7] noted that working from home requires material and immaterial infrastructure. In addition, increased propor-
tions of home office can lead to increased isolation and decreased collaboration [29].

Therefore, we include in this relatively economical perspective whether (i) the activity can be executed to the same
extent at home, (ii) the infrastructure is sufficient, and (iii) the company’s Sense of Belonging is given. Based on the
determination that the field of activity can be executed from home, we include an additional proportion to take the field
of activity and the specific task within the field into account. Using the Group Task Circumplex Model of McGrath [26],
a fourth factor regarding if the tasks are suitable for home office is included in the presented algorithm.

3.2.1 The Teleworkability-Index. Several researchers addressed whether an activity can generally be performed in
home office. Bonin et al. [5], Cetrulo et al. [7], Kamouri and Lister [21], Kunze et al. [23] have categorized various fields
of activity with regard to their suitability for home office.

Dingel and Neiman [12] used O*NET (Occupational Information Network Surveys) surveys to determine the
theoretical maximum number of activities that could be performed entirely in home office in the USA. They found that
37% of all jobs in the USA can be performed in home office. Besides only using data on the USA, Dingel and Neiman [12]
did not consider whether fields of activity are actually performed in the home office and only excluded activities that
would generally not permit home office (e.g., construction, cleaning). It can be assumed that the actual proportion of
activities performed in the home office is lower. Boeri et al. [4] used a similar methodology to determine the proportion
of activity fields suitable for home office in various European countries (from Italy with 23.9% to the UK with 31.4%).
However, their study is based on pre-pandemic data from 2012.

These drawbacks do not apply to the teleworkability index, which is developed for Germany by Arntz et al. [2]. This
index makes a more granular distinction between activities that can be performed entirely or partially by teleworking
and, thus, in home office. In addition to general tasks, self-assessments of the home office possibility of 20,000 employees
performing this activity in Germany were also considered. Therefore, the teleworkability-index is applied as the basis
for the first evaluation step of the activity.

According to this index, an activity is considered teleworkable if more than two-thirds of the tasks can be performed
at home and less than 20% of the people surveyed in this field of activity state that the activity cannot be performed
from home. In contrast, an activity is considered non-teleworkable if more than one-third of the respondents in this field
of activity indicate that the activity cannot be performed from home or more than half of the tasks cannot be performed
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in the home office. An overview of the fields of activity and their classification can be found in Table 3. Based on this,
we extracted several variables for the created algorithm (see Appendix A).

Table 3. Teleworkability Index after Arntz et al. [2].

Non-teleworkable tasks Other, potentially teleworkable, tasks
- Manufacturing, producing goods and commodities - Providing advice and information
- Measuring, testing, quality control - Advertising, Marketing, Public Relations, PR
Monitoring, control of machines, plants, technical processes - Organizing, planning and preparing work processes
- Repairing, renovating - Developing, researching, constructing
- Transporting, storing, shipping - Gathering information, researching, documenting
- Entertaining, accommodating, preparing food - Working with computers
- Nursing, caring, healing - Use of the Internet or e-mail processing
- Protecting, guarding, monitoring, regulating traffic - Purchasing, procuring, selling
- Cleaning, waste disposal, recycling

Based on the teleworkability index of Arntz et al. [2], we group the fields of activity into 16 subcategories: 𝑇1 −𝑇16.
The variables 𝑇9 to 𝑇16 refer to the fields of activity that can generally be performed in home office (see the overview of
variables in Appendix A). As part of the data collection, the percentage of time an employee spends on tasks in the
fields of activity is recorded for each job and assigned to the variable 𝑇𝑖 . On this basis, the maximum proportion of
home office 𝐻𝑚𝑎𝑥 for each employee 𝑒 𝑗 is calculated, where 0 < 𝑗 ≤ number of employees:

𝐻max (𝑒 𝑗 ) =
16∑︁
𝑖=9

𝑇𝑖 (1)

3.2.2 Infrastructure. Following Cetrulo et al. [7], material and immaterial infrastructure must be accessible to ensure
productive remote work. Considering infrastructure increases HOMPA’s applicability as the same activities with similar
tasks can lead to different home office proportions in companies that provide less support and infrastructure [7]. For
our algorithm, we decoded the information about the sufficient infrastructure 𝐼 as a Boolean variable. The activities for
which the infrastructure is insufficient are excluded. The maximum proportion of home office is then adjusted with
respect to the infrastructure:

𝐻maxinfra (𝑒) =

false , if 𝐼 < 𝜌

𝐻max (𝑒 𝑗 ), otherwise
(2)

where 𝜌 is the minimum requirement of the infrastructure.

3.2.3 Sense of Belonging to Company. COVID-19 showed that home office can lead to an increased risk of team
isolation [24] and silo formation in networks. This is particularly problematic for new hires as interaction with
colleagues beyond the boundaries of one’s team is an essential part of the onboarding process [6]. In addition, loyalty
to the company could be lower when employees work solely from the home office from the outset. For this reason,
Microsoft states that employers should exclude home office during the probationary period or the first six months [29].
We take this criterion into account as follows. First, the company’s Sense of Belonging is calculated as the difference
between today’s date and the entry date in days. If this difference is less than 180 days (6 months), the maximum home
office proportion is zero.
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𝐻maxaff (𝑒 𝑗 ) =

false , if 𝐷now − 𝐷start ≤ 180

𝐻max (𝑒 𝑗 ), otherwise
(3)

where 𝐷𝑛𝑜𝑤 and 𝐷𝑠𝑡𝑎𝑟𝑡 are the current and the entry date, respectively. Subsequently, the maximum proportion of
home office for the entire company 𝐻𝑚𝑎𝑥𝑡𝑜𝑡𝑎𝑙 is defined as the mean of 𝐻𝑚𝑎𝑥 of all employees:

𝐻maxtotal =
1
𝑛

𝑛∑︁
𝑗=1

𝐻max (𝑒 𝑗 ) (4)

3.2.4 Task-Media-Fit Model. Directly taking the maximum proportion of home office is insufficient because the quality
of collaboration with others significantly impacts employee productivity. This is reinforced by related literature, which
shows that managers and employees spend 85% of their time communicating [28]. Therefore, selecting the right form of
collaboration is a key factor in the decision for or against home office from the employer’s perspective and is reviewed
in the next evaluation step. The basis of the decision model is the highly cited Task-Media-Fit model of McGrath [26] as
an extension of the media richness theory of Daft and Lengel [10]. Media richness theory states that the selection of
the appropriate communication medium depends on the conveyed information type. The medium types are (from low
to high richness): unaddressed documents; written, addressed documents; 2-way radio; telephone; video conferencing;
and face-to-face. A richer medium should be used if the information is of great depth. However, if a situation requires
little information exchange, a rich medium can lead to distraction and be ineffective [28].

McGrath [27] demonstrated that not only the situation or task and its information is needed, but that the collaboration
process impacts the suitability of a medium, therefore, extending the media richness theory to the Task-Media-Fit
model. Tasks requiring collaboration are first categorized based on the process and the information content to identify
the ideal communication medium. The Group Task Circumplex model of McGrath [26] provides a suitable basis for this
(see Appendix 2).

The information content for the tasks in the quadrants increases from Quadrant I to IV. Therefore, the need for rich
communication also increases. Using the Task-Media-Fit model, the ideal communication media can be assigned to each
quadrant [28]. While groups can collaborate in Generate (I), Choose (II), and Execute (IV type 8) tasks remotely, for
example, via video conferencing, resolving conflicts in negotiations (III) or contests (IV type 7) benefits from face-to-face
contact that also conveys conversation tone and body language. Therefore, in the presented algorithm, we exclude the
home office option for group tasks suited for face-to-face contact. Accordingly, tasks in quadrants I and II and quadrant
IV type 8 are suitable for home office, while tasks in quadrants III and IV type 7 should be done in person. Data is
collected for each category represented by 𝑄 , where 𝑄1 corresponds to Quadrant I, 𝑄2 to Quadrant II, etc. Quadrant IV
is divided into 𝑄4 .1 (tasks of type 7) and 𝑄4 .2 (tasks of type 8) (see Appendix 2). For each worker, the ideal proportion
of home office can now be determined as the difference between the previous maximum proportion of home office and
the sum of the group tasks that do not allow home office:

𝐻opt (𝑒 𝑗 ) = 𝐻max (𝑒 𝑗 ) −
41∑︁
𝑥=3

𝑄𝑥 (5)

The ideal proportion of home office for the company is calculated as the arithmetic mean of the employee values.
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𝐻opttotal =
1
𝑛

𝑛∑︁
𝑖=𝑗

𝐻opt (𝑒 𝑗 ) (6)

3.3 Social Factors

The proportion of home office depends on various factors, including socio-demographic factors. For instance, a survey
on the work-from-home experience by Kamouri and Lister [21] revealed that specific generations prefer a certain
proportion of home office. Bonin et al. [5] discuss education and its influence on the proportion of home office. They
state that higher education leads to significantly higher proportions of home office. This can be explained by the activity
type of educated workers being more cognitively demanding and less related to specific materials. Besides (i) differences
between generations and (ii) education levels, we include (iii) the commute time as it influences the quality of life and
work [34]. As discussed by Arntz et al. [2], women with children are more likely to be out of paid employment than
men. Therefore, we also include (iv) caring responsibilities in our algorithm. In addition, (v) the employee personality
may affect the ideal proportion of home office. The socio-demographic perspective to determine the proportion of home
office incorporates the different points addressed in related research on home office experience to provide a basis for
systematic discussions on the allowed proportion for each employee, given that the job permits this.

3.3.1 Different Generations. According to Kamouri and Lister [21], employees belonging to the baby boomer generation
(1946-1965) would prefer to work ≈2.4 days/week (48%) in home office and employees of Generation X (1965-1980) with
≈2.5 days/week (50%), only slightly more. The preferred number for Generation Y (1980-1994) is ≈2.3 days/week (44%)
and for Generation Z (1995-2010) ≈1.4 days/week (28%). The proportion of home office with respect to the generation
of the employee 𝑒 can be formally described as:

𝐻gen (𝑒 𝑗 ) =



48, if 𝑌birth ∈ {1946, 1964}

50, if 𝑌birth ∈ {1965, 1980}

44, if 𝑌birth ∈ {1981, 1994}

28, otherwise, see Gen Z [21]

(7)

where 𝑌𝑏𝑖𝑟𝑡ℎ is the year of birth of the employee.

3.3.2 Education. In July/August 2020, higher-skilled workers were likelier to work from home than lower-skilled
workers. For example, 48% of employees with a high school diploma worked from home during this period. Of the
employees with a middle school diploma, only 17% worked from home, while the proportion was around 8% among the
workers with a lower secondary school [5]. This can be explained by the fact that less-educated workers are more likely
to perform activities that cannot be done in home office [5]. We assume that this causality will continue to exist in the
future and derive the proportion of home office as a function of education proportion 𝐿edu as follows:

𝐻degree (𝑒 𝑗 ) =


48, if 𝐿𝑒𝑑𝑢 = "high school"

17, if 𝐿𝑒𝑑𝑢 = "middle school"

8, otherwise

(8)

3.3.3 Commute Time. A survey for the Happiness Atlas [34] concluded that a commute time of less than 20 minutes
daily has only a minor impact on the quality of life of the respondents. A commute time of more than 40 minutes

7



CHIWORK 2023, June 13–16, 2023, Oldenburg, Germany Colley, Jansen, and Matthiesen, et al.

already significantly worsened the quality of life [34]. It can be assumed that employees with more than 40 minutes
commute to work two to three days (46%) in home office, while a commute time below 20 minutes has no impact. We
represent the impact between 20 and 40 minutes of commute time as a linear increase with a slope of 2.3 to make the
function linear from 46 to 0 in the time range from 20 min to 40 min. The proportion of home office regarding the
commute time 𝑡commute is thus calculated as follows:

𝐻𝑐𝑜𝑚𝑚𝑢𝑡𝑒 (𝑒 𝑗 ) =


46, if 𝑡commute > 40

2.3 ∗ 𝑡commute − 46, if 𝑡commute ∈ [20, 40]

0, otherwise

(9)

3.3.4 Caring Responsibility. Even during the pandemic, employees with children work from home more often than
their childless colleagues, making it easier to combine family and career. Compared to men, women spend more
time on childcare [2]. Following Arntz et al. [2], the proportion of home office is determined as a function of gender
𝐺 ∈ {𝑓 ,𝑚, 𝑜𝑡ℎ𝑒𝑟 } and whether an employee has caring responsibilities 𝐶 as below. The chosen numbers represent the
percentage of those already working from home and wishing to do so (if the job allows them to do so). 50% represents
the ambiguity of not knowing people’s preferences if no caring responsibility is given.

𝐻𝑐𝑎𝑟𝑖𝑛𝑔 (𝑒 𝑗 ) =


56.1, if 𝐶 and 𝐺 = f

52, if 𝐶 and 𝐺 = m

50, otherwise

(10)

3.3.5 Personality Factors. Based on the personality measurement based on the TIPI [31] and the Grit-S [13], Kawakubo
and Arata [22] evaluated the productivity of different personality traits in home office. They found that openness
(OPN), neuroticism (NCM), as well as perseverance and passion (PP) significantly affect productivity. Openness and
neuroticism were measured on a scale from 2-14, while perseverance and passion had a range from 1-5. For example,
workers whose openness score was over eight have 6.1% increased comprehensive productivity on average. Workers
who scored less than eight points increased their comprehensive productivity by just 1.2% on average. Based on their
results, we defined the following equations.

𝐻OPN (𝑒 𝑗 ) =

1.2, if Openness ∈ [2, 8]

6.1, otherwise
(11)

𝐻NCM (𝑒 𝑗 ) =

6.3, if Neuroticism ∈ [2, 7]

2.2, otherwise
(12)

𝐻PP (𝑒 𝑗 ) =

1.7, if Perseverance and passion ∈ [1, 3]

6.5, otherwise
(13)

𝐻personality (𝑒 𝑗 ) =
𝐻OPN (𝑒 𝑗 ) + 𝐻NCM (𝑒 𝑗 ) + 𝐻PP (𝑒 𝑗 )

6.1 + 6.3 + 6.5
∗ 100 (14)

In the last step, the social factor for determining the proportion of home office (𝐻𝑠𝑜𝑐𝑖𝑎𝑙 ) is calculated for each
employee from the mean of the five previously identified proportions of home office (𝐻generation, 𝐻degree, 𝐻commute,
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𝐻caring and 𝐻personality ). The social factor of home office from the company’s perspective (𝐻socialtotal ) is then calculated
from the average of the social factors for all employees:

𝐻socialtotal =
1
𝑛

𝑛∑︁
𝑗=1

𝐻𝑠𝑜𝑐𝑖𝑎𝑙 (𝑒 𝑗 ) (15a)

where:

𝐻social (𝑒 𝑗 ) =
𝐻generation (𝑒 𝑗 ) +𝐻degree (𝑒 𝑗 ) +𝐻commute (𝑒 𝑗 ) +𝐻caring (𝑒 𝑗 ) +𝐻personality (𝑒 𝑗 )

5
(15b)

3.4 Employee Requests

Following Kamouri and Lister [21], the preferred proportion of home office, even post-COVID-19, will increase
significantly. An analysis from Lund et al. [25] across over 2,000 tasks used in some 800 occupations confirmed that
remote work as well as working from home might persist after the pandemic. The last element of our algorithm includes,
therefore, the request of the employees of how many days per week they intend to work in home office in the future.
This can range from 0% (wish to work at the office all the time) to 100%. We transform the given days per week into
percentages, assuming a five days workweek, as follows:

𝐻𝑝𝑟𝑒 𝑓 𝑒𝑟 (𝑒 𝑗 ) =
(
𝐻𝑤𝑖𝑠ℎ (𝑒 𝑗 )

5

)
∗ 100 (16)

For each employee, the actual desire to work from home is then compared with the maximum and ideal proportion
calculated and the social factors determined in the sections above.

3.5 Difference Between the Calculated Proportion of Home Office and Preference

The resulting deviations, in particular the difference between the ideal proportion and the preferred proportion of home
office, show if there is a need for discussion between employer and employee. The individual solution can then be
defined for both sides. Figure 1 depicts the entire process and shows the different perspectives we considered. Table 4
contains an overview of the results for all home office proportions for Sport GmbH and Bank ZWEI AG. A complete
table for the individual proportion for each employee can be found in Appendix B.

Table 4. Comparison of the proportion of home office for all employees of the exemplary data.

proportion of home office Equation Sport GmbH Bank ZWEI AG
maximum proportion see Equation 4 56% 81%
ideal proportion see Equation 6 40% 65%
Social factors see Equation 15a 35,88% 36,09%
preferred proportion see Equation 16 24,71% 36,36%

The maximum proportion of home office for Sport GmbH is lower than the proportion for Bank ZWEI AG. The
differences in the maximum proportion of home office for the two companies lie in the infrastructure. Sport GmbH can
offer home office to 56%, at the bank 81% can work in home office. The proportion of employees in the probationary
period at Sport GmbH is 18% and at the bank 9%. Based on the Task-Media-Fit model, the ideal proportion of home
office at Sports GmbH is 40%, which is dominated by the stationary trade of Sport GmbH; salespersons and branch
managers perform 50% of their activities, which lie in quadrant 3. For Bank ZWEI AG, the ideal proportion of home
office according to the Task-Media-Fit model is 65%. The values for the social factor of home office are very balanced,
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Fig. 1. Algorithm to determine the proportion of home office from the different perspectives.

indicating very similar distribution for both companies. However, the preferred proportion of home office differs. Only
25% of employees at Sport GmbH want to work in home office, whereas 36% at the bank want to work in home office.

4 DISCUSSION

The outbreak of the COVID-19 pandemic in the early 2020s propelled the concept of home office into the forefront of
public and corporate discourse. In some instances, it became mandatory for individuals to work remotely from their
homes or for companies to offer such arrangements. The pandemic presented a unique opportunity for employers and
employees alike to gain a better understanding of the advantages and disadvantages of working from home. Indeed,
prior to the pandemic, the subject of home office had already gained significant attention in many organizations.
Nevertheless, it is expected that the experience gained during the pandemic will further increase interest in this work
arrangement. Employees have grown accustomed to the benefits associated with home office and are likely to continue
to demand such arrangements in the future. Moreover, recent trends indicate that employers are increasingly receptive
to implementing work-from-home options and recognize the associated benefits for their businesses.
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4.1 Negotiating the Algorithm with Personal Preferences

The teleworkability index [2] and the Task-Media-Fit model [27] are used to determine the ideal proportion of home
office, while further demographic information is used to determine the social factor. The employer can effortlessly
discover possible discrepancies by surveying the employees’ preferences. For example, an employee would like to do
significantly more home office than the job allows. This can be used as a basis for a discussion to find a suitable solution
for both sides. Another aspect that became quite clear during the pandemic is the possibility of significantly reducing
office costs. Once it is known how many employees will be on-site, the employer can start optimizing the space and
save energy, for example, by reducing lighting and heating of unused offices [17].

4.2 Practical Implications

The listed criteria (social-demographic criteria) can be mainly gained through existing information from personnel
systems. Only the Task-Media-Fit model requires that the different roles must be assigned beforehand. In addition, a
survey of employees would have to be conducted to determine specific values of the home office proportion. Once the
ideal home office proportion has been determined, employers have several options to take advantage of the result.

Some companies will use the extra budget gained to make existing offices more attractive or can save on rent for office
space, especially in metropolitan areas. According to PricewaterhouseCoopers International (PwC), 60% of companies
expect to save 20% on office space over the next three years [32]. As the possibility of home office is a decisive factor for
many employees when looking for a job, it is important for employers to offer home offices in the future [35]. Home
office is, therefore, an essential factor in the struggle for talent. Despite some limitations, our developed algorithm offers
several opportunities and can be easily applied by employers to provide a systematic and quantitative discussion base.

The developed algorithm and its assigned proportion of home office could significantly impact employees’ work-life
balance, motivation, and overall well-being. Additionally, different home office proportions could impact team dynamics
and productivity. This has to be studied in the future.

We mainly addressed the topic of home office in this work. The developed framework can also be applied to specific
types of remote work if the conditions are satisfied (e.g., no to little commute time to a co-working space). Some other
parts of the framework, like 𝐻caring, need to be adapted when considering certain kinds of remote work (e.g., working
from the train).

4.3 On Potential Mismatches of Home Office Preference and Calculated Ideal Proportion

HOMPA provides an easy and literature-based approach to determining the ideal proportion of home office. However,
several factors are currently not included. Factors contributing to mismatches include individual work styles and
discrepancies between company-assigned and custom home office setups (e.g., the number of displays or tables).

Additionally, HOMPA currently does not include the possibility of quickly changing preferences due to unforeseen
circumstances (e.g., a sick child). It is also an open question whether some parts of the factors should be weighted more
(e.g., personal preference).

Finally, HOMPA’s accuracy depends on the accuracy of the available data. It seems obvious that personality factors
are inherently difficult to measure and that some will try to conceal parts of their identity to their benefit. Additionally,
some subequations rely currently on empirical insights from singular studies, which makes the results not particularly
robust.
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We stress that HOMPA’s outcome should only be used as a basis for discussion and recalculated if company
infrastructure or employees’ preferences change. We also refrain from, for example, linearly combining the subfactors
into one single score as this score could easily misrepresent the actual situation (e.g., the employer does not want
home office while the employee wants 100% home office would lead to a score of 50%). Besides altering the home
office proportion, there are other possibilities to arrange for a fruitful collaboration, such as providing more flexible
scheduling and work arrangements, implementing employee feedback mechanisms, and open communication between
employer and employees.

4.4 Ethical Considerations

While the presented algorithm provides a practical solution for determining the ideal proportion of home office, it
raises ethical concerns.

According to Orphanou et al. [30], a key concern is algorithmic fairness. Preventing potential biases related to gender,
age, or race is crucial, as a biased algorithm could result in unfair treatment of employees, impacting their mental health
and the company’s working atmosphere. For example, employees might still want the right to home office regardless of
actually using it to be treated equally.

Protecting against algorithm misuse, such as altering data, falsely assessing teleworkability, or invading employee
privacy, is also important (see [8, 9, 11]). There is a risk that HOMPA could be extended in a way that solely benefits the
employer (see [14]), creating an unjust system. Thus, it is necessary to ensure that any modifications or updates to
HOMPA serve the interests of all stakeholders and do not undermine the fundamental rights of employees.

Another important ethical consideration is who should determine whether HOMPA should be applied. Should it be
the employer, the employees, or employee representatives? In line with Das Swain et al. [11], it is essential to consider
the interests of all stakeholders in the decision-making process, including the potential impact of HOMPA on employee
satisfaction, morale, and mental health.

Moreover, the frequency of recalculating the proportions of home office is an ethical consideration. HOMPA must
be updated frequently enough to ensure that it remains relevant and accurate while also considering that frequent
recalculation may impose additional organizational and mental efforts on employees and the company if the ways of
work often change.

4.5 Limitations

In this work, we presented an algorithm to determine the ideal proportion of home office from the employer’s and
employee’s perspective, which has some limitations that we address in this chapter.

Local applicability: In Section 3.2.4, the Task-Media-Fit model and its application were discussed in detail. As HOMPA

is based on a survey of employees in Germany, the algorithm could lead to a different or inaccurate result in other
countries. The cultural aspect is therefore not taken into account. Furthermore, the Task-Media-Fit model does not
consider the activities "training, instructing, teaching, education", as these were considered to be only partially but not
completely teleworkable. The Corona crisis has shown that teaching and instructing also work digitally [33].

Company data: HOMPA was simulated in the context of this project work based on two different companies. These
companies were modeled after real-world companies. In principle, HOMPA should, therefore, also work with real
company data, whereby an internal company survey can validate the assumptions for the social factors for home offices
and, if necessary, modified specifically for the company. Aspects of data protection must be taken into account.
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Selection of social criteria: Various social criteria were selected for the formation of HOMPA. The criteria most
frequently mentioned in previous studies were used [2, 5, 21, 34]. However, it can be assumed that other criteria can also
shape the motivation for home office. Examples include membership of minorities or possible conflicts at the workplace.
One criterion used in HOMPA is gender. Here, only male and female genders are considered, as no data has been found
for gender diversity (presumably, none is available). One criterion that was not considered is trust between employee
and employer. As trust exists for mostly personal reasons - or not, the objective approach for an algorithm was missing.

Legal considerations: An algorithm for home office implementationmay also face limitations due to legal considerations
and external factors that could override its results. For instance, during the COVID-19 pandemic, the urgent need for
increased work from home may supersede HOMPA’s recommendations as health and safety concerns become the top
priority.

5 CONCLUSION AND FUTUREWORK

Discussion about home office became even more relevant due to COVID-19. However, to date, there does not exist a
mathematical formulation of a potentially ideal solution to the proportion of home office. Our developed algorithm is
an approach to offer employers an objective assessment of the "home office" option based on related literature. As we
took both the employer’s and employee’s point of view into account, there is a very good chance for high acceptance.
We used our algorithm to evaluate two fictional companies. In the future, our algorithm can help employees and
employers determine appropriate measures for home office for the best of both sides. Additionally, to evaluate HOMPA’s
effectiveness, it is crucial to compare its results with actual home working experiences in practice, identifying areas of
improvement or discrepancies. By analyzing these findings, refinements can be proposed to enhance HOMPA’s accuracy
and adaptability to evolving work-from-home scenarios and requirements.
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A EXTRACTED VARIABLES WITH SOURCE

Based on the selected literature, we defined variables for the different steps to determine the proportion of home office
for employees and companies.

Table 5. Variables for the presented algorithm.

Evaluation Step Variable Type Literature source

1a - Field of activity

𝑇1 (Manufacturing industry/ Production) Float [2]
𝑇2 (Quality Control/ Repair/ Renovation) Float [2]
𝑇3 (Transportation/ shipping/ logistics/ loading) Float [2]
𝑇4 (Gastronomy or hotel trade) Float [2]
𝑇5 (Entertainment Industry) Float [2]
𝑇6 (Nursing professions) Float [2]
𝑇7 (Traffic control/ traffic monitoring) Float [2]
𝑇8 (Recycling/waste management/cleaning) Float [2]
𝑇9 (Advice/ Consulting) Float [2]
𝑇10 (Marketing/ PR/ Advertising) Float [2]
𝑇11 (Planning/ organization/ preparation of processes) Float [2]
𝑇12 (Research and Development) Float [2]
𝑇13 (Information gathering and documentation) Float [2]
𝑇14 (Working with computers) Float [2]
𝑇15 (Internet use/ email processing) Float [2]
𝑇16 (Purchasing/ Sales) Float [2]

1b- Infrastructure Infrastructure Boolean [7]
1c - Trial period entree date Date [29]

1d - group work
(based in the task
Media Fit Hypothesis)

𝑄1
Generate plans and tasks Float [26]

𝑄2
Solving Problems and
Decision making

Float [26]

𝑄3
Negotiate Float [26]

𝑄4.1
Resolving Conflicts of Power Float [26]

𝑄4.2
Executing Performance Task Float [26]

2a - Generation 𝑌birth Date [21]
2b - Education 𝐿edu String [5]
2c- Commute time 𝑡commute Integer [34]

2d - Caring Responsibility 𝐺 String [2]
𝐶 String

2e - Personality
𝑂𝑃𝑁 Integer [22]
𝑁𝐶𝑀 Integer
𝑃𝑃 Integer

3 - Employees’ requests 𝐻wish Boolean [21]
𝐻wishdays Integer [21]
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B INDIVIDUAL PROPORTION OF HOME OFFICE FOR EVERY EMPLOYEE

Table 6. Results for each employee of the Sport GmbH.

Job 𝐻𝑠𝑜𝑐𝑖𝑎𝑙 𝐻𝑜𝑝𝑡 𝐻𝑚𝑎𝑥 𝐻𝑝𝑟𝑒𝑓 𝑒𝑟 diff_to_max diff_to_opt diff_to_social
Cleaner 38.5 0 0 0.0 0 0 38
Controller 36.9 0 0 40.0 -40 -40 -3
HR Manager 43.4 60 100 40.0 60 20 3
IT specialist 1 43.5 100 100 80.0 20 20 -36
IT specialist 2 43.4 100 100 100.0 0 0 -56
Janitor 26.2 0 0 0.0 0 0 26
Marketing Manager 43.0 100 100 40.0 60 60 2
Purchasing Manager 35.6 70 100 0.0 100 70 33
Sales Representative 31.8 45 100 0.0 100 45 31
Secretary 38.98 100 100 60.0 40 40 -21
Salesman 43.5 0 0 0.0 0 0 43
Salesman 33.0 0 0 0.0 0 0 32
Salesman 43.0 0 0 0.0 0 0 42
Salesman 35.0 0 0 0.0 0 0 34
Store Manager 29.25 20 80 20.0 60 0 8
Store manager 24.5 20 80 40.0 40 -20 -5
Team Manager - Finances 47.0 70 100 0.0 100 70 42

Table 7. Results for each employee of the Bank Zwei AG.

Job 𝐻𝑠𝑜𝑐𝑖𝑎𝑙 𝐻𝑜𝑝𝑡 𝐻𝑚𝑎𝑥 𝐻𝑝𝑟𝑒𝑓 𝑒𝑟 diff_to_max diff_to_opt diff_to_social
Controller 42.59 100 100 80 20 20 -37
Purchasing manager 43.0 65 100 100 0 -35 -57
Janitor 35.4 0 0 0 0 0 35
IT specialist 47.6 100 100 20 80 80 27
Customer care 38.2 80 100 40 60 40 -1
Customer care 49.6 75 100 100 0 -25 -50
Marketing manager 42.7 75 100 40 60 35 2
HR Manager 50.6 50 100 20 80 30 30
Cleaner 34.6 0 0 0 0 0 34
Secretary 36.8 100 100 0 100 100 36
Team Manager - Finances 49.0 70 100 0 100 70 48
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C GROUP TASK CIRCUMPLEX MODEL

Fig. 2. Group Task Circumplex model according to McGrath [26].
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