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Abstract:

An office is a place where office task is carried out. An important building
component that provides a view to the outside is the window. This paper aims
to investigate the effect of office and view factors on occupants’ satisfaction.
The research uses a cross-sectional survey method, data was collected from
five offices in Kogi State in Nigeria with a total of 267 respondents. The
purposive sampling method was used because it was specifically for occupants
of shared-room offices and open-plan offices. The analysis was performed
using SPSS Version 23 and AMOS Version 22 for modelling. Seven salient
factors were identified to be interrelated in the relationship model. The results
revealed a valid model and the effect of each construct on occupants’
satisfaction was moderate. The overall squared multiple correlation value is
moderate. The study extends the existing knowledge of the relationship
between office and window view factors on occupants’ satisfaction. Also, it
provides suggestions for building stakeholders such as Architects, Builders,
Interior Designers, and Facility Managers that can be applied to improve the
satisfaction level of office space users, thereby creating a sustainable office
environment.
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Introduction

An office building is majorly to provide a workspace and a supportive environment for its
occupants. Office space has been continuously linked with administrative and intellectual
output. The increasing use of automation in the manufacturing sector has led to a shift of jobs
towards the service industry (WCED, 1987), thereby creating a repositioning of the economy
(Morrison & Macky, 2016). Physical office work in a production environment has
metamorphosed to deskwork and knowledge excellent work environment over the past years
(Kang, Ou, & Mak, 2017; Van der Meiden, Kok, & Van der Velde, 2019). Office workspace
now provides a flexible environment with activities contrary to the traditional fixed and passive
style (Ali, Chua, & Lim, 2015). The consistent venture for improved handling of information
and exceptional productivity is the reason for these changes in workspaces through the years.

Classification of Offices

An office layout refers to the physical office space, and offices are classified based on their
functional features and layout. The different categories of offices are single-cell, shared-room,
open-plan, flex, and combi office ( Danielsson, Wulff, & Westerlund, 2013; Danielsson &
Bodin, 2008; Danielsson, Bodin, Wulff, & Theorell, 2015; De Been & Beijer, 2014; Seddigh,
Berntson, Bodin, & Westerlund, 2014). The single-cell office which is also known as the
private office refers to a single room office that is mostly occupied by one person. The single-
cell office is commonly an enclosed area having a window. The office spaces that are occupied
by two or three occupants’ are referred to as the shared room offices. Access to individual
windows, privacy or visual screens may not be provided for in the shared room and open-plan
office (Danielsson & Bodin, 2008). The open-plan offices have open layouts with fixed
workstations that may have an inner wall separating the office space. The open-plan office is
sub-divided into three types; the small open-plan, medium-sized open-plan, and the large open-
plan. The number of employees in the office determines the office type, the small open-plan
consist of four to nine people, the medium-sized open-plan office consist of ten to twenty-four
people, while the large open-plan office consists of twenty-five or more people (Danielsson &
Bodin, 2008). The flex- office is an open-plan space that allows not more than seventy per cent
of the workers to be in the office altogether, while the combi office does not have defined
spatial areas therefore the workers of this office type have access to individual workstation
spaces for collaborative work (Danielsson & Bodin, 2008).

The outdoor environment of an office and the views accessed through the window which
constitute part of the workplace physical environment is an important benefit as regards
occupants’ satisfaction and work performance that has been ignored (Lottrup et al., 2015).
From the office definitions given, the focus of this paper will be on the shared-room and small
open-plan offices.

Window view

One of the requirements for an office building is the provision of windows. A window is a
conspicuously attractive element in an office due to its daylight and view to the outside
functions (Marty, Marty, Fontoynont, & Christoffersen, 2003). The window element is a
building component that allows visual contact from the inside to the outside world (Hellinga,
2013), enabling a visual connection with the external atmosphere (Fontenelle, Eurico, &
Bastos, 2014). The principal functions of windows are ventilation, lighting, and viewing
(Hellinga, 2013). The window is an important physical building element that solves the
psychological demands of occupants’ by providing a view that connects them to the outside.
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The intricacy of the interactions and attachment to windows by humans ought to be understood

for an effective maximization of window benefits for different user groups (Fontenelle &

Bastos, 2014). Research on windows have shown that comfort ratings recorded from building

occupants’ that have access to windows is better than those who have their seating located

positioned away from windows, this result applies to various types of buildings. Yildirim,

Akalin-Baskaya, & Celebi, (2007) in their study found that the satisfaction of an occupant is
highly influenced by the distance of the window from their seats.

A view in office settings can be defined as the part of the immediate surrounding that is
continuously seen by the employee. Research has shown that window views and connections
to the outside environment are of utmost value which is not just based on preference
(Heerwagen & Orians, 1986), but on the occupants’ health and well-being (Kuller & Lindsten,
1992; Mangkuto, Rohmah, & Asri, 2016; O’Brien & Gunay, 2014). According to Lottrup et
al., (2015), the benefits of natural settings are theoretically explained based on evolutionary
and cognitive standpoint. In general, one of the most likely thrilling window function is the
view (Aries et al., 2010; Ozdemir, 2010), the reason is that access to view connects the outside
to the inside (Salonen et al., 2014). Office occupants’ usually spend a lot of their time in the
office staying indoors on account of working culture or the belief of being too busy (Lottrup et
al., 2015). Occupants’ of offices mostly spend at least eight hours in the office daily, and the
office environment is often characterized as a stressful and fatiguing environment with fewer
features of nature, and usually tension-filled (Chang & Chen, 2005). Previous studies show that
the presence of a window in an office space serves more functions than just aesthetics. The
connection to views has positive psychological effects on the occupants’. The window view
acts as a micro-restorative setting because it allows for micro-breaks whenever the occupants’
attention is drawn to the view (Kaplan,1995). According to research, a glance at the outside
greenery via a window brings about a heartening psychological outcome, also the rate of
healing is improved because of having windows in the space (Herzog, Kaplan, & Kaplan, 1976;
R. Kaplan, 1993; Ulrich et al., 1991). Window views can be beautiful, charming, captivating
and allow a swift break from the office activity (Leslie, 2003).

Occupants’ Satisfaction

Cambridge dictionary defines satisfaction as an emotion that is pleasant. It is a state whereby
the needs or expectations are fulfilled or having nothing to complain about (Kwon, Remgy, &
Bogaard, 2019). According to Samani, (2015), occupants’ dissatisfaction may also arise from
physical office conditions such as the orientation of facade, work desk location, or office
layout. Occupants’ satisfaction in the office is hinged on the window distance from the
workspace and the nature of the task carried out (Kwon et al.,2019). In a nutshell, the view
from the window is linked to occupants’ satisfaction within an enclosed space ( Konstantzos et
al., 2015).

This study seeks to investigate the relationship of office factors and window view factors on
occupants’ satisfaction. The office factors and view factors considered for the study were based
on Hartig, Mang, & Evans, (1991) statement that windows are necessary to provide the
occupants with a visual linkage to the view outside for speedy recovery from stress. The office
is made up of interconnection that links the occupants’ and the work environment. Based on
previous studies, the constructs used for this study are office factors; window distance, seating
arrangement, room height, and office size, while the view factors are; view content, and view
satisfaction. The occupants’ satisfaction is measured using five items.
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Aim and Scope

This study aims to investigate the effect of office and window view factors on occupants’
satisfaction particularly in shared-room and open-plan offices within Kogi State of Nigeria,
using Structural Equation Modelling. Thus, the data was collected specifically from office
occupants’ that occupied a shared room or an open-plan office in Government office buildings.

The study area is Kogi State which is situated in Nigeria.

The following hypotheses are formulated based on the literature reviewed.

H1- Office factors have a significant and positive influence on Occupants’ satisfaction
H2- View factors have a significant and positive influence on Occupants’ satisfaction

Materials and Methods

The research made use of the survey method whereby questionnaires were used for the
research. The questions were adapted from previous research; Hellinga, (2013), Aries et al.,
(2010), and Dogrusoy & Tureyen, (2007). A team of experts consisting of three Architects, two
Facility Managers, a Building Technologist, and two Landscape Architects took care of the
content validity. The questionnaire is divided into four sections, namely the demographic data,
office factors, windows and view factors and occupants preferences.

The survey is a cross-sectional survey whereby closed-ended questionnaires were distributed
across five Government buildings in Kogi State. The purposive sampling method was used to
specifically distribute the questionnaire to only occupants’ of shared-room and open-plan office
types. The 5-point Likert scale was used to get data from the respondents. A total of 350
questionnaires were administered, however, 331(94%) questionnaires were brought back.
Consequently, questionnaires with an uncompleted response and missing data of more than
10% were not used for the analysis, therefore 267 valid questionnaires were used for the
analysis. As stated by Awang, (2015), Hair et al., (2011) opine that a minimum sample size of
200 is acceptable.

Data Analysis of the Survey

The research was based on the valid 276 responses hence Structural Equation Modelling (SEM)
was used for the inferential analysis. SEM is applicable with a sample size of at least 200
normally distributed data (Hox & Bechger, 1999). SEM comprises two components namely;
the measurement model and the structural model. Confirmatory Factor Analysis (CFA) is a
vital aspect used to test the fitness of data for the hypothesized model (Chong, Nazim, &
Ahmad, 2014). In this study, the Statistical Package for Social Science (SPSS) version 23 was
applied for the preliminary analysis while AMOS 22.0 version was the modelling tool.

Demographics of Respondents

The gender of the respondents had male (62.2%) and female (37.8%). The ages were classified
as less than 30years (43.8%), 31-40 years (28.5%), 41-50 years (21.0%), 51-60 years (8.2), and
above 60 years (1.1%). The Educational qualification showed that the majority of the
respondents have acquired Tertiary Education and other higher qualifications; Secondary
Education (2.2%), Tertiary Education (42.7%), Bachelor’s Degree (41.6%), and Master’s
Degree (13.1%). Most of the respondents have served in their organisations for more than five
years; less than 5 years is 37.1% while the summary of 5 years and above is 62.9%.
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Kaiser-Meyer-Olkin and Bartlett's Test

SPSS version 23 was used for the analysis, it showed a Kaiser-Meyer-Olkin (KMO) and
Bartlett’s Test of Sphericity results of .000 is significant and the .840 value indicates that the
data set is suitable and acceptable as the correlation matrix is not individualistic. Pallant, J.
(2016) cited that Kaiser, 1970 suggests that having values of .6 and above is a good indication
that the factor analysis is appropriate.

Construct Reliability

The Confirmatory Factor Analysis carried out using Analysis of Moment Structures (AMOS)
software version 22. A fundamental requirement of using AMOS software is that the reliability
and validity test is first carried out before proceeding to use the Structural Equation Modelling
(SEM). The reliability assessment for the measurement model was done using the criteria for
Composite Reliability (CR) and Average Variance Extracted (AVE). The CR and AVE result
for each construct and are all above the required minimum value of 0.6 and 0.5 respectively
(Awang, 2015). The total number of latent constructs is seven.

Construct Validity

The Confirmatory Factor Analysis (CFA) validating procedure was used, consequently, items
with low factor loadings were deleted to achieve acceptable Fitness Indexes. The following
items were deleted in the course of the individual pool of the CFA; WDB6, SAB6, VSC4, and
CVC2. The identified pairs of unneeded items through Modification Indices (MI) were
constrained using Covariation. The variables that resulted in Covariation are WDB2-WDB3,
SAB2-SAB4, FHB1-FHB5, and VSC3-VSC6. Table 1 shows the results of the reliability and
validity analysis. The model fitness of the collected data is achieved by making use of not less
than one Fitness Index from each of the three groupings of the model fit (Holmes-Smith, 2006;
Hooper, Coughlan, & Mullen, 2008). The Absolute fit category is made up of the Chi-square,
Goodness of Fit Index (GFI), Root Mean Square Error of Approximation (RMSEA); the
Incremental fit group comprises of Adjusted Goodness of Fit Index (AGFI), Comparative Fit
Index (CFI), Bentler Bonett Normed Fit Index (NFI), and the Tucker-Lewis Index (TLI);
while the third group is the Parsimonious fit (Chisg/df). Table 2 shows the results of the Fitness
indices. The entire fitness indices point out acceptable values; CFl is 0.958, IFI is 0.958, TLI
i5 0.943, P is 0.000, RMSEA is 0.055, and with a ChiSqg/df =1.478. Based on the studies, if the
figures of TLI, CFI, and IFI, are close to 0.95, meaning the model is considered a good fit
(Bentler & Bonett, 1980), the Measurement model of this study is considered to be good.
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Constructs Items List of Factor Composite  Average
Items  loading Reliability  Variance
(CR) (AVE)
Above 0.6  Above 0.5
Office factors WDB WDB1 .97 0.930 0.733
(OFAC) (Window WDB2 .95
distance) WDB3 .71
WDB4 .63
WDB5 .96
SAB SAB1 1.00 0.962 0.836
(Seating SAB2 .77
arrangement)  SAB3 .96
SAB4 .85
SAB5 .97
FHB FHB1 .92 0.975 0.868
(Room height) FHB2 .91
FHB3 .97
FHB4 .97
FHB5 .82
FHB6 .99
0SB OosB1 .88 0.946 0.743
(Office size) osB2 .83
OSB3 .87
osB4 .87
OSsB5 .82
OsSB6 .90
View factors CcvC CvCl .81 0.905 0.705
(VIEF) (View content) CVC3 .85
CvC4 .76
CvC5 .93
VSC VSC1 .99 0.911 0.677
(View VSC2 .62
satisfaction) VSC3 .74
VSC5 .92
VSC6 .79
Occupants’ SAT SAT1 .88 0.932 0.733
satisfaction (Occupants’ SAT2 .96
(SAT) satisfaction) SAT3 .84
SAT4 .79
SAT5 .80

Source: (Authors Field Work)
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Table 2: Fitness Indices Result for the Measurement Model

Category’s Parsimonious Fit Absolute Incremental Incremental Absolute
Name fit fit fit fit
Fitness Chi- df  Chis CFlI IFI TLI RMSEA
Indexes square g/df
Acceptance Chisqg/ CFlI IF1 >0.90 TLI>0.90 RMSEA
level <3.0 >0.90 <0.08
Initial value ~ 895.848 606 1.47 .958 .958 943 .055

8

Source: (Authors Field Work)

Structural Model

The structural model is used for SEM analysis, it represents the existing relationships between
the latent constructs. The two exogenous constructs VIEF and OFAC as shown in Figure 1
reveal that correlation is below 0.85 which means the constructs are not redundant. Table 3
shows the fitness indices results for the Structural model. The overall result had the following
values: Chi-square= 1126.430, df =589, Ratio =1.912, CFl = .952, IFI= .952, TLI= .948,
RMSEA=.059. The list of factor loadings and also, the validity of the office and window view
constructs all have acceptable CR and AVE values.

Table 3: Fitness Indices Result for the Structural Model

Category’s Parsimonious Fit Absolute Incremental Incremental Absolute fit

Name fit fit fit

Fitness Chi- df  Chis CFlI IFI TLI RMSEA
Indexes square q/df

Acceptance Chisg/ CFI1>0.90 IFI>0.90 TLI >0.90 RMSEA
level <3.0 <0.08
Initial 11264 58 191 952 952 948 .059
value 30 9 2

Source: (Authors Field Work)

Discussion of Findings

Figure 1 is the outcome of the structural model. It reveals the interaction between all the
constructs. The squared multiple correlations with R? as the value and standard regression
weight were used for this research because of its benefit of clear and acceptable interpretation
of the entire interrelationships existing in the model. The model is made up of thirty-six items,
and each item has a factor loading that is above the required 0.6 and each of the R? value is
above the required minimum value of 0.4. The standardized beta estimate for the effect of view
factors (VIEF) on occupants’ satisfaction is 0.53, while the standardized beta estimate for office
factors is 0.43. The value of the correlation between the two exogenous constructs VIEF and
OFAC is 0.36 which means that redundancy is non-existent between the construct and also,
discriminant validity has been achieved.

The factor loadings are all positive with high significant values except for VIEF< -- >VSC that
is not significant and has a negative factor loading value of -0.02. This means that the regression
weight for OFAC in the prediction of the followings paths are all significantly different from
zero at the 0.001 level; OFAC< -- >WDB, OFAC< -- >SAB, OFAC< -- >FHB, OFAC< --
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>0SB, OFAC< -- >SAT, and SAT< -- >VIEF, while the regression weight for VIEF in the

prediction of VSC is not significantly different from zero at the 0.05 level. The R? for OFAC

constructs revealed WDB (0.33), SAB (0.36), FHB (0.50), and OSB (0.46) while the VIEF

constructs revealed CVC (0.57), and VSC (-0.02). Also, the coefficient of determination R?

reveals a value of 0.63. This value shows that the contribution of VIEF and OFAC constructs
in estimating SAT is 63%, this overall value is an indication the model is good.

Table 4 shows that the regression weight estimate of SAT< -- OFAC is 0.698, has a Standard
Error (S.E.) of about 0 .047 and the Critical Ratio (C.R.) is 14.902 standard errors above zero.
Also, the regression weight estimate of SAT< -- VIEF is 0.617, has a Standard Error (S.E.) of
about 0.079 and the Critical Ratio (C.R.) is 7.797 standard errors above zero. The results reveal
that both paths have a positive relationship. It shows that the study hypotheses both have
positive effects on occupants’ satisfaction (SAT). Hence, the hypotheses are both supported.

Hypotheses Estimate S.R C.R P
SAT< -- >0OFAC .698 047 14.902 ikl
SAT< -->VIEF 617 .079 7.797 ikl

Source: (Authors Field Work)

Table 4: Significant Effect of Office Factors (OFAC) and Windows View (VIEF)
Factors on Occupants’ Satisfaction (SAT)

The model in Figure 1 shows the effect of office factors and window view factors on occupants’
satisfaction based on the data retrieved from respondents in Kogi State that occupy shared-
room and open-plan office layout. The output shows that even though the model has an overall
good value the aspect of view satisfaction is still very poor. The view satisfaction (VSC) which
is a sub-construct of view factors (VIEF) indicates that what is viewed by the office occupants’
has a negative effect on their level of satisfaction. Furthermore, the seating arrangement (SAB)
and window distance (WDB) with R2 of .13 and .11 respectively indicates that these factors
are not favourable to most of the occupants. These findings are in line with some past studies
which opine that what is viewed through a window is also important and not just having a
window present in the space (Ozdemir, 2010; Kaplan, 1993). A study carried out among office
occupants revealed that employees who had access to even a bit of nature outside the building
through the window had significant satisfaction ratings than those who did not have access to
surrounding nature (Kaplan, 1993). The relationship between view satisfaction and view
factors in this study is negative, although that of view content and view factors is positive, the
weak values of seating arrangement and window distance indirectly affect view satisfaction
negatively. These factors are determinants of occupants’ satisfaction according to Charles &
Veitch (2002), Yildirim et al (2007). This is in line with previous studies whose findings show
that offices vary in terms of satisfaction prospects and that several perceived physical properties
of offices are associated with satisfaction (Chang & Chen, 2005; Galasiu & Veitch, 2006;
Ozdemir, 2010.
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Figure 1: Structural Equation Model of Office and Window View Factors
Source: (Authors Field Work)

Conclusion

A major component of an effective organisation with a satisfied workforce is having a
satisfactory physical environment. The significance of carrying out a study on the effect of
office and window view factors on occupants’ satisfaction is to promote social sustainability
because a lot of time is spent in the office environment. Consequently, there is a need to provide
a sustainable office environment for the occupants’ well-being.

The Structural Equation Modelling tool used for the analysis was able to test the relationships
between latent variables and their indicators simultaneously. The measurement model was used
to check for the existing relationship linking latent variables and the observed variables, while
the structural model displayed the relationship and path strength within the latent variables.

The results of this study are important steps towards establishing proper practices and
guidelines for offices in the aspect of window views and the workspace arrangement. This
study supplies additional information on occupants’ satisfaction and their office environments
for facility managers, architects, designers, landscape architects, and researchers. This study
recommends that Building Designers should consider facing offices in the direction of natural
and open scenes for maximum restorative effect on occupants’. This may likely boost
occupants’ satisfaction with their environment.

This research adds to the body of knowledge and it is an indicator that more interesting natural
scenes should be intentionally created around office buildings to meet the needs of the
occupants’ psychologically for improved satisfaction levels.
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Future studies could focus on other office layouts or the private sector, as this study dwells on

government offices.
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