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Abstract

Organizations are constantly looking for ways to enhance performance. Currently, most empirical studies on this
subject have adopted crosectional methods. However, recent literature claims thaisssectional methods

are often biased, and that other nthods that collect reatime data are preferred. As there is no empirical
evidence that confirms these claims, the current study aims to identify the differences between Ecological
Momentary Assessment (EMA) and crgsstional(CS)methodswithin the office environment A case study

was performedamongst the employees of a Dutcimsurance companyRespondents were divided into two
groups: the first group filled out the crosectional survey (n=80), and the second group answered the same
guestions based othe EMA principles using a mobile application (workplace n=95; restroom n=65; restaurant
n=28).0veral it can be concluded that there are indesignificantdifferences between EMA and CS, in terms

of survey response, survey scores amployeeenvironmentrelationships This study confirms thaEMA

indeed captures withirperson fluctuations, which crossectional methods are unable to captuidowever,

results also showed that there are more factors that need to be considered in order to conduct a successful EMA
study.Based on the results of this study, it is still thought that EMA is more reliable than CS, when it comes to
collecting datawithin the office eavironment Although currently no further claims can be made, this study has
opened upthe door for further examination of the differences between these two data collection methods.

Key words:Qrosssectionalsurvey,EcologicaMomentaryAssessmen{EMA) PhysicalWork Environment,
Productivity, WellBeing, Job Satisfaction.



Executive summary

Organizations are constantly looking for ways to enhance performaRan the perspective of facilities
management, the most effective way to do this is by optimizing the physical work environment in terms of user
performance.Currently, most empirical studies on this topic have adopted esestional methods. However,
recent literature claims that crossectional methods are often biased, and that other methods that collect real
time data are preferred. This method is also referred to as Ecological Momentary Assessment (EMA).
Theoretically, EMA counts three major advantagehencompared to a crossectional survey. EMA takes into
account withinperson variability, minimizes recall bias, and maximizes ecological validity.

However, there is no empirical evidence that confirms these claims. Therdfasereport describes and
evaluates the differences between two data collection methods: Ecological Momentary Assessment (EMA) and
a crosssectional surveyin order to compareghese two methods, this study looks into the relationship between

the performance levels of office employees and their working environment. Employee performance is hereby
operationalized asemployee productivity, job satisfaction, and employee vireing(EWB). Three touchpoints

of the office environment are consideredhe restaurant, the restroom, and the employe&@gersonal
workspace. These specific touchpoints were selected, as they all serve a different purpose within the office
environment.

An expbratory approach has been adopted, as the differences between a-sextional survey and EMA are

being explored. The results are meant to open up the door for further examination of the differences between

these two data collection methods. During the pimical part of this study, a case study approach was taken.
SOldzaS 2F (KAa addReQa SELX 2N} 02NE yIl (dzNBS caséd 6 & RS

approach).The respondents were selected based on volunteer sampling. Theyfosp filledout the cross

sectional survey, and the second group answeredsidi®e surveyjuestions based on the EMA approach.

A crucial differencébetween the two methodds that EMA respondentenly answer questions about their
current location (i.eone touchpoint) whereas CS respondents evaluate their entire work environnfiesit
multiple touchpoints) Thus in order to collect enough observations for each touchpoEMA requires more
respondents thardoes CS During this study,ite CSsurvey resulted in 80 observatioffisr each touchpoint
(n=80) whereas EMA fluctuated highlcross touchpoint$workplace n=95; restroom n=65; restaurant n=28)
Although the number of observations for the workplace is sufficient, the number of obsersatanthe
restaurant certainly is notBased on these results it can be concluded that the number of EMA respondents
depends at least partially on the amount of time a respondent spends at this particular touchpoint.

After the data collection,ite crosssectional data was analysed using multiple linear regreqsitriR) combined

with a principal component analysis (PCR)e EMA data was analyzed using Linear Mixed Models (LMM),
because this method is particularly suitable for datasets that include repeatasures.The resultsof the
analysisshowed that both datasets identified a significant relationship betweenasygects of thavorkspace

and employee complacency. In addition, the crsestional data alsadentified a significant relationship
betweenthe restroom and job complacency, and between the interior and acoustics of the workspace and the
ability to finish work. These additional relationships may hanly been identifiedwithin the CS datdecause

the sample sizef this groupwas significanyl highercompared to EMAThus, these same relationships may be
underlying the EMA data, but mayrrrentlynot be significant due to the limited number of observations.

Based on the current study, it can be concluded ttiedre are indeed differences beten EMA anatross
sectioral methods in terms of survey response, survey scores amgployeeenvironmentrelationships In
addition, this study confirms tha&EMA captures withisperson fluctuations, which crossectional methodsre
unableto capture.However, despite the advantages of EMA that are mentioned in various literature studies,
there are more factors that need to be considered in order to conduaic@essful EMA studyzor example

most people are not familiar with EMA, and do not seem to understand why they have to answer the same
survey questions multiple times. This confusion leads to a lack of motivation to fill out the surveys. Consequently,
the sample sizédecomedoo small to reveal any meaningful relationshippherefore additional attention needs

to be paid to the human factaf data collection, to ensure sustainable user engagem@strall, lased on the
results of this study, it is stithought that EMA is more reliable than CS, when it comes to collecting data.
However, this study does not provide sufficient proof to make hard claims.
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Key concepts and definitions

Customer journeyThe customer journeis aset of interactionsdetweena customer and a product, a
company, or part of its organization (e.g. physical workplace) that spans a longer period of time and consists of
multiple componentsand multiple touchpoints(Lemon & Verhoef, 2016

Ecological Momentary Assessment (EMA)collective of a range of research methadhkich capture
Y2YSYy UGl NBE O0SKIFI@A2dzNAE yR LJAeOK2ft23A0It adlrasSa Ay GKS
behaviours and states over time (Beal & Weiss, 2003).

Employee productivityOutput per employee hour, quality considered (Sutermeister, 1976).

Employee WelBeing (EWB)TheLJr NIi 2 F 'y S Y Llbeng, $& déy p@a@igendbe t ¢ St f
determined primarily by their work and can be influenced by wakplinterventions (Juniper et al., @9).

Facility managementAn integrated approach to operating, maintaining, improving and adapting the buildings
and infrastructure of an organisation in order to create an environment that strongly supports the grimar
objectives of that organisation (Barte& Baldry, 2003).

Job satisfactionPt St adzN>F 6t S 2NJ LI2aAGAGS SY2GA2ylf adariSz NBadz
(Locke, 1976).

Open (plan) office A workspace whose perimeter boundaries do not go to the ceiling gvileidemann
2001).

Private (cellular) officeA workspace that has four walls to the ceiling and a d8oill & Weidemann, 2001)

Subjective welbeing (SWB)The overall assessmén 2 F 'y AYRAQGARdzZE £ Q& €t AFS ljdz f A
F24834aYSyd Aa olasSR 2y 2y8Qa LINR2YyFt adlyRFNRAS NI K

Touchpointy ¢ 2 dzOKLR2Ayda FFNB Ftf GKS | NBIa ¢KStoBduingdaJSNE2Y Y
during a company visit. Each impression has an impact on the overall evaluation of the customer journey.

Workplace:The entire physical work environme(Brill & Weidemann, 2001).

Workspace A smallerspacewithin a workplacevhere an empbyee sits (mostly) when in the office
(Brill & Weidemann, 2001).



1.0 Introduction

In a world with growing international competition, organizations are always looking for new ways to enhance

their performance.From the perspective ofacilities managementthe most effective way to do this is by

optimizing thephysicalwork environmentin terms of user performanceAs the average adult spends about a

quarter to a third of their waking life at work (Beal & Weiss, 2003)nivisurprisingthat the physical workplace

has a direct impact on both psychologicaid behavioural outcome&or example, pprovidingemployeeswith

a comfortable and satisfying work environmemmployee productivitycould increase up to fifteen percent

(Leyteret al., 2003)Besides productivity, the physical workplace also has a significant impact on job satisfaction

which is widelyrecognized as a key indicator ofganizationalperformance. Accordingpo Locke (1976), job
satisfactioncan be defined & B @taN> 6t S 2NJ LIRAAGAGBS Sy2GAz2ylf &dlGasSs
220 SE LENJerSgie€nfjdstnents irthe physical work environment can alselp toimprove Employee

Well-Being (EWB)According to existing literaturéWBcan be defined aéli K & LI NI 2F Iy SYLX 2
well-being that they perceive to be determined primarily by wodnd can be influenced by workplace
interventions (Juniper et al., 2009)n practice, improved EB/generallyeads toreduced levels of e.g. stress,

depression and anxiety.

Besidesscientific studies this topic is also receiving increasing attention from organizatidxss.a result,
organizations arénvesingincreasing time and monewto the design of theiworkplace However, in order to

design better buildings, it is essential to know how the variwoskplaceelements are perceived by its users,

and how the/ impact user performance in terms of e.g. protiuity, job satisfaction and EWB. usercentred
approachwhichenablesorganizationgo obtain thisinformationA & G KS & O dz&, anécérisedds alizhdzNy/ S @ €
interactions between a customer (i.e. office employee) amrbrganlzatlon I(_emon &Verhoef, 2019& These

Ay G SN Oquya Oty 200dzNJ | RATTSNSYU LJzi\yu a& Ay {GAYS:
9EIF YL S& 2F (2d2OKLRAY(G& S6AGKAY GKS 2FFAOS SyOdANRYyYSy.
personal workspag Currently, the most commo way to obtain information onSYLJX 28 SSaQ @ASsa
experiences b each touchpoint, is by conducting a crosectional surveyThis is generally a setport
questionnaire whichis designed to colleatne-time information froma representative sample (crossection)

of the population of interestUnfortunately, despite its many advantagés.g. widely accepted, relatively
inexpensive, aneéasy to completg recent studies clairthat crosssectional methods are unreliahleue b a

number of reasongFisher & To, 2012).

First by asking participants to summarize théiehaviour andexperiences, researchers are missing out on
meaningful withinperson variabilityBeal & Weiss, 2003for example, when an employee is asked to rate his
job satisfaction, his answer could vary from moment to moment, or from day to day, depending on his
environmental situation (e.g. mood, workload, wefi&mily conflicts) at the time of retrieval. In case of a cross
sectional survey, such fluctuationsuld either stay unnoticedor they would beegardedameasurement error
(Engelen et al., 2017%econdlythe outcomes of a crossectional survey are often biased because of memory
errors (Shiffman et al., 2008Jhis is because$2 LI SQa YSY2NAS& NBIFNRAYy3I GKSAN
and behaviours are in fact poor reflections of the actual histopho$e emotions, experiences, and behaviours.
Much of what people recall is actually a reconstruction, pieced together from fragmentary inputs. Therefore,
any delay between an experience and its report also means a loss of information, and reports of affectn

and experiences are considered to be more accurate than metnasgd reports (Fisher & To, 2012).



In order toO | LJG dzNB  Lagg (Of vErQ @cent)fexpériences, researchers have introduced an alternative

type of data collection. This method is generally referred taagcological Momentary Assessment (EMA),
Experience Sampling Method (ESBF diary studis. EMA is a type of data collection which enables researchers

G2 OF LI dzNB-tinle)sxpdrin&eQand Beélavidurs within their natural environment, and track them over

time (Shiffmanet al., 2008 Beal & Weiss, 2003 heoretically, EMAcounts three major advantagesas

compared to a crossectional surveyShiffman et al., 2008First EMA minimizes the reliance on retrospective

recall. Rather than having to recall or summarize a fedliog the past, respondents dEMA are asked about

their current (or very recent) feelings (Freedman et al., 20@®condly instead of collecting onéme
AYTF2NNIEGA2YS 9a! LINBPOGARSA I LAOGANE 2F K2g LIS2LX SQa
situations (Shiffmandt f ® Hany 0 ®d ¢KAAa& Aad AYLERNIIYyd o0SOFdzasS LIS2Lx
the day.Lastly EMA data is collected in a reabrld environment, as the respondents go about their lives. As a

result, this method allows generalization to the resppBy 1 8 Q NBIFf f A@3Sa 6AdSd SO2¢t 2
EMA takes into account withiperson variability, minimizes recall bias, and maximizes ecological validity

Theoretically theseare all valid argumentswhichhavetherefore caused researcher® believe that EMA is
more reliable than a crossectional survey (Shiffman et al., 2008; Beal & Weiss, 2003; Alliger & Williams, 1993).
However besides theoretical arguments, there isampirical evidencahichcanconfirm these claimgEngelen
et al, 2017).Until today, slely one studyhasempiricallycomparal EMA to a crossectional surveyThis study
was conducted byan den Brink et al. (20Q1yvho looked intothe occurrence of recall bias in paediatric
headache amongst childreithey found thatvhen compared to EMAgdopting a crossectional surveyeads
to the occurrence ofecall errors andto more negative pain complain{®an den Brink et al., 2001). Adtugh
this study did find significant differenceén output between EMA and erosssectionalsurvey,similar studies
havenot been conductedvithin an organisational context. Ttobjectiveof this study is therefore to investigate
the differences in output betweeEMAand a crosssectional survey, wheavaluating theoffice environment.

In order to accomplish the stated objective, the following research question needs to be answered:

oHow does an ecological momentary assessment differ from a esessional survey, when evaluating the

.

~

LKeaAOFt 62N] SYSANRBYYSY(d Ay GSN¥& 2F AdGa O2ydNROdzA2

Subquestions that will support finding the answer to the main researcestion are:

Literature study:How can employee performance be conceptualized and measured?
How cani K S deép&idtibedof the physical work environment best be captured?
What is the nature of ecological momentary assessment versus aseotisnal swey,
in an organizational context?

Empirical study: How do employees evaluate the physical work environment, using EMA enogssectional
survey?

By answering the main research question, gresent study contributes to the existing body aétature, as it

will investigate potential differences in output betwe®&MA and a crossectional surveyDoing so will help to

find out whether EMA is indeed more suitable for data collection within an organizational context. Moreover, it
will lead to anmproved understanding of the reliability of cresectional methods. Thisould not only change

the decisionmaking for futurestudies butit mayalsoquestion thereliability of manyexisting studiesvho have
adoptedcrosssectional methods

With respect to the remainder of this thesis, thuctureis as followed.Chapter two, three and four present
the literature review on the physical work environment, employee performance, and both data collection
methods {.e. EMA and crossectional suey).Based on the literature, the conceptual framework is developed.
This framework is presented in chapter fi¥ellowed by a detailed explanation of how the data is collected and
analysed in chapter six. In chapter sevthe results of the performediata analysesre presented Finally,
chaptereight and nineconsist of the conclusion and discussion. Here,&hé dzRrilifigs and limitations are
discussed, and directions for future research are gitreaddition, hisfinal chapter providsthe answer to the
mainresearch questionand preserdthe case organization with a number mfacticalrecommendations.



2.0 Lterature ¢ Physicawork environment

During this study, three touchpoints of the customer journey are considered: the restatiamgstroom, and

the SY LJX 2 & S S Qworksg&cH.EBeyel specific touchpoints were selected, as they all satiffer@nt
purpose within the office environmenEirsty, essential to every office building,tiee workplace During office
hours, this is where employees spend most of their tiffieerefore it is crucial that the workspace supports
performance,and endles employeesto concentrate on their work.Seconty, besides a workspace for
concentration, the office environment should also provide a place for relaxation, where people can go during
their break to recharge. Therefore, the office restaurant was setkeas the second touchpointhirdy, besides

the obvious touchpoints where employees spend most of their time, there are alsamber ofother
touchpoints an office simply cannot do withouttypicalexample is the restroom, which is therefore selected

as the third touchpoint. In the remainder of this chapter, the characteristics of each of these three touchpoints
(i.e. workspace, restaurant, and restrooare further discussed, along with possible waysop&rationalizing
them.

2.1 Restaurant

2 KSy @AaAGAYy 3 | mebléxperiatmeds yigust determinil Wyt vjRlity of the foadThere

are alsoother components that need to be considerdebor example, ecording to Campbebmith (1967)a

meal experience is also determined bye level of service, cleanliness/hygiene, value for money, and ambiance.

During a more recent studyyndersson & Mossberg (200gfated that a meal experience depends upon: food,

service, fine cuisine, restaurant interior, good company, and other cus®@enilar aspects were identified by

Namkung & Jang (20Q8yho concludeahat food is most important, followed by the physical environmeartd

staff serviceWhat these studies have in common, is that they aim to identify the determinants of a meal
expeaience that takes place within the context of a commercial restaurbliotwever, hese meals differ from

the meals provided by organizatioresthey are meals for pleasure, rather than meals for necessity (Williams,

2009). The meals that are provided byddr Y AT F G A2y & | NB ISy SNI ff e TRSNNBR
RSAANIO0fSS o6dzi aSO2yRIFENE (2 GKS 2NEHFYATFGA2y Qa LINRAYLE N

In order to capture the complexity and experience of institutional meals, Gustafsson et al. (2006) developed the

Five Aspect Meal Model (FAMM,; figure 1). This model consists of three main elements (i.e. the product, the
YSSGAYy3aZ YR GKS NR2Y0OX 6KAOK I NB odzAf (0 dz2ll2y Gg2 Gol
the atmosphere). Gustafsson et al. (2008)i I S GKIF 4 GKSasS FTAGS aLsoia G213
experience. The meal takes place in a certain environnraaing), where customers interact witbach other

and the staff fneeting, and where a variety of food and drinkgr¢ducty are served. B including the

management control system, the model acknowledges that management has an impact on the surrounding
atmosphere anan the overall meal experience. However, because these variables cannot be directly observed

by gueststhe management contraystem and the atmospher@e considered to be backstage variables.

Product

The first element of FAMMonsists ofll the characteristics of théood and beverages that are sed/g.e. food
quality), and has a crucial impactbn LIS NB& 2 y Q& YNankung & BabhdS 2008)91,618y3n restaurants,
but aso in workplace settingghereis a growing acceptance that tlservedfood has a significant impact on
important employeeoutcomes Meals at worlkdo not only create welcoming breaks in work routines, thay
alsoconstitute important ingredients and provide employees with new energy. As a result, theseimpalse
both efficiencyas well as thejuality of S Y LJt 2 @wdkStHofls. However even though consensus is reached
on the importance of food quality, researchers have petagreed on the individual attributes that constitute
food quality.Consequently, food quality has been measured using a numhtffefent attributes.For example,
Kivela et al. (200Gtudied food guality by means of the tastiness of food, menu variety, and nutriti@nother
study, food quality was determined based on food presentation, serving size, menu desigtheavatiety of
food (Raajpoot, 2002). Yet another stusl§lectedpresentation, variety, healthy options, taste, freshness and
temperature to assess food qualitiNgmkung & Jang, 280 Thus, consensus is reached on the importance of
food quality, but not on identifing its individual attributes.



Meeting

Apart fromthe food served, £JS NJA e¥aglu@tidnalso dependsn the social interactionthat take place during

the meal experienceThesanteractionscouldtake placebetween customersor between customerand staff.
Gustafssoetalo H nnc 0 ISYSNI £ & NBFSNI G2 buiitcSull 8lsobetferedtba® i A 2y a |
éservice quality. Service quality ithe service customesreceive in a service settingnd includes wiables such

as: employee appearance, number of staff, the quality of service, staff friendliaedsservice spee@ohns &

Pine, 2002)Moreover, service qualityalso encompasses customek) gerceived waiting timeHere, await is

defined as theduration from the moment the customer is ready for the service encounter to the moment the
encounter actually startJohns & Pine, 2002This is important, sswaiting is regarded a waste of timend it

can cause negative emotions, thereby lowering allesatisfaction with therovidedservice

Room

¢ KS & N®r2pdried by Gustafssaat al. (2006), is the environmenin whichthe meal is consumedand
entails many factors including colour schemesfurniture, design, and layout. Together, these factors have a
AAAYAFAOLYG AYLI OG 2y | LISNE2YQa YSI dsitBddeddoNsiraded OS d ¢ K A
that identical foods are evaluated differently when consumed in different settiegsvads et al., 2008 Once
people are inside restaurant they often spend hours observingadth consciously and subconsciously) the
interior of the facility, which in turn impacts their evaluation of the plada.important aspect of the overall
evaluationof the roomis the level of seating comfort, which depends on the design and condition of the
furniture, as well as their arrangement (Sulek & Hensley, 200%).table placement and the spaces between
the seats define personal space, and can regulsttth privacy and interaction. For example, if seats are too
close to each other, this can caugeople to feel crowded.Besideghe architecturaldesign, people are also
affected by thecleanlinessf the walls, floors and furniture=or examplewhether or not floors, tables and
carpets are clearor whether garbage cans aoxerflowing will affect the perceived quality @t service facility
(Barber & Scarcelli, 20Q9)

Atmosphere
Another aspect consideredbiyeC! aa> A& KS NP & ThedoNdeyt of S@ospheérivsavasliiktS NS
AYUNRBRdzOSR o0& Y2GftSN) 6mMmdptro0v AYy | YIFEIN]JSGAy3dI O2yGaSEGX

environmentsi 2 LINB RdzOS aLISOATAO SY2idA2yl f SHMEtEQhedontdxkK | & Sy K|
of arestaurant,atmosphereis generally defined as the entirety of the meal experience, which gegsnd the

physical locationandis created by aldspects of the three main elements combinée.(room, product, and

meeting).In other words, the atmosphérs area group of intangible factors thatirn ameal into more than the

mere sum of its partsThis includesdctors such as thacoustics, temperature, odours, and lighting (Sulek &

Hensley, 2004)Atmospheric restaurants can be described as places where guests feel comfortable and at ease
(Gustafsson et al., 2006).

To summarize, various tools exist for evaluating the meal experience. What these tools have in common is that
besides food quality ey also recognize the importance of both the se@ald the physical environment. With
respect to institutional meals, the most common model is the Five Aspect Meal Model (FAMM). Thisvaedel
developed by Gustafsson amdlleagueg2006) anddentifiesthree main different elements that impact the
overall meal experience: thgroduct, the meeting, and the roomin turn, these three elements are built upon
62 aol (iliadléstti® Sanagement control system and the atmospltgere 1). Together, hese five

FaLISO0Ga &aKILIS || LISNE2YQa YSIt SELSNASYyOSo
Meeting ’ Room ’ Product ’
Atmosphere
Management Control System

Figurel: The Five Aspects Meal Model (Gustafsson et al., 2006)
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2.2  Workspace

The second touchpoint that is included in this study, isehgloyeeworkspacelt is important to note that,
edSy (K2dzaAK g2 NJ L} | Gofieh usedyirfRerciiadg@ally, fhegb @Besentbwil Bistinct
concepts. While the workplace is the place where people go to work (i.e. office building), the workspace is where
employeesactually do their work (i.e. workstation)n order to evaluat workspacequality, buildings were
traditionally assessed gy aPost Occupancy Evaluation (POE) surwehich is a subcategory of the cress
sectional surveyThis methodaims to design better buildings, by identifying what people like and dislike about
their environment.However,NB a S | NiDr&nSitNgieSt extendsbeyond environmental satisfaction, and is
more focused onmeasuringenvironmental supportToimprove the work environmentiesearchers want to
establish to what degree employees can conserve their attention and energy for their work, as opposed to
expending it to cope with adverse environmental conditions (Vischer, 20@8)exampleBrill & Weidemann
(2001) conducted an extensive crosgctional surveyto establishwhich environmental factors have the
strongesteffect on productivity and job satistdon. Theyidentified the ten strongest worpace qualities, which

they argue shouldb€ @S NE 2 NH | v A(lablell jprzopriikg tolOSSRaadNTRIRE relevant workspace
qualities canbe divided into four distinctcategories ergonomics, physical conditions, spatial layout and
aestheticsCombined, these four categoriesnstitute what we call the work environment.

Ergonomics

The first dimension, rigonomics implies studying workspace features, as extension of the human duly.
Derived from the Greek words ergo (work) and nomos (natural laws), ergonomics literally means the laws of
work (Helander, 200p Amongst others, e physical desigaf a workspacéiasa great impact on ergonomics

By assessing and improving office furniture, ergonomic researchers wish to peotgtdyees from longerm
muscular or nerve injury, which can occur due to poor bodily positioning (Vischer, 2@0@jactice, fi
employees have a fixed workstation, speciérgonomic considerations can be given to their desk and chair
design. However, as most employees do not have a fixed workstation, organizations are in need of an adaptable
design, which provides ergonomic support for all users and all office tikk®over, tesidesits impact on
employee health and safetyergonomicconditions alsaaffect employee productivity (Dal & Neumann, 2009).
This was confirmed by Miles (2000), who found that Hdditional investment in ergonomic tables and chairs
can beearnedback in only five months, because of increased productivity levels (Miles, 2000).

Tablel: Ten of the most important workspace qualities (Brill & Weidemann, 2001)
1 Ability to dodistractionfree solo work

Support for impromptu interactions

Support for meetings and undistracted group work

Workspace comfort, ergonomics and enough space for work tools
Workspace sidby-2a ARS 62N)] | YR GRNR LI Y3
Locatednear or can easily find emorkers

Workplace has good places for breaks

Access to needed technology

Quiality lighting and access to daylight

Temperature control and air quality

OO |N[(O(O||W[N

=
o

Physical conditions

The secondaspect of the indoorenvironment consigt of all the physical conditions. These aremmonly

referred to as the atmospherics, and contain all variables that can be sehsmayh sight, sounds, scent and

touch (Kotler, 1973). It is basically an umbrella variable which co#@ bJf SQa&a LISNDSLIiA2y 2F K
ventilation, lighting and noise ione overall assessment. Under certain conditions, these variables can generate

stress, whichmay have a negative impact oemployee productivity (ClemeniSroore, 2006). For example

Hameed & Amjad (2009) found th@lack of)lighting has a significant impact WY LJX 28 SSQ& aSyasS 27
and productivity Moreover, besides lighting,acousticsalso play a crucial role ievaluating the office
environment.Here, henegative perception of acoussics mostly referred to as noise, whictcisnsiderednost

irritating when irregular or unpredictable (Sundstrp@001).Previous studies found that noise is one of the

main causes oflissatisfactiorat the workplace espedilly in openplan offices (Brill & Weidemann, 2001).

genera] people are in a flow state when they are at work, but when they are distracted they are brought out of

this flow state (Mawson, 2002). Thus, noise causes employees to be distracted, which lras a negative

impact on their productivity (Haynes, 2007).
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Spaial layout

The thirdaspect of theindoor environmentconcerns theoffice layout, and its effect onemployeeprivacy,
communicationand concentration Amongst otherspffice layout includes elements such as eaprkstation
size,workstation densityandthe distance between cevorkers (Vischer, 2007Rased on these characteristics,
each office can beategorized as being either an opplan office, or a private enclosed affi. When first
introduced, operplan offices were presumed to increase work efficiency and facilitate communication, while
reducing building costs at the same time (Kamarulzaman et al., 28&hpugh building costs have indeed
proven to be lower for opetplan officesjt also caused people to complain about noise, a lack of privacy, and
not being able to concentrateOn the other hand, although office workevgant to be able to undertake
distractionfree individual work they also value the opportunity tbave an informal conversation with their
colleagues (Haynes, 2008; Brill & Weidemann, 20040s, the ideal workspace would have to be flexible in
order to provide thebestsupportto employees.

Aesthetics

The fourth and last aspect of the indoor environmentoncernsthe workspaceaesthetics.Organizational

aesthetics is most broadly defined as the appearance ofiikplace andincludes variables such agy. décor
attractivenesscleanlinessand colour Bains et al. (20)3emphasize the importance of a clean workplaze,

cleanliness was found to contribute émployeeS ¥ FA OA Sy 0é s | y R imbothérgl&anNdtery Q& | Yo
Ad GKS SYy@ANRYYSyGQa 0O2f 2dzNJ & OKS YaBdevenh their @RdeigdaNds Y I & A
productivity (Garris & Monroe, 2005Therefore, m case ofunsuitableinterior colours, occupants might be

subject to negative psychological impacts sucteas stress, depression, or boredom (Kamarulzaman et al,
2011).Garris & Monroe (208) state that the constant viewing of brightly coloured computer screens creates

the need for softer, more restful interior colourtlowever a survey conducted biduman Spaces (2015)

reported thatmost people §7%) felt happy walking into a bright office environmetitat wasaccented with

green, yellow or blue colours.

Overall workspace evaluation

To summarize, thevorkspaceenvironmentcanbe broken down into four dimensions: ergonomiessthetics,

spaial layout andphysical conditiondn order to evaluate these dimensions, researchers could ask employees
how satisfied they are about each element. Instead, it is also possible to evaluate to what degree each element
supports employees in terms of performing aart tasks and activitiesAccording to existing studies, office
workers consider the ability to undertake distractimee individual work to be highly important, bat the same

time they valuehe opportunity to have an informal conversation with anotloetleague. In order taneet both
requirements the workspacealesignrequires a certain level of flexibility.
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23 Restroom

This sectionlooks intothe various elements of publicNSa G4 NR2YZ FyR |AYa (2 RSGSNY
perception of this toubpoint can best be capturedVithin the scientific literaturepublicrestrooms aremost

frequently discussed withitthe context of arestaurant. For example, Barber & Scarcelli (20689)ied the

importance ofrestaurantrestroomsusinga crosssectional surveyDuring this studyrespondents were asked

to rate twelve different aspects of the restroom. First, they were asked about personal hygiene (i.e.
broken/clogged toilets, and the availability of toilet paper, soap, hot water, anépapvels), followed by some

guestions regarding the restroom appearance (i.e. dirty sink, dirty floors, dirty/cracked wall tiles, trash, and
restroom odour). Results showed that the most important factorsfmluating aestroomwered y 2 a2 L¥ |y
GUEA Ot 233SR 2N oNRP]SYyéd az2NB20SNE NBailiNB2Y Of SIFyfaA
hygiene and food safety. Respondents eiradicatedthey had both chosen not to eat at, as well as not to return

to, a restaurant in response to a visit the restroom.Thus, evaluating the restroom has a direct impact on

O dza (i 2 ov&alBafsfaction with the restaurant

R
y !

Besides restaurants, the importance of public restrooms has also been demonstrated within a retail
environment.For examplejn shopping centres customers perceive restrooms to be very important and have

given them very high rankingdmongst othersDennis (2005) studied customer behaviour in shopping centres,

and found thatdthe availability of a toilatis considered the eighth nsb importantfactor, when it comes to

shopping centre choice. Interestingly, restrooars consideredo be more important thanmany other factors,

includingd FNA Sy Rt & | GY24LIKSNBE | YR aKSt LIFdz yS&aa nhdss,ailil FF£d
availability and locational convenience tdilets was considered more essential than most otle&mentsof a

shopping centre

Compared to the retail and restaurant environment, only few studiiage assessd (elements of) restrooms

within a work environment. However, going to the restroom, just like eating food, and working at a desk, is a
ySOSaalNE StSYSyid 27F LIS2LXSQa ftATFTS YR 62N] Reyl YAOc
considerable ¥ S i G(KA& (2dzOKLRAYydd 'y AYRSLISYRSy(d &adz2NwsSe 2
found that Dutch employees spend on average 33.5 hours per year on their toilet at work, which is equal to four

entire workdays. Nevertheless, more than a quartéitiee respondents indicated that the cleanliness of the

toilets at work was insufficient. Also in the UK, restroom cleanliness has shown to be a problem. Here, the
Association of Plumbing and Heating Contractors found that 16.5 percent of the employeemsaisfied,

because of office toilets not being up to scratch (United Nations, 2016). Research showed that 30 to 40 percent

of all complaints are the result of toilets being insufficiently clean (Westerkamp, 28@0prding taMendat et

al. (2004)whod G dzRA SR LIS2 L) SQ& LIS NeSytekidst2psdblenF asdalklated with public OA £ A G 7
restrooms araelated ta ventilation, maintenanceand cleanliness

As the activities people undertake in restrooms produce lots of unwanted odouipipiEtant that restrooms

LINE RdzOS & dzZFFAOASYl( OQOSYylGAflr A2y d CdzZNIKSNX¥Y2NBEZ 0SaARSAE
to hear each other while using the restroom. Any sound that is produced while using the restroom is considered
embarrasing to both the user as well as the listener. People want a bathroom stall that functions as a site of
private refuge, and part of providing this privacy involves creating the right acoustic atmosphere. If this
atmosphere is not provided, people may, fmxample, flush the toilet before using it, to cover any sounds they

might make (Vankamamidi, 2004). This kind of behaviour results in double flushing, which in turn increases the
average water consumption per user. To avoid this from happening, someidacihoose to play a subtle
background music. Alternatively, it is also possible to insulate the walls, floor and ceiling with acoustic material

to cut down on the noise.

In addition,restroomdécoralso plays a role in evaluating restroom qualfgrexample, it was observed that

very light colours, especially white, evoke thoughts of cleanliness, making it a fitting choice for public bathrooms.

The downside is however that dirt is easily visible on light colours. Therefore, public restrooms shimdd uti

materials that are less likely to show dirt and are easy to clean. Besides colour use, the number of toilets also
RSGSNXYAYySa | LISNA2YyQa S@Olfdd A2y 2F GKS NBaliNRB2YP 94&L
where people come everglay and use the same restroom regularly, the number of toilets is cruigiarn,

restroom design also has an impact on other factors, including restroom odour and acoustics.
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In conclusionwhen evaluatinghe quality of a public restroomelements ttat are considered important are:

design, privacygleanlinessmaintenance, odour, hygienemenities acousticsand location.When it comes to

complaints 30-40 percent is related to restroom cleanline€$osely related to cleanliness is tlestroom odour.

As the activities people undertake in restrooms produce lots of unwanted odour, it is important that restrooms

LINE RdzOS &dzZFFAOASY(l O@OSYylGAfl A2y d® CdzZNIKSNX¥Y2NBX 0SaARSA
to hear each othewhile using the restroom. People want a bathroom stall that functions as a site of private

refuge, and part of providing this privacy involves creating the right acoustic atmosphere.
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3.0 Literature- Employeeperformance

This chapter discusses thetnee and characteristics of threaspects ofemployee performance: employee
productivity, job satisfactiorand employee welbeing(EWB)What links these variables, is their relationthe
environmental comforiodel, a system whicketermines towhat degree the environment supports employees
to work on specific tasks and activities (Vischer, 20083 mMbdeldiscriminates betweethree levelsof comfort
physical, functional andsychologicatomfort (figure 2) Togetherthesethree comfortlevesimpactimportant
employee outcomes, including wdikeingand satisfactionHence, it was decided to adophe measure for each
level ofenvironmental comfortjob satisfactiorrepresentsphysical comfort, productivityepresentsfunctional
comfort, andEWBrepresentsthe level ofpsychological comfort.

Physical comfort and job satisfaction

CKS FANBG f S@OSt 2 theleval af priysschlEbinforiiiicRs8dks tadRtgr@itediyhat extent
environmental characteristics affect us@tis)satisfactionGenerally questionnaires such d@ost-Ocupancy
Bvaluation (POE}urveysare used to identify what employees like and dislike about their work environment
(Vischer, 2008Employee satisfaction offers a broad and comprehensive meas@mvaronmental quality, and
providesextensiveinformation aboutS Y LJt 2 Be8dS antbreferencesHence job satisfactioris includedas

the firstmeasure oemployeeperformance

Functional comfort and productivity

According to VischgP008),The difference between a supportive and an unsupportive workspace is the degree

to which employees can conserve their attention and energy for their tasks, as opposed to expending it to cope

with adverse environmental conditions. This is alsoNB R (2 (KS o T aodgoésihbeygndt O2 Y T
general findings on what people like and dislike, and towards assessing building perforrRancéonal

comfort indicatedo what degredeatures of the work environment support employeesconcentrate ortheir

work activities For example, functional comfort can Ipeeasuredby asking whether employees can perform

their tasks easily, with difficulty, or not at all in their current workspace (Vischer, 2088)efore, employee

productivity was included ahe second measure of employee performance.

Psychological comfort and webeing

Workplace designgenerally stops at tte level of functional comfort. However, there is a thirdnd
underdeveloped levet psychological comfort at the top of the pyramid (figur@). Amongst others, Hislevel

explores individual feelings of attachment and belonging, r@tates topsychologicallactors such ase.g.privacy

and environmentl control Moreover, this levellinks broad notions ofemployee health andwvell-being.

Consequently, workplace design can be impro¥&lY L)t 2 8 SS& Q LJa & Aekd? areraefi@ilefore, 02 Y F 2 NI
employee welbeing(EWB)s included as the third measure of employee performance.

To sumnmarize,workplace performance is all about creating an environment that supports empldgessrk

on specific tasks and activitigd/ischer, 2008)The difference between a supportive and an unsupportive
workspace is the degree to which employees can eorestheir attention and energy for their tasks, as opposed

to expending it to cope with adverse environmental conditioftee three levels of environmental comfort are:
physical, functional and psychological comf@fischer, 2008)Based on the nature ancharacteristics of each

of these levels, it is decided to study employee performance through 1) employee productivity, 2) job
satisfaction, and 3@mployee welbeing In the remainder of this chapter, these threenstructsare discussed

in detail, alomy with possibleways of measuring them.
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Occupant
satisfaction
and well-being

Figure2: Environmental comfort model of workspace quality (Vischer, 2008)
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3.1 Employee productivity

This sectiorwill look into the existing literature andheoretical discussion rgardingthe measurement of
employeeproductivity. Itdiscusgsthe historical contextthe difficulty in definingemployeeproductivity, and

the approaches that have beafevelopedto measureemployeeproductivity. Looking at existindjterature,
various definitionsof productivity can befound. For exampleSink (19853efinesit as ¢a ratio of input to
outputé. Based on this definition, it could be stated that there are two possible ways of increasing productivity:
either by increasng the output using thesame input, orby achievng the same output with reduced input
(Haynes2008). Another definitionwas provided bySutermeister (1976)who states thatproductivity is éthe

2dz( LddzG LISNJ SYLJX 28 SS maluzNGg was aldo tiefinedby Ralofsi(RO87F Wiie Rescbbed
Al Fa aGKFEd ¢gKAOK LIS2LX S VWhatgllthedsBeiad$have inlcdnmdnksShat S+ a
productivityis described as iatio whichaims tomeasue how well anorganization or individual converts input
resources into goods and services (Hameed & Amjad, 2009).

In the literature, here is a general consensus thmeasumg employee productivityis crucial due to itsmajor
impacton organizational outcomes. Fokample, even aeemingly small increase @mployeeproductivity of

0.1 to 0.2 percent caalreadyhave dramatic effects on the profitability of an organizatidhis is because staff
salaries can cover up to 90 percentlofy’ 2 NA | yfokal dosisA(@nfeqt&Croome, 2006). In addition,
measuring productivity enables organizatiotts evaluate and improve organizational processes. Amongst
others, accurate measurements of employee productivity baip to determine the impact of a renewed
management approeh, or a new technologyOther potential advantageof measuringemployee productivity
arerelated toe.g. improved personnel selection, job assignment, rewards and bonuses, strategic planning and
performance forecastsHowever, despite its importance, measuring employee productivity within office
buildings is easier said than done.

Historically, thes 2 NJed®rd@y wasargelybased on manufacturingrocesses. Herdéoth in-and outputcould

be clearly definedwhich madeit easy to measte productivity However, throughout the years there has been

a fundamental shift oA manufacturingeconomy to a knowledgebased economywherefactories have been
replaced with office buildingfHaynes, 2007)0pposed to manual workers, the tasks oficéf employees are

not fixed, and their work cannot be measured in tangible outpOifice employees carry out so many different
tasksof which the output is not easily measurable or observalilbas therefore becomeaotoriously difficult

to measure, oreven defineproductivity. Even today, therds no universally accepted measure of office
productivity (Mawson, 2002)Nevertheless researchers agre¢hat any measurement is better than no
measurement (Office of Real Property, 1999Therefore many researchersattempt to capture office
productivity through indirect and surrogate measureg-or example,Fitch (2004) suggested to adopt
GaAFGAATFIOUAZ2Y 6AGK GKS 2FFAOS Sy dAi NBlgmeérsgriome @) | & dzNNJ
also suggets multiple indirect productivity measures, such as the number of interruptions, absence from
workstation, speed and accuracy of work, and volunteer overtime. Thesenang other surrogate measures
have been studied by Van der Vdb(2004), who concludiéthat all measures of employee productivity can be
divided into five different categories (tab®).

Table2: Five categories of productivity measures (Van der Voordt, 2004)

Method Explanation and examples

Actual labourproductivity | For example, number of phone calls per employee per day at a call cent
number of man hours per vehicle im automobile repair shop

Perceived productivity By asking people to assess their own productjvity
also known as selissessegroductivity.
Amount of time spent For example, time gained because of new and more efficient processes

Absenteeism due to illnesy A form of nonproductivity.

Indirect indicators For example, ability to concentrate, numberditractions or satisfaction with
the office environment.
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One of these categoriexoncernsselfassessedproductivity measures (i.e. perceived productivitywhere

employees are asked to rate theiwn productivity. Within the organisational literaturethis measure is

frequently usedsee e.g. Humphreys & Nicol, 2007; CleméEitsome, 2000; Oseland, 1999; Leaman & Bordass,
1995).In 1999, Oseland already stated tiiati -GdseBsment of productivity has been used in the field for some
GAYSET YR KIa&a LINRL@dMAS&K BookEs8g0Hzalso NSBf ted isé 6f & sekissessed
productivity measure, as it is impossible to establish a standardized measure edricbapture the actual
productivity for all office employee®uring their studyl eaman & Bordass (1995) asked participadfdease

estimate how you think your productivity at work is increasedlecreasedy the environmental conditions in

the buildings. The answer was then given based ariree-point scale ranging from#0% to +40% (loss and gain).

Thus, employeeshad to report themselvesto what extent their environment impacts their productivity.
Neverthelessthe scalewascriticizedbecause ofhe relativelylarge intervalsas it is generally agreed that only

small changes in productivity are significant compared to building operational costs (Osela#)dH200phreys

& Nicol (2007) also adopted a saelisessed productivity measyrandl & { SR LI NGAOA LI yia a52
present your productivity is being affected by the quality of your work environmienf R A F a2 G2 gKI
Participants then had to give their answer based on afivimt Likert scale ranging fronic a dzOK thha@ g S NJ

Yy 2 NY 22Xt a addzOK KA 3 K S N+ Qtheyvari@rgasNafséliassesséd productivityuestionsare:

dWhat percentage of your time is spent working productivély? F y R &2 KI & LISNOSy Gl 3s 27
working unproductively because of disNJ O A 2 y K¢ dt@@0M)y RSNJ +2 2 NJ

One of the main advantages of a sa#fsessed productivity measure, is that y@ancover the topic with one

single question. This is especially important for surveys that have wider objectives than solely capturing
employee productivity (Leaman & Bordass, 2000). However, at the same time this ighaldziggest

disadvantage, as one could argueattone question is not enough tdraw meaningful conclusiongnother

concern is thaseltassessed productiviig not a quatitative operational measurdt issolelyan estimate made

by the participant andmaythereforey 2 i O2 NNBf | 6§ S ¢St Sy2dzaAK AGK SYLIX 2¢
Voordt, 2004; Leaman & Bordass, 200@@reover, socially desirable answers are highly likely, as no employee

likes to admit that he or she has been unproductive (Van der dtp@004).Still, it seems that selissessed

productivity is the most frequently adopted, and the most accepted meagrrproductivity.

Despite the lack of a universally accepted measure, thera @general consensus that the physical office
environment has a significant impact on employee productivity (Haynes, 2805tudy by Hamee& Amjad
(2009) on office desigra€tors(i.e. furniture, noise, lighting, temperature and spatial arrangemémévealed

that lighting has the greatest impact on employee productivity, followed by the spatial arrangements. Mawson
(2002) proposes that in general, there are two major caudgmoductivity losesin offices: distractionsand a
mismatch between th& Y LJ 2 woiad@ivities andhe provided workenvironment. Distractions are defined

Fa aly@dKAYy3a GKEG G1F1Sa | G3GSyedAozayl gaR)efradiican oedarS G | & |
due tounexpected stimuli such as noise or visual disturbanceeoause of the temperature being too high

too cold Mawson (2002) states that on average, 70 minutes of productivity is lost in a typicaheighday as

the result of distractionsAccording toClementsCroome (200Q)all these factors that impact productivity can

be divided into four diffeent groups based on whether they arpersonal, social, organisational or workplace
related.

To summarizethere are many factors that may impact employee productivity within the office environment,
including the furniture, noise, lighting, temperaturendch spatial arrangements. Besides workplace factors,
personal, social and organisational factors may also impact employee productivity. Unfortumagalguring
office productivity is a complex process, for which there is still no universally acceptednmddeweveras an
alternative,it is common taadopt selfassessed productivity as a surrogate measure of actual productiétg,
participants havdo rate their current productivity, with respect to their average productivity. Adopting this
particularmeasureallows researchers to cover the topic by means of one survey question.
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3.2 Employee welbeing

This section examines tledncept ofwell-being, andaims to determinéhow well-beingcan be measuredithin

a work environmentOverall, it is accepted thatell-being can hava major impact oremployeeperformance,

and therewith, ororganizational performancgarter et al., 2002However, lecausdt issuchabroad domain

there is also considerabMariation when it comes tahe meanings and definitionthat are used to describe

well-being Roughly, these definitions can be divided into three categoabgectivewell-being subjectivevell-

being anda combination othe two. The first category, Objective W@king (OWB), refers to judgments that

FNB AYRSLISYRSyild 27T LIS 2@DiEndrnasy EbiSantpkighio ®eécorteyt Bf arfo8iGt A y 3 a
environment, employee absenteeism would be a typical OWB measure.

The opposite of OWB is Subjective Wedling (SWB), whidk5 F SNE (2 AYRAQGARdzZF £ aQ 2 @3SNI |
quality (Diener, 1984)More specifically, SWB s o NBIF R OF i1S32NE 2F LIKSy2YSyl!
emotional responses, domain satisf&ty a X I yR 3t 20l f 2dzRISYSyI68). TieFe ft AFTS &
measures are subjectived SO dza S (KS FaasSaayvySyid Aa olaSR 2y 2ySQa LI
standardsWhen it comes tdhe nature and measurement @WB research suggsts thatSWBhas three core

components: high levels of positive affect, low levels of negative affegf R | O23y A GABS S@I t dzt
satisfaction with their life as a whole (Diendi984. Thus, to be high on welleing is to besimultaneously low

on negative emotion and high on positive emotion. However, it should be noted limtdbes not mean that

individuals have to feel good all the time. The experience of painful emotions (e.g. disappointment, failure

stresg is a normapart of life, and being able to manage these negative or painful emotions is essential for long

term wellbeing.Only ifnegative emotions are very long lagiandstarttoA Yy 4§ SNF SNB 6A G K | LISNAE
function in his or her daily lifghiswill affect SWEHuppert, 2009).

When it comes to welbeingin the office environment, it is important to note thatorkplace situations differ

greatly from general life situations. Thereforghen researchers wish texaminewell-being of a specifitife

domain, such as workit is important to distinguish between specific forms of wading, and more general

FSSt Ay3a | oDardel (2020yafyes thdt domtSspecific measures of weleing are necessary to

OF LI dzNB G KS adznif SiASas O02YLX SEAGASAT yR OIFNRIGAZ2Y A
measures of welbeing should nosolelyconsist of contexspecific itemsas ecent literature suggests that EWB

comprises both work and nework dimensions (e.g. Page & Velleodrick, 2009; Van Laar et al., 2007).
Therefore, utilizing both workelated and more general welleing measures can provide a more accurate
measuremenof EWB, than do contexgpecific measures alone.

EWB is a broad term, which comprehends a large number of workplace factors (Harter et al., 2002). Still, defining
EWBremainsrather difficult asis atypicaltermofg KA OK G¢ S@OSNE 2y S dng BSidBodylcghRa (K S
IAGS | LINBOA &S RSTiCgnsdnuetlynd univdrsaldefini#ior andingasuremenivod EWB

have emergedand most scholars dime weltbeing for the purposes of their own research, and under their own
researchframeworks(Page & Vell®rodrick, 2009)C2 NJ SEI YLJX S5 92 . gl & LINSQA2dzaf &
'y SYLX 2@& S S cbaing 2hat Sy ferteivesté bef determined primarily by their work and can be

AY Tt dzSYOSR o6& 6 2NJ L} I Q.52000)Thishbtigrihsgt tastdtsyohitie workplang ImpastN S |
EWB, has only started to evolve since the past sixty yéhssorically organizations wereaolelyfocused on

avoiding sickness opposed tooptimizing health. Currently, EWB is receiving great#ention from both

managers and scholars (Robertson & Cooper, 2010), as it is now recognized that EWB is kmkpldbyee

productivity and organisational performan¢Page & VellBrodrick, 2008)For example, mployees with dw

levels ofwell-being have shown to bkess productive, make lower quality decisions, and are more prone to be

absent from work.Thus, creating a comfortable and supportive working environment can enhance an
AYRAGARdzZ  DaingASafesdt, ther€ is asiig nuimber of organizations who are taking a proactive

interest in EWB, and wish to evaluate their workplace in terms of EWB, in order to identify new opportunities

for effective management action (Juniper et al., 2009).
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Since avareness is increasy that workplace characteristidsave a direcimpacton the physical and mental
well-being of employeesa number of contextspecific measures and moddisve been developetb assess
EWB A selfreport questionnaire is hereby considered a valid way &asure welbeing (Robertson & Cooper,
2011). For examplethe 23item Work Related Quality of Life (WRQoL) sealsdeveloped by Van Laar et al.
(2007). This methodissesses EWB acrossdiirensionsjob andcareersatisfaction,generalwell-being, home-

work interface,stress at workcontrol atwork, andworkingconditions. Respondents were asked to what extent
they (dis)agreed witleach of the 23tatements, using a-point Likert scale. Another EWB survey todhis
W{K2NI SYSR { (i RFB ASSEBBAYA i dl. 22004)¢ This tool counts 86 questiimsut job
perceptions attitude towardsthe organization, angbersonal health Each item is evaluatdshsed ora 6-point

[ A1TSNI aol ts8 NRY ¥ H 2 ysthoAdgREBa§reediRis tdol ispecificallffocused on stress, as the
effect of workrelated stress on employee healthdienan2 NBI Y AT F GA2y Qa YI Ay 02y OSNYy
When the WRQol and ASSET scale are compared, it is striking that this comparis@mmevedifferences than
similarities.This confirms the current literature on EWB, which states that no universal measure of EWB has yet
been established.

Opposed tothese extensivewell-being scales, the World Health Organization (1988) adopted a more
compact scale, which consists of five relatively simple statentbiatstap into the subjective welbeing of the
respondents(i.e. The WH& WellBeing Index)The WHGO5 was derived from the WHQO, which in turn was
derived from a 28tem ratingscale Topp et al., 208). TheWHQG5is among the most widely used questionnaires
assessing subjective psychological eling. Since its first publication in 1998, the Wbl@as been translated
into more than 30 languages and has been used in reseaucliestall over the world (Topp et al., ZB1What

is remarkable about the WHE) is thatthe scaleonly contains positively phrased questioffigure 3).

The WHO-5 questionnaire
Instructions:
Please indicate for each of the 5 statements which is closest to how you have been feeling over the past 2 weeks.

Qver the past 2 weeks... All of Most of More than Less than Some of Atno
the time the time half the time half the time the time time

3 1

.. | have felt cheerful and in good spirits 5
... | have felt calm and relaxed

... | have felt active and vigorous

... L woke up feeling fresh and rested

... my daily life has been filled with things that interest me

LA s L
[E SN N N CA Y
(RS I SN I N S
Lo o T e e i e

5
5
5
5

[TER IR T RTE
e

Scoring principle: The raw score ranging from 0 to 25 is multiplied by 4 to give the final score from 0 representing the worst
imaginable well-being to 100 representing the best imaginable well-being.

Figure3: The WHEb (Topp et al., 216)

To summarizemeasures of welbeing can be divided into three categoriesbjective wellbeing (OWB),

subjective weklbeing (SWB),and a combination of both. When researchers wishet@mine one particular

domain of wellbeing (e.g. at the workplace), it is importantlistinguish between specific forms of weking,

FYR Y2NB 3ISySNIt FSStAy3aa Fo2dzi 2y SQamobtschdham dihed  KS NS
well-being for the purposes of their own research, and under their own resdaaomeworks.Within the office

environment, scholars and practitioners generally adopt subjective measures dbeiaf, generally referred

to as Employee WeBeing (EWBR 2 . A& GKIF G LI NI 2 F-beingthabtiveyler@vE® Bed 2 JS NI
determined primarily by work and can be influenced by workplace interventions. With respect to measuring

EWB, adopting a seléport questionnaire is preferred, because it is the view of the employbéeh the

researchers are interested.ifhe most commonly sl weltbeing questionnaire is developed by the World

Health Organization (WHO), who have adopted 5 statemeshiich tap into the responder® subjective well

being.
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3.3 Jobsatisfaction

Within organizatioml research job satisfaction is probablyhe most common, as well as the oldest
operationalization of workplace happinesand has been defined in many different walyer example, Vroom

OmMpcnO RSTAYySa 220 aldAaFlrOaAzy Fa aly 2NASydGe GA2y 27
LISNF2NXAY3 G GKS 62NJ] LI I OS adamd &BoidK2D00wHe $xplaiyjabli A 2y 6 |
al GAaTItielidagley of positiveraffect towards a job or its componéngtill, perhaps the mosused

definionin2 NBF YAT I GA2y I NBASEFENODK Aa GGKFG 2F [201S 6mMdTco
LRAAGAGS SyY2GAz2ylf &aidl GSz NBadz (A y BespeNhBay definifofis | LILINI A 3
adopted,allresearchers recognize that job sdtction is a global concept that compisewide range ofacets.

The most typical categorizatiomas developed by Smith (1969), who stiieat job satisfactiorconsists ofive

different facets pay, promotions, cavorkers, supervision, and the worlsélf. A couple of years later,_ocke

(1976) added four additional facetsto this categorization recognition, working conditions, company, and
managementThus, job satisfaction is highly correlated to méagtors some of which are difficult to observe

directly. So even though job satisfaction itself is not an absolute meagussstill an indicator for a range of

important job outcomes including:loyalty, punctuality, cooperation, turnover and performan&ell & Cleal,

2011;Judge et al., 2001; Spector, 199Therefore, the importance of measuring job satisfaction cannot be
understated.

When measuring job satisfactiproughlytwo different categoriescan be distinguishednulti-item and single

item measuresMulti-item measures aregenerally found in psychology and management jourriaiging these
studies individuals asked to report their satisfactieither with different aspects of their joke.g. ceworkers,
workspace, salahor with different formulations of job satisfaction (e.g. satisfied with my job, enthusiastic about
my work). Thereafterpverall job satisfaction is calculated as the sum of these aspects (Skalli et al., 2008).
Examples which are based on thiethod are the Job Descriptive Index (Smith, 196)dthe Job Diagnostic
Survey (Hackman & Oldham, 197Akernatively researchers can also decideddopt a singlétem measure

to capturejob satisfaction. This the second methadvhichis mainly used by ecomnaists.Even though this is a
straight forward approach, there are a number of variations. For example, while some researchers might ask
respondents to rate their satisfaction with the job, otlsemightaskrespondents to rate theisatisfaction with

the work performed on the jobMoreover, variation is also found in the adopted measurement scafes
example, SousRoza & SousRoza (2007adopteda scalgangingfrom 1 (dissatisfied) to 10 (satisfiedyhereas

Sell & @&al (2011)pnly distinguishecbetweenfour possible answerst , S48 AYRSERYS &B2Sy & 2
Y dzO K ¢ &No or yelRy seldom ®

Throughout the years, both methods (i.e. singam and multipleitem measures) havbeen widely used, and
comparedwith each otherin terms of reliability Initially, it was assumed that multipleem measurs would

have greater validity and higher reliability, becaubkey capture multiple elements of the job, or multiple
perspective of job satisfactionHowever,research showedi K| & G Kl & A g folSsatisfacBoi Y S & dzl
performjustas well acompositemeasuresDolbier et al., 2006 Some researchemven argue that singltem
measures may be preferretbecause theyefine job satisfaction more broadly, amde unconstained byany
specified job facet@Highhouse & Becket993) Singleitem measuresncludeall aspects of job satisfactioalso

those which multiple-item measures fail to capture. This was confirmed by Scarpello & Campbell (1983), who
observedthat individual questions about variouscetsof the job did not correlate well with a global measure

of overall job satisfaction. Moreover, singtem measuresvere found to be lessfiected by temporal factors
These temporal factormclude allemotions or attiudeslinked to particular job facets that may vamhen, for
example deadlines approach or problems arise (Linz & Semykina, 2@tBer advantages of singleem
measures are that they are faster to complete, and easiéntierpret by management (Dolbier et al., 2005).

To summarize, job satisfaction is perhaps the oldest operationalization of workplace happioesserthere

is still no consensus about how job satisfaction should be measurdéfined Some studies ask respondents
about different aspects of job satisfaction, while others ask about global job satisfaction using different
formulations. Moreover, while some stigs adopt multipleitem measures, others use a single item to capture
job satisfactionlInitially, it was thought that a multipféem measure would be more reliable than a sinigén
measure of job satisfaction. However, research has shown that stegle measures are less affected by
temporal factorsthey are faster to complete, and easier to interpret.
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4.0 Literature- Data collection methods

In this chapter, the two data collection methods (i.e. cresstional survey and EMA) are discussed. Mhigdes
for both methods: an introduction, brief historfdis)advantages, reliability, and details and considerations
regarding the data analysis.

4.1 Crosssectional arvey

The first data collection method of this study, is the cresstional surveyWhat characterizes erosssectional
survey is that the data is collecteat one point in timeHere, he participants are ought to berepresentative
sample(crosssection) d the population Thisway{i KS &G dzRéQa FAyRAy3Ia Oly o6S 3Sy
population. Most crossectional studies are performed using questionnairkat alternativelyparticipants
could also be interviewedrhe most common method used in vkoard organizational psychology is certainly
the crosssectional design based on sedfport questionnaires (Ohly et al., 2010uring previous studiesyoss
sectionaldesigns have been used to study concepts such e.g. as job attitudes, personatitk characteristics.

In general, srvey research has three distinct characteristibdalhotra & Grover, 1998 First it involves
collection of information by asking people for information in some structured fori®atongsurvey research

is usually a quatitative method that requires standardized information in order to define or describe variables,
or to study relationships between variabl&hird information is gathered via a sample with is a fraction of the
population, with the need to be able to geralize findings from the sample to the population.

ThisY S i K pdp@adity is nd surprisng giventhat most studies particularly in(organizationalpsychology,
investigateA Y RA @A Rdzl £ aQ LISNODSLIiA2ya 2F | yR oubtiorh &d &he | 6 2 dzi
relationship these perceptions and beliefs maintain with behaviour (Goddard & Villanova, 200@én
conducting this kind of research, cressctional methods offer various advantagdsrst crosssectional
methods are frequently employed by researchers, #@metefore widely accepted as a reliable method for data
collection.Secondlyit isa relatively inexpensive method, as only one group is used, data are collected only once,
and multipleoutcomes can be studied’hird adosssectionalsurveysare generally completed in a relatively
short period of time(depending on the required sample size, and the access to the study popilation
Nevertheless, despite all these advantagagthors ofleading marketing journals have become increasingly
concerned about the validity ofrosssectionalsurveys (Rindfleisch et al., 2008). This rising concern is an
important issue, becauserosssectional methods ar¢he most common form of empirical researah many

areas, including organizational research, and thus provides a critical foundation for much of the knowledge on
these topics (Jap & Anderson, 2004).

The main reason for concern, is thabsssectional methods only provide a snapshot of the compéadity.

Although researchers assume that their invested constructs have some stability over time, this is not always the

case (Ohly etal., 201032 NJ SEI YLIX ST LIS2L)X SQ& Y22RX FSStAy3a IyR SY
canl TFSOG LiSehhikiBg BhusReéSniajor disadvantage of cresstional methods igts inability to

capture these shorterm fluctuations.In addition gquestionnaires rely on the perceptions and memory of the
respondents which also leads to inaccuracies. Recall esovccur in all crossectional studies that rely on

NB & LI2 vy R SepaitThe sév&ity 8f the recall bias depends on a number of fadiuterference, the length

of time between the occurrence of an event and the recall of that event, and the respoiid@a LJa & OK2f 2 37
state (i.e. mood). Dependent on their mutual coherence, these factors can lead to anarwenderestimation

of the event. When recall errors are distributed nmandomly,this is called recall bias, which asthreat to a

& 0 dzR & ®y{Vvaderi Brifk et al., 2001).
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If the researcher finally decides, after weighing the pros and cons, to conduct ase8mal survey, it is
important to establish the minimum sample size. In the literatuhere has been substantial debaaboutthe
sample size needed to appropriately conduct tests of statistical significance. As sample size increases, the
likelihood of attaining statistical significance increases, and it is important to note the differestaedn
statistical and practical significance (Cohen, 1969). Hmfloratory Factor Analysis (EFAhd Confirmatory
Factor Analysis(CFAhave shown to be particularly susceptible to sample size effétis..se of large samples
assists in obtaining stabkstimates of the standard errors to assure that factor loadings are accurate reflections
of the true population valueHinkin, 1998)In most cases, a sample size of 150 observations should be sufficient
to obtain an accurate solution in exploratory fac analysis as long as item intercorrelations are reasonably
strong (Guadagnoli & Velicer, 1988).case of &FA a minimum sample size of 200 has been recommended
(Hoelter, 1983). As the number of items increases, it may be necessary to increasertherrmi respondents.

With larger samples, smaller differences tend to be detectable as more than mere sampling fluctuation

To summarize, crossectional surveys are generally conducted using areplirt survey This implies thatata

is collected abne point in time Collecting data from a representative samméows researchers to generalize
their findings to the entire populatiorof interest Gosssectional methods are widely accepteglatively
inexpensiveand represent the most common fornf empirical researt. Howeversince recent years, people
have become increasingly concerned about the validity of survey research, assectismal methods are
suspected of providing biased daftarosssectional methods are incapable of capturing skerm fluctuations,

AAAAA

FYR GKS RIGFE Aa 4dzALISOGSR (2 0SS dzyNBt Al oftS RdzS G2
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4.2 Ecological Momentary Assessment (EMA)

This section wilfocus onthe nature and characteristiosf Ecological Momentary AssessmégEMMA)methods

These methods are alternatively referred to BgerienceSamplingMethods (ESM)or Daily Diary methods

(DD) Rather than a single methoBMA ighe collective o range of method&Shiffman et al., 2008 .his makes

it relativelydifficult to provide an exact definition of what EMA entaltlowever, there are four key features

that are common to all EMA approachd3data are collected in reakorld environments2) assessments focus

2y LI NI A OA LI y3lindo@entd dadidiegically selédted Braassessment, af)dubjects complete
multiple assessments over tin{8hiffman et al., 2008Yhus EMA methods involve the repeated assessment of
LI NGAOALN yiQa Y2YSy tworNEnvidnmeri, Svhete ydatakekcallecedadn fnanyJ NB I f
different occasions, but always from the same individuBRBsther than having to recall or summarize a feeling
they have had in the pasparticipantsare asked about their current (or very recent) feelingthough EMA
offers variousadvantagesprganizational researchers have only recergtarted to show interestn these
methods(Fisher & To, 2012Beal & Weiss (2003) suggest that this sudden increase in popularity is caused by
three factors.

First there is an increasing recognition th&tY LJf 2 8t&eS arn@ behaviours vary meaningfully over time.
Everyday experience suggests that we are not always in the same mood and that even job performance may
fluctuate from day to day. This is confirmed lpyesntific studies, who found convincing empirical evidence for

the presence of these fluctuations (Ohly et al., 20002 NJ SEI YLX S 2SA4a Sid Itod owmd
affective states at multiple times daily, over av@ek period, and showed that the fiarns of withinperson
variability themselves were predictable. Other examilest confirm the presence of such fluctuatiomslude

studies on job performance (Binnewies et al., 2009) work engagement (Sonnentag, 20Esides capturing
within-persm variability, EMAdata is also suitabléor betweenperson analysesThis makes it possible to
discover whether experiences are influenced by personal characteristics, and whether certain processes develop
differently for certain personsThis isrelevantfor organizational psychologists, as they study the quality and
factors influencing daily work experiences

The secondreason for thepopularity of EMA is thatthere is a greater recognition of the need to consider
buildings in the context dfusiness, and from the perspective of end users (Coenen et al., 20i3)ow widely
recognized that the physical work environment has a considerable impact on many employee outcomes,
including weHlbeing and productivity. Scedpite the previous focusn cost reductions, practitioners now spend
considerable time and money weate a work environment that supports the needs of their employ®ésen

using EMAthe datais collected in a realorld environment, as the participants go about their livésis is
AYLEZNIIFyYyG 0SO0FdaS 1LIS2L) SQ&4 o0SKIF@A2dzNI FyR SELISNASYyOSa
LI NOIAOALN yiaQ yFidaNIE Sy@ANRYYSyld GKSNBF2NB Iff26a
ecological validity; Shiffman et al2008). Furthermore, it allows researchers to examine the processes
connecting independent and dependent variables in more detail, which is complementary to information that

can be obtained by more traditionaiethods(Reis, 1994).

Thethird reason forthe use of EMA, is thahere is a increasingecognition thatLJS 2 L)t SQ& & dzY Yl NR Sa
prior states, experiences, and behaviours arefact poor reflections of the actual history of those states,
experiences, and behavioufduch of what peoplédt NSO t £ ¢ A& Ay TFl OG | NBO2ya i NI
FNRY FNIAYSYydl NE AyLdziaz | yR ,#&dBEKdtihe of nétielatlfRobidsdrik 6 & (i K &
Clore, 2002)This is because emotional experiences cannot be retrieved-expeienced after they occur. The

thoughts are available for retrospection, but not tletual feelings on which these thoughts were based.
However, recalling contextual details may aid the accuracy of retrospection by allowing the person to recreate

an emotioral state that is compatible with the emotion experienced at the time of initial occurrence (Robinson

& Clore, 20Q). The ability to recall contextual details, however, declines quickly with the passage of time.
Therefore, ay delay between an experienceaits report necessarily means a loss of informa{i@obinson &

Clore, 2002)Thisrealization has caused researchers to look beyond traditional methods, to find a way to capture
LIS2 LY SQa OdNNBy( 2N SSNE NBOSy( Sinn&ednhd wekases ont y R 6
retrospective recall. Rather than having to recall or summarize a feeling they have had in the past, participants

are asked about their current (or very recent) feelings (Freedman et al., 2ZD0&ummarize, ampared to
recollectivejudgments, EMA produces information which is more closely linked toatfieal experiences

(Robinson & Clore, 2002).

(Vo))
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After one has decided to use EMA, the next step involves choosing between three sampling techniques: interval
contingent sampling, evertontingent sampling, and sigrabntingent sampling (Rei& Gable, 2000). In the

case ofeventcontingent samplingparticipants have to report after the occurrence of a particular event. For
example, after social interaction, or after experiencing strékere, it is important that the participant reports
immediately after the event has occurred (Ohly et al., 2010). A common problem with this type of sampling is,
however, unclarity about the number of reports. It is therefore important that researchersigeqarticipants

with guidelines that clearly indicate which, and how many events should be reported (Ohly et al., 2010). The
second type of EMAsignalcontingent samplingrefers to the type of data collection in which participants
complete selreports after they are being signalled. The timing of these signals could be at random or at fixed
points in time. After each signal, the participants need to complete a questimmahout their current or very
recent thoughts, feelings and behavioutsastly intervalcontingent samplingrefers to all experiences that
occur within a certain time interval (e.g. one hour, day or week). These reports often have an open format,
whereparticipants express themselves in their own worTis is in contrast to experiensampling and event
sampling, which generally use a highly structured survey with mostly standardized questions (Ohly et al., 2010).
Moreover, opposed to experienegamping, the responses of intervahmpling are lagged (Ohly et al., 2010).

Besides choosing the type of sampling technicihere are alsoa number ofother decisionsregarding the
implementation. As in any research, it is crucial to be very clear on thstrewts of interest, and to create

measures that assess these constructs accurately. Therefore, it is important to decide on the time frame for each
survey item, which should be based on the main research question and the period in which the state or
behaviour logically might vary (Fisher & To, 2012). Choices hereby include: the present moment, the time since

the previous report, or a specific time interval such as the past hour, today, or this week (Fisher & To, 2012).

Next, the desired time frame shoulk clearly communicated in each item. For example, participants could be
F&1SR &l 246 KIrightowk¥2 2N da 172565 f K [todiydeé iR 2w 231F NKBISENE  OF vy |
use existing items from scales that were originally developed fortione retrospective reporting (i.e. cross

sectional survey). However, it is possible that some items need to be rephrased in order to make sense in a
AK2NISNI GAYS 02y GSEG® C2guderdly® SYaof S50 2adzii? 68 2adzND ASZFOAKSER  8RI@2
asadl 2¢ al GAaAaTFTASR KI O Sodayteedz af2SNRI2 & SONEBdz(OA (@ 2AdaANJI ASY2La2 NI | y 4 d |
items is short and simple (while remaining true to the construct), especially if items will be presented on a small

screen of a mobile phone (Fishefl&, 2012).

Apart from determining howquestions should be asked, it is also important to determine how many questions
should be askedas the response burden for EMA participants is relatively dhighto the multiple assessments
(Hektner et al., 2007 hus, n order tomotivate participants to respond regularly for multiple dagsd to avoid
annoyanceprevious studies suggest that EMA reports should take no more than three minutes to complete
(Hektner et al., 2007 urrently, there are few validatedulti-item scales for EMA use (Fisher & To, 2012). Thus,
to avoid crossing the time limit of three minutes, it is common for EMA researchers to shortexxiptig
scales. One way to do this,tis choos the items with the highest factor loadings from an pexisting scale
Howeverwhen doing soresearchers shoulde carefulto include all the relevant facets of the original scée.
alternative strategy is tgolely includghe items that are most likely to fiduate between reports. For instance,
Gryyz2ely0S¢ gAtt @FNEB Y2NB 2@0SN) GAYS {(KIy alFy3aSNEI |2
much over the time frame of interest atesshelpful in measuring withiperson change, although they may
contribute to assessing stable betwegeprson differences (Shrout & Lane, 2p1

Currently, there is mixed evidence about the effectiveness of sigimpared to multitem measuresWhile

some studiedave found that both methods perform equally (Vandffcet al., 2007), others found that muti

item measures are more reliable (Warren & Landis, 208f)out & Lane (2012) state that at least three items
should be used for every EMA construct. However=MA research, individuals are often asked to rageyv
straight forward unidimensional constructs in terms of current or very recent experience. For example, they
have to report how hostile they feel right now, or how hard they were working when they were signalled. In
these cases, Fisher & To (2012) cltiat a single welthosen item should be sufficient. This was confirmed by
Van Hooffand colleagues (2007), who demonstrated that asidgi@ SY Y SI adzNE 2F a OdzZNNBy (7
10-point scale performed just as well as an establisheéte® measurewhen both were included in an EMA
survey.Although, vhen single items are used to report on continuous constructs, it is desirable to use a larger
number of response options, such as-a&/10-point scalge or a @;100 slider scale, to increase variancestier

& To, 2012).
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Another concernis the medium throughwhich the participants will answer the survey. In the pgstn-and
paper methods were the standard foronducing EMA studiesBack then, prticipants had to complete the
report when they weresignalled by devices such as electronic pagers. The alternatieepreferablego pen
and-papermethods,are computerized methods. These include the useobile phonespalmtop computers

or Personal Data Assistants (PDAs), which are installed wittiatiped softwareEspecially the use of mobile
technology offeranany advantagesas most people already own a smartphone, know how to use them, and
carry them everywher€Shiffman, 2000)Iin addition,such mobileapplications are bottime- and costeffective

and widely availableln recent yearsyarious mobile applications have been developed to collect EMA data
(Freedman et al., 2@). However the majority ofthese applicationsocus on EMA fohealth andpsydological
purposesonly, and do not even mention the possibility of using the software for other contexts, such as the
workplace.When a fitting medium has been chosen, and the questionnaire has been designed, it is time to
conduct the surveyFisher & Tq2012) state that signadontingentEMASstudies in organizational behaviour
often have three to five signals per day for one or two weeks (Fisher & To;, Rel?& Gable, 20pBadikaj &
Moskowitz (2011) suggest that data collection should continue @@tievaluations of each touchpoint have
been reported by each participant.

To summarizeEMA emphasizes the importance of change and context in everyday behaviour and experience.
EMA can capture changes in and correlates of employee performance, mood and other states as well as changes
in work outcomes (Ohly et al., 2010)heoretical studiesuggest that, opposed to traditional methods, EMA
minimizes recall bias, maximizes ecological validity, and creates a realistic view of the situation as it allows micro
processes that influence behaviour in a readrld context (Shiffman et al., 2008)hen conducting an EMA
study, the use of a mobile application for data collection is recommendedjsabdth time and costeffective

It is important that the items in the questionnaire are suitable for EMA research, as many existing questionnaires
were not designed for assessing momentary stateisst it is important to keep the number of questions to a
minimum, as the participant burdenf EMA studiess relatively highTo accomplish this, researchers are allowed

to shorten preexisting scalessecon, EMAquestions should contain the right time frarfeg. today, right now)

It is therefore common for EMAesearchers to rephragere-existing items to ensure theyfit the requirements

of EMA.Third EMA questions should not be too long. They need t® $traight forward and to the point,
especially if they will be presented ansmall screen of a mobile phone. Therpénding on the sampling
technique (i.e. intervatontingent sampling, evertontingent sampling, or signabntingent sampling),
participants may receive a signal, after which they complete the questionraire the data is collecteth total,

EMA data collection takes aboutZlweeks, during which participants receiv® 3ignals per day.
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5.0 Conceptual frameworandhypotheses

C2N) GKS olaira 2F (KAaA (hgirdzRetiesStimiasgrigafisdRespohse @MY Y S 6 2 NJ
framework has been used. This model was origirdglyeloped by Mehrabian & Russell (197dnd states that

the envionment containscertaind G A Ydzt A o6{ 0 GKIG Ol dzasS OKlFy3Sa (2 LIS2L
cause certain behaviour, @n approach/avoidance response (R). In the context of this study, the stimuli of the

office environment are investigatecCorsequently,these stimuli may have an impact on employee vieling

and/or job satisfaction, which result in a change in employee productivity. The independent vaonélies

studyare allthe surveyitems that concern the restaurant, restroom and worksp.The dependent variables

are the questions related to EWB, job satisfaction and productivity.

Based on the literature review, the following hypotheses have been formulated:

HO: The data resulting from EMA captures witlgarson fluctuations

H1: The standard deviation of the individual items of each construct is larger for EMA, compared to CS

H2: EMA and CS identify different relationships between the environment and employee response
Office environment Internal response Behavior

Restaurant

Employee well-being

Restroom Productivity

Job satisfaction

Workspace

Figure4: Conceptualramework
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6.0 Methodology

This chaptedescribes the procedures which are used to collect and analyse the Hagdfirst paragraph will
elaborate on the case organization, tharticipants and theprocedure. In the second paragraph, the measures

are explained, which have been used to develop the questionnaire. The chapter concludes with a more elaborate
explanation of how the data were analysed.

6.1 Participantsand procedure

During the empiricapart of this study, a case study approach was takgase study research allows the

exploration and understanding of complex issues, and is particularly suitable for holistic investigation (Zainal,

2007). A case study method enables researchers to cles@ymine the data within a specific context, and to

dzy RSNEGFYR (GKS O0SKF@A2dzNI f O2yRAGAZ2Yya (GKNRddzAK (GKS O
OFasS adGdzReé NBaSkHNOK YSUGUK2R a aly SYLANR Olwithinksy |j dzA NE
reaf ATS O2yGSEGT 6KSy G(G(KS o02dzyRINASa 06SG6SSy LKSy2YSy
words, a case study is a unique way of observing any natural phenomenon which exists in a set of data (Yin,
1984). By unique, it is meantdahonly a very small geographical area or number of subjects are examined in

detail.

There are several categories of case s&adYin (1984)iscriminates betweerthree categories, namely
exploratory, descriptiveand explanatory case studids.this sudy, an exploratonapproachhas been adopted,

as the differences between a cressctional survey and EMA aoeingexplored.The esults are meant to open

up the door for further examination of the differences between these two data collection metiBmtsause of
thisa  dzexdlratory naturejt was decided to focus on orspecificorganization (i.e. singleaseapproach.

The case organizatiorof this studyis a.s.r., a Dutch insurance company which is located in Utrecht, the
Netherlands. The officbuilding of a.s.r. counts 84.000 square metres, which makes it one of the largest office
buildings in the Netherlands. Although the original building originates from the seventies, the environment was
completely renovated between 2012015. After the renoation, there was a total capacity of 2.800 workplaces.
Although a singlease design fits thebjective of this study, it should be taken into account that due to the
small number of subjects, a singlase provides very little basis for scientific gerisedion.

After the case organization was determindtie search for participants startedn order to find enough
participants, a message was posted on the local computer network of &lsne,employees were informed
about the study, andould apply o a voluntary basid/olunteer sampling is a type of ngmobability sampling

as people decide themselves whether they wish to participate or not. Therefore, chance does not play a role.
On the one handhe main strength of/olunteer samplingsthat it generallyattracts motivatedindividuals who

have a strong interest in the main topic of the survioreover, volunteer sampling is convenient, relatively
quick and inexpensive.rhe other hand, nofprobability sampling methods generally resulta sample which

is not representative for the population of intere#isthe sampleis likely todiffer from the actual population
parametersthis is likely to cause a bias.

After a sufficient number of a.s.r. employees had volunteered to particigatedata collection period started.

The EMA surveyas designed and conducted with the aid of Shign softwW&tégn,2019) andthe data was
collected between 182-2019 and 083-2019 (i.e. fifteen days, weekend days exclud&te EMA respondents

had todownload the mobile application of Shign, and create an account before they were able to fill out the
survey. In the process of creating an accousgpondentshad to indicate whether they wanted to receive
periodic reminders to fill out the survey, aiifdso, how often. Depending on their answer, they then received a
number of push notifications, which were sent to motivate/remind them to complete the survey on a regular
basis. Besides periodic reminders, these messages also included information abatéarth the end and the
duration of the study. Only the people who indicated that they wanted to be notified, received these push
notifications. An overview of the messages other than the automatic periodic reminders, are presented in
appendix C.The cros-sectionalsurveywas distributed on 182-2019, and was designed using Qualtrics
software.The respondents of the crosectional survey did not receive any reminders or push notifications.
casearespondent did not complete the entire survey, the pesse was not included in the dataset.
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6.2 Measures

One questionnaire was used footh the EMA as well as the crasectional respondents. The final questionnaire

has been developed on the basis of existing studies and survey instruments. However, some measures were
reduced and/or rephrased in order to meet the EMA criteria. In total, thalfguestionnaire consisted of 31
guestions. The items concerning the employee outcomes had a Likert scale ranging from 1 = strongly disagree
to 7 = strongly agree. The items concerning the work environment ranged from 1 = very poor to 7 = very good.
The questionnaire was originally developed in English, but it was later translated to Dutch to avoid
misunderstandings due to unfamiliarity with the English language.

Productivity - Current literature states that measuring office productivity is a complex process, for which there
is still no universally accepted measure. However, as an alternative, it is common to adegsesked
productivity as a surrogate measure of actual protiity. Hence, it was decided to include two items to
measure selfassessedproductivity. First, espondents were asked to what degree their current work
environment contributes to their productivity (positiiermulation), and secondwhether they struggdd to

finish their work in the current work environment (negatifeemulation).

Job satisfaction According to the literature,Igbal measures of job satisfaction may be preferred, because they
are unconstrained by any specified job facets. They inchldaspects of job satisfaction, also those which
multiple-item measures fail to capturélence, it was decided to include two global measures of job satisfaction
The job satisfaction measure of this study was adopted from Dolbier et al. (2005). Eopte pvere asked
whether the current work environment contributed to their job satisfaction. Second, they were asked whether
the current work environment made their work pleasant.

Employee welbeing- Employee welbeing was measured using thrdéferent items. Respondents were asked

to what degree they felttired and stressed, calm and relaxed, cheerful and in good spitits last two items

originate fromthe WHQ5 WellBeing IndexThe originaWHOS5 measurecounts only five items, which makes

it agreat match for EMAesearch In the originaWHOS5 questionnaire, respondentsaveto base their answers

on how they have been feeling during the past 14 délmvever, for the purposes of this study, the time frame

KFra 0SSy FftGSNBR G2 GKS OdaNNByid Y2YSyiliod ¢KSNBF2NBI a
each question, tanatch the criteria of EMABesides the two statements that originate from tieHO5 Welk

.SAy3 AYRSEZ | GKANR AGSY 61 & I RRSR | 62dzii ,BefaideA y I G A
the literature onEWB emphasizdébke impactthat stress may have on employees and their viagling.

Restaurant- The restaurant wa measured using ten itesn Thesespecificitems wereall selected based on the

four aspects (i.e. product, meeting, room, and atmosphere) offtive Aspect Meal Model (FAMMyhich has

been developed to capture the experience of institutional mealshis study, 6od variety and food qualitsire

included to measuréi KS G LINR RdzOGé¢ ® CdzZNYy A (G dzNBX aSlIdAy3 2LIA2yax
Staff friendliness and queuesapturei K S & Y &spectARhalyg, acoustics and atmosphareasure he
SYGANRYIYEYWR2AQAIKSNEE @

Restroom- The restroom was measured using seven itehygiene amenities, accessibility, cleanlingssjacy,
odour, interior, and waiting lineThese items were included based on the research that was conducted by
Mendat et al. (2004), whetudiedthe negative aspects of public restroom environments. Based on the mean
rate of each item, it was decided to inclutleeseseven items to measure resiom perception.

Workspace- The workspace was measured using seven itegmailable workspaces, variety of workspaces,
layout, interiordesign acoustics, cleanliness, and indoor climdteese seven items were selected based on the
study conducted by @$and (1999), who stated that all relevant workspace qualities can be divided into four
distinct categories: ergonomics, physical conditions, spatial layout and aesthetics.
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6.3 Data analysis

In the current study, there are two datasetsat need to ke analysedAlthough theunderlyingquestionnaire of
both datasetsare identical, thereare also a nhumber of crucial differencdsor examplealthoughthe cross
sectional data has independent observations, the EMA dataset contains repeated me#sotber words, the
respondents of the EMA group have completed multipleveys and therefore the observations are not
independent. Moreover, respondentsof the crosssectional survey hae evaluated all three touchpoints,
whereas the EMA respondent&ve evaluatedne singleouchpoint (i.e. their current location. Due to these
differences, both datasets requirdifferent statisticalmethodsfor analysinghe data.

For analysing the crosectional data, Multiple Linear Regression (MLR) was combined with a Principal
Component Analysis (PCA)he EMA datawas analysed usingiinear Mixed Models (LMM). As multiple
responses from the same subject cannot bgarled as independent from each other, LMM suits the nature of
the EMA dataTheproblem ofnon-independence is solveid LMMby adding a random effect for each subject,
which assumes there is a different baseline for each subjddMwasperformed usindR Studio (version 3.5.2)
Other statistical analysdg.g. for the descriptivesyere performed using the software of IBM SPSS Statistic
Thissoftware allowedto check for (multivariate) normality, correlations, outliers, and to inspect the overall
distribution of the data.
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7.0 Results

This chapter describes the steps that are taken to test the hypothesgleigeh have been presented in chapter
5.0. First,the survey response is discussed and described in paragraph 7.1. Subsequrelithinary analyses
were conducted to evaluate the validity and reliability of the collected datse nature of both datasets is
described in paragraph Z. In paragrap 73, the results of the crossectional data is discussed, and
subsequently the results of the EMA data is presented in paragraplTiie chapter concludes with paragraph
7.5, where the results of the two data collection methods are compared.

7.1 Reponse analysis

Originally,83 people volunteered to fill out the crosectional surveyAt the end of the data collection peripd

80 surveys were completede. response rate of 96,4%)6 people volunteered to join the EMA group. Out of
these 46people, 33 downloaded the app and completed at least one questionfiagtagesponse rate of 71,7%)

On average, an EMA respondent completed 5.7 surveys during the three weeks (i.e. fifteen workdays) of data
collection. In figure 12, the total number obmpleted EMA surveys is plotted for each of the 33 respondents.
The EMA survey resulted in 188 observations, resulting from 33 unique responderitse EMA respondents

only evaluated their current location, the 188 observations were spread oveettifferent touchpoints:
workplace (n=95), restaurant (n=28), and the restroom (n=65).

As this sample size concerns only a small percentage of the entire population of interest, conclusions can be
drawn about the dataset, but these conclusions cannot be @dia@ted to the entire population. However, as

the maininterestis to identifythe differences between the two data collection methods, and not to draw
meaningful conclusions about the population of interest, the sample size is considered to be sufiicitet
purpose of this study.

7.1 Descriptivemeasures

This paragraph numerically describes the featuned patternsof the two datasets. This includés each survey

item: the number of respondentghe meanscore and standard deviatioftable 3) A visualcomparison of the

mean scorepetween the two groups is displayed in figus@nd 6. It is observedthat the mean score of the

EMA respondents is structurally higher than the mean score of the -sexd®nal surveyExceptiors are

however the twoitems @ & i NHUz3 3t S (2 FAYA&AK 62NJ] € I yboth degativeSBR | YR
formulations.Thusagain the EMA respondents evaluate these items more positiVelgvaluate whether these

mean scores are also significandijfferent, a Mann-Whitney U test has been performed. Results showed that

the scores of @ out of the 31 items are significantly higher for EMA, when compared to the-sexg®nal data.

However,no specific pattern is observed.

Cross-section @EMA _
Cheerful and in g...

Work is pleasant

B

Productivity
Calm and relaxed
Struggle to finish ...

- 51]
Sebnanl 00000000 5o

. Tired and stressed
= .

Figure5: Mean score per touchpoint FigéréMean score for employee performance aspects
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Apart from the survey questions, the date and time of completionenslso documented for each observation.
Thetime of completionfor each datapoint iglisplayed in figurd. As EMA respondents are expected to answer
the survey questions solely about their current location, it was expected that the time of completion would
always be during office hours (i.e. between 08:00 and 18:00). However, as shown in figure 7, respalstents
completedthe surveyoutside of the office hoursLooking at the respondents of the cressctional survey, it

was observed that the majority of them completed the questionnaire in the morning, between 08:00 and 10:00.
However, the time of completiofor this particular group is considered irrelevaasthe crosssectional survey
method does not require respondents to answer the questions abolit therent situation.

In figure 8, it is displayed at which day people filled out the survey. Hargsitobservedhat the majority of

the crosssection respondents did this shortly after the survey was distributed. The response of the EMA
respondents was also relatively high at the beginning of the data collection péniath ideal situation, the
response rates of the EMA respondents would remain constant throughout the entire data collection period.
However, in reality the response rates declined. At the end of the data collection period, the response rates
were significantly lower compared to the baging.Infigure § it is also indicated when the respondents of the
EMA group have received a pusbtification on their mobile phoneFurtherdetailsregardingthese messages

are presentedin appendixC In figure 9, the total number of EMA responderger day is displayed per
touchpoint. Here, it was observed thatuling the first few days of the data collection, most people started off
with evaluating their workspaceDverall, he restaurant counts the lowest number of observatiphat the
distribution of restaurant evaluations remains relatively stable throughout time.

Besides the date and time of completiche mobile applicatioralso requests permission to save the location

of the EMA respondents. If permission was granted, the longitude and latitude of the respandssaved at

the time the survey was submitted. Based on the locatiorpiild be checked whethethe respondentwas
present at the office at the time the survey was submittéah. overview of this data is shown in figure 10 on a
local level, and in figure 11 on a national levelvds observedhat a considerable number &MAobservations

has beenrecordedoutsidethe a.s.r.building. This is considered problematic, as one of the main advantages of
EMA is thatrespondents answer the survey questions based on their current environment. By violating this
assumption, there is a possibility of the occurrence of a tdxas, just like with a crossectional survey.

At the end ofboth questionnaires, each respondent was given the opportunity to give some additional remarks.
An overview of these comments is presented in appendix D. Comments which were mentioned most frequently,
are shown in table 4. During the entire data collection period, most caimigsl resulted from the indoor climate
within the building. In addition, people frequently mentioned that the relationship between the office
environment and their productivity was either naxistent or unclear.

According to existing studies, EN#Asuperior to crosssectional methods because this method is abledapture
shortterm fluctuations. To examine whether these shttm fluctuations cameallybe captured by EMA, table

5, 6 and 7 display the survey answers of one single respondent at diffeo@nts in time. In table 6, the survey
answers of one respondent about the restroom are shown across eight moments in time. What is striking, is that
the survey scores regarding the static elements (i.e. restroom privacy, décor and accessibility)o@mmstant
throughout time, whereas the scores regarding the dynamic elements (i.e. restroom odor and cleanliness) do
fluctuate. In addition, the survey scores also show that the mood of the respondents is fluctuating throughout
time.
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Table3: Descriptive values and Maiwhitney U test

Crosssection Mann-Whitney
U test
Variable N \ Mean Std.DV N Mean Std.DV n a$ Sig.

Restroom The cleanliness of the restroom .

Restroom The privacy of the restroom 80 5.41 1.052 65 5.89 0.843 0.48 0.000
Restroom The hygiene amenities 80 5.41 1.177 65 5.88 1.015 0.47 0.177
Restroom The odour of the restroom 80 5.24 1.034 65 5.71 1.160 0.47 0.000
Restroom+ The décor of the restroom 80 5.55 0.992 65 5.97 0.463 0.42 0.245
Restroom- The queue for the restroom 80 5.85 1.020 34 6.35 0.836 0.5 0.026
Restroom- The accessibility of the restroom 80 5.64 0.903 65 6.38 0.600 0.74 0.000
Workspace The layout of the workplace 80 5.55 1.124 94 6.11 1.057 0.56 0.081
Workspace The availability of workspaces 80 5.39 1.258 94 6.20 1.135 0.81 0.000
Workspace Work at different places 80 5.63 1.118 93 5.96 1.222 0.33 0.801
Workspace The acoustics 80 | 4.46 1.484 94 5.17 1.449 0.71 0.000
Workspace The interior design 80 5.61 1.000 94 6.07 0.970 0.46 0.334
Workspace The indoor climate 80 | 4.91 1.314 95 5.55 1.185 0.64 0.146
Workspace The cleanliness of the room 80 5.14 1.016 95 5.64 1.205 0.5 0.000
Restaurant The atmosphere 80 5.50 1.079 28 6.00 0.535 0.5 0.028
Restaurant The layout of the restaurant 80 5.54 0.941 28 5.75 0.950 0.21 0.232
Restaurant The acoustics in the restaurant 80 | 4.81 1.213 28 4.79 1.081 -0.02 0.766
Restaurant The quality of the furniture 80 5.63 0.960 28 5.75 0.987 0.12 0.190
Restaurant The variation in the catering offer 80 5.49 1.031 27 5.96 1.036 0.47 0.029
Restaurant The quality of the food 80 5.47 0.981 27 5.63 1.281 0.16 0.183
Restaurant Staff friendliness 80 5.81 0.858 27 6.41 0.562 0.6 0.003
Restaurant The cleanliness of the interior 80 5.65 0.828 28 6.11 0.618 0.46 0.009
Restaurant The seating options 80 5.35 1.020 28 5.75 1.090 0.4 0.068
Restaurant The queue for (self)service 80 | 4.89 1.136 26 5.38 1.211 0.49 0.393
Employee performanceProductivity 80 5.16 1.277 188 5.32 1.192 0.16 0.333
Employee performanceFinish work 80 341 1.605 188 2.77 1.653 -0.64 0.001
Employee performanceJob satisfaction 80 5.28 1.180 | 188 5.44 1.251 0.16 0.181
Employegerformance- Work is pleasant 80 5.39 1.037 | 188 5.40 1.109 0.01 0.763
Employee performanceCalm & Relaxed 80 | 4.96 1.427 | 188 5.61 1.230 0.65 0.000
Employee performanceGood spirits& Cheerful | 80 5.39 1.196 | 188 5.66 1.172 0.27 0.046
Employeeperformance- Stressed & Tired 80 3.03 1.653 | 188 2.47 1.596 -0.56 0.007

®cvia ®Crosssection  # Respondents per hour
,_ ‘|||HH||‘I. 1hi
5 10 15 20

Figure7: Time of completion for each datapoint
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Figure9: Number oEMArespondents per dayer touchpoint
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Figure8: Respondents per day, divided between the three touchpoints
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FigurelQ: Location of EMA respondemtsthin the a.s.r. office building
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Table4: Additional comments given by the respondents

Subject Comment Frequency

Workplace Workplace cleanliness 4x
Number of workplaces 3x
Inability to concentrate (i.e. acoustics) 3x
Restaurant Food prices 3x
Restocking food supply 3x
General Temperature / Air quality 12x
Survey questions Link between work environment & employee outcomes is unclear 6x
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Figurel2: The total number of completed surveys for each of the 33 fEespondents

Table5: One respondent evaluating the restaurant at three points in time

Moment in time
Two

One

Restaurant The variation in the catering offer 7 6 6
Restaurant The quality of the food 6 6 6
Restaurant The acoustics in the restaurant 6 6 6
Restaurant The cleanliness of the interior 7 6 6
Restaurant Staff friendliness 7 7 7
Restaurant The quality of the furniture 6 6 6
Restaurant The seating options 6 7 7
Restaurant The queue for (self)service 5 7 7
Restaurant The layout of the restaurant 7 6 6
Restaurant The atmosphere 6 6 6
Employeeperformance- Productivity 6 6 6
Employee performanceFinish work 5 5 5
Employee performanceJob satisfaction 6 6 6
Employee performanceWork is pleasant 6 6 6
Employee performanceStressed & Tired 4 5 5
Employee performanceCalm &Relaxed 5 6 6
Employee performanceGood spirits& Cheerful 4 6 6

36



Table6: One respondent evaluating the restaurant at eight points in time

Moment in time

Two Three Four Five Six  Seven Eight

Restroom- The accessibility of the restroom 6 6 6 6 6 6 6 6
Restroom- The cleanliness of the restroom 4 4 3 3 3 5 3 4
Restroom The privacy of the restroom 5 5 5 5 5 5 5 5
Restroom- The odour of the restroom 4 5 5 5 5 5 5 2
Restroom- The hygiene amenities 5 5 5 5 5 4 5 5
Restroom- The décor of the restroom 6 6 6 6 6 6 6 6
Restroom- The queue for the restroom 0 0 0 0 0 0 0 0
Employee performanceProductivity 4 5 4 4 4 4 4 4
Employee performanceFinish work 4 4 4 4 4 4 5 4
Employee performanceJob satisfaction 4 4 4 4 4 4 4 4
Employee performanceWork is pleasant 5 6 5 5 4 4 5 4
Employee performanceStressed & Tired 4 3 3 3 3 3 5 4
Employee performanceCalm & Relaxed 4 5 5 5 5 4 4 4
Employeeperformance- Good spirits & Cheerfu 4 5 5 5 5 5 3 4
Table7: One respondent evaluating the restaurant at six points in time
Moment in time

One Two Three Four Five Six
Workspace The availability of workspaces 7 7 7 7 5 5
Workspace Work at different places 6 6 7 7 5 5
Workspace The layout of the workplace 6 6 6 6 6 6
Workspace The interior design 6 6 6 6 6 6
Workspace The acoustics 6 6 6 6 6 6
Workspace The cleanliness of the room 2 2 2 3 3 3
Workspace The indoor climate 5 6 6 6 3 2
Employee performanceProductivity 6 6 6 6 5 5
Employee performanceFinish work 1 1 1 1 1 1
Employeeperformance- Job satisfaction 2 6 6 6 5 5
Employee performanceWork is pleasant 5 6 6 6 5 5
Employee performanceStressed & Tired 2 2 2 1 2 2
Employee performanceCalm & Relaxed 6 6 6 6 6 6
Employee performanceGood spirits& Cheerful 6 6 6 6 6 6
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7.2 Crosssectional data
The preferred method for analysing the cres=ctional data is Structural Equation Modeling (SEBEM is
particularly useful in the social sciences, where many if not most key concepts are not directly observable
(Westland, 2010)Thepurposeof SEM is t@xamine a set of relationships between one or more Independent
Variables (') and one or mor®ependent Variables (B)/ However,checking for the assumptions underlying
SEM, showd that the crosssectional data is not normally distributethat the sample size is insufficient, and
that the model fit is poor. Thus, although Sklduld bethe ideal nethod for analysing this type of data, it is not
suitable for this specific datasehs SEM is no longer an option for analysing the esestional data, Multiple
Linear Regression (MLR) and Principal Component Analysis (PCA) are adopted instead. \&@hat\iERhave
in common is that both methods test causal hypotheses within the dataset. However, opposed to SEM, MLR
does not assume multivariate normality and the sample size requirements are significantly Theetownside
is however thaMLR is not deigned to deal with latent constructsuckily, this can be solved by combinMpR
with PCA to identify the underlying dimensions (i.e. factors) of the original observed variables. In turn, these
factors can be used for MLR, to examine the causal relati@tween the DVs and the IVs.

Principal Component Analysis

Principal Component Analysis (PCA) is conducted to reduce the original number of correlated variables, by
transforming them into a smaller number of components, which still contain most ahfbemation from the

original dataFirst, tie various assumptions underlying PCA were tested to make sure that PCA could be used to
transformthe data. First, PCA assumes there is a linear relationship between all variables. Linearity was tested
using a matrix scatterplot. As testing linearity for all variables is quite an overkill, ten random combinations were
computed. By analysing the scatterplots, it can be concluded that the relationships between the variables are
more or less linear. Another prerecitie for factor analysis is that the variables are measured at an interval level
(Field, 2009)strictly seen, a Likert scale has discrete values. However, Ratray & Jones (2007) argue that a Likert
scale is also suitable for PCA.

Secondly, PCA assumesngding adequacy. In order to get a reliable result, large enough sample sizes are
required. Pallant (2010) argues that there should be a ratio of at least five cases for each variable. As the
guestionnaire consists of 24 questions, the sample size sh@yd been at least 120. Considering the fact that

the actual sample size of the cressctional survey was 80, this would indicate that the assumption of sampling
adequacy was violated. However, MacCallum et al. (1999) argue that the minimum sampleosiipaltsds on

other aspects of the studgesign In short, their study indicated that as communalities become lower, the
importance of the sample size increases. They state that, with all communalities above 0.6, relatively small
samples (i.e. less than 1pMay still be perfectly adequafier PCA Looking at the communalities of these 24

B NRFofSazx 2yfte 2yS a02NBa aftA3akiaGte o0St26 ndcd ¢KS A
Based on this criterion, the assumption of a sufficiemhpke size would not be violated.

There is also a test which can determine whether the sample size is large enough to reliably extract factors. The
KaiserMeyer-Olkin (KMO) test was performed to assess the suitability of the data for factor analysgcorae

is always between 0 and 1, but Kaiser (1974) recommends accepting values only if they are greater than 0.5. The
KMO scoref this dataset was 0.832. According to Field (2009), a KMO value between 0.7 and 0.8 is considered
to be a good score. The saling adequacy can also be assessed for each individual variable, by looking at the
values on the diagonal of the afithage correlation matrix. Here, values should be above 0.5, but preferably
higher (Field, 2009). The values of the crssstional surveyange between 0.7 and 0.9, which again indicates

that the sample is suitable for factor analyg\.arguments considered, it can be concluded that the assumption

of a sufficient sample size is met.

The third assumption of PCA statbat there shouldbe adequate correlations between the variables reduce

them into a smaller number of components. Given that PCA creates clusters of variables, it should be obvious

that there are no clusters if variables do not correlaféis assumptioran betesteddza Ay 3 . | NI f SG G Qa
sphericity, which examines whether the population correlation matrix resembles an identity matrixdNIi £ SG G Q&
test of sphericity resulted inavalueoft 6 H T c 0 ' M mvhluelof.Q0P. Thushdanibi cohcluddd

the correlations between variables are overall significantly different from z&logether, it can be concluded

that the crosssectional data is suitable for performing PCA.
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Component
Table8: Principal component analysis (CS) 4 6 0 3
1. Restroom
6/ NRBy 6+ @8RAQ &

Restroom- The cleanliness of the restroom .802 0.730
Restroom- The privacy of the restroom 792 0.749
Restroom- The hygiene amenities Jg71 0.702
Restroom- The odour of the restroom 722 0.680
Restroom- The décor of the restroom .600 0.690
Restroom- The queue for the restroom .547 0.771
Restroom- The accessibility of the restroom .504 0.623

2. Workspace interior andacoustics
0/ NB Yy b+ @BKID &

\Workspace The layout of the workplace .857 0.799
\Workspace The availability of workspaces .795 0.701
\Workspace Work at different places 791 0.724
\Workspace The acoustics 621 0.766
\Workspace The interior design .520 0.613

3. Restaurant interior and acoustics
6/ NRY b+ @BRX &

Restaurant Atmosphere .805 0.786
Restaurant The layout of the restaurant .796 0.773
Restaurant The acoustics in the restaurant .610 0.567
Restaurant The quality of the furniture .582 0.721

4. Restaurant food and service
6/ NB Y b+ BRI &

Restaurant The variation in the catering offer .837 0.768
Restaurant The quality of the food .830 0.793
Restaurant Staff friendliness .639 0.661
Restaurant Cleanliness .581 0.700

5. Workspace indoor climate and
cleanlinessd / NB y 6 + G6R7A &
\Workspace The indoor climate .752 0.719
\Workspace The cleanliness of the room 734 0.743
6. Restaurant crowdedness
0/ NPy b+ /RQAP &
Restaurant The seating options 711 0.792
Restaurant The queue for (self)service .668 0.752

Factor interpretation

The results of the PCA are presented in ta®lé&tevens (2002) suggests that for a sample size of 100, each

loading should be greater than 0.512. As such, values below 0.5 were supressed. The PCA was conducted using

a varimax rotation, athis type ofrotation allows the variables to correlateBasedon the elbow of the scree

plot, either two or six components should be retained. Other methods suggest to look at the total variance
accounted for (VAF). This percentage should be larger than 70%, witth mean thatsix componentsvould

be retained (VAE 72.2%).  aSR 2y YIFIAaSNDRa ONAGSNARA2YyZ gKAOK AYLX ASa
eigenvalues larger than onagain six components should be retainédtogether, it was decided to retain a

total number of six components.
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seconccomponent contains five of the original variables relatedht®e workspacenterior/acoustics Therefore,

GKS aS02yR O02YLRYSYyld M&NIIHoyR (1502 dazi2ANY aséLdt OtSkhBa ydizySRNS NI
component are also related to the interior and acoustics, but of a different touchpoint, namely the restaurant.

¢CKA& O2YLRYySyild o61a GKSNBF2NB f I o SfoufthiétnponenSisicorhpdsd vy i A y
of restaurantcleanliness, food variation, food quality and staff friendliness. Thesaglsomething abouhe

f SOSt 2F ASNBAOS FYyRk2NI F22R 2F GKS NBalGlFdNIylio ¢K
'y R & SMN@ith@ReY LR Yy Sy G KFa 2yte G2 dzyRSNI&@Ay3I GFNRIF o
Of AYIFGS | yR 6ith&ndyast doyhoaehis agombikafionofi KS NB &G dzZNI yiQa aSt
the queues. Both of these variables dependtba number of people presersdt the restaurant. Therefore, this
O2YLRYySyid s6la tFroStfSR awSaidl dNIyli ONRPSRSRySaaéod
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Construct reliability

¢KS NBtAFIOAEfAGE 2F GKS YSIFadaNBR AGSya ¢Fa aaSaasSR (K
¢KS @I f dzS F2 N0 NED3Rdor theke® duestiohniaife litema & the three touchpoints. Although

the minimum value of alpha is still a point of discussion, if alpha exceeds 0.8 it can be assumed to be reliable,

which means that the questionnaire has a good internal consistenelgd (2009). To determine how each item

individually contributes to the reliability of the questionnaire, it was also inspected what happens to alpha when

one of the items is deleted. If alpha increases considerably if a particular item is deleted, ahe shrasider

removing this item entirelyin this questionnaire alpha roughly stays the same wiiea of theitemsis deleted.

/ NByolh OKIQa | fa2 O2YLIziSR F¥2NJ GKS 2NAIAYlf dzyRSNI &Ay3
For the first fourD2 YL y Sy &z / NRyol OKQa h +fgléa SEOSSRSR (KS
one of the variables would have been deleted. For the last two componenéR y 6 OKIQ& 06St 26 nody =
as these components consist of only two items, one of thdaslying variables cannot be deleted.

Component
Table9: PCA outcome variables (CS) with varimax rotation
1. Employee weHbeing 0 2
0/ NB Yy b +-080 &
\Well-being- feeling tired & stressed -.847 779
\Welkbeing- feeling calm & relaxed .943 .896
\Wellbeing- feeling cheerful & in good spirits .838 .718
2. Job complacency
6/ NR Yy 6 +@8oRa
Productivity- employee productivity .807 .728
Job satisfaction job satisfaction .881 776
Job satisfactionmy work is pleasant 877 797
3. Finish work
60/ NP y b *+ rotagpiicable)
Productivityc difficult to finish work .945 .948

Multiple linear regression

Multiple Linear Regression (MLR) is an extension of simple linear regression. It is used to predict the value of a
dependentvariable (DV) based on the value of two or manelependentvariables (IVS)MLR allows to
determine the overall fit (VAF) of theadel and the relative contribution of each of the predictors to the total
variance explainedlThe Fratio in the ANOVA table tests whether the overall regression model is a good fit for
thedata¢ KS awé¢ O2f dzYy NBLINE &Sy i ant. R dSbe Yodzidérad idtbSonengedb® t | G A 2
of the quality of the prediction of the DV. Thé Wlue is the proportion of variance in the DV that can be
explained by the IVs. Technically, it is the proportion of variation accounted for by the regression Besitdes

R, the adjusted Rvalue should also be reported for atcurate interpretation of the datawhile Rindicates

how much variance is been explained by the model, adjusteshR takes into account the variables whose
addition in the model arsignificant. Typically, the more nemignificant variables are added to the model, the
larger the gap between?Rnd adjusted Rbecomes Statistical significance of each of the IVs can be tested with

the t-value and the corresponding-yalue. This tests kether the coefficients are equal to zero in the
population. If p < .05 it can be concluded that the coefficients are statistically different to zero.
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A multiple linear regression was run to predict the employee outcomes, based on the evaluations lufete t
touchpoints. The results of this analysis is presented in taBl#2. Based on the MLR of employee wlsding

in table 1Q no causal relationships were foubdtween thework environmentand the level of employee well

being. The results of the MLR peedict the difficulty of finishing work is presented in table A multiple linear
regression was run to predict the difficulty of finishing work based on the evaluation of the workspace. The
variables statistically significantly predicted the difficulty of finishing work, F(2,77) = 3.444, p = .037. Workspace
interior and acoustics contributed significantly to this prediction,-2494, p = .015. However, the workspace
indoor climate and cleanliness did not, +.818, p = .416.

The results of the MLR to predict jatnmplacencyare presented in table Z When tryirng to predictjob
complacencyit was found that the variables of the workspace statistically significantly predicted employee
productivity and job satisfaction, F(2,77) = 16.143, p < .0005R4dj.277. Based on the value of R can be
stated that 277% of the variance withifpb complacencys caused by the quality of the workspace. As the t
values of both variables are significant, it can be concluded that both variables of the workspace contributed
significantly to the prediction of job satisfactioand productivity. In addition, the variance within job
complacencys also dependent on the quality of the restroom. A simple linear regression was run to poédict
complacency based on the evaluation of the restroom. Restroom statistically significaredicts job
complacencyF(1,78) = 8.971, p = .004. Based on the value of the adjB&téccan be stated that 9.2% of the
variance withinob complacencys caused by the quality of the restroom.

Tablel0: Multiple linear regression of employeebeing

Well-Being

Touchpoint .
Restroom | F(1,78) 2.232 .139 | .028 .015
Restroom 167 1.494 139
Restaurant | F(3,76) =714 547 | .027 -.011
Crowdedness .156 1.376 173
Food &Service -.053 -.466 .642
Interior & Acoustics -.020 -.176 .861

Workspace | F(2,77) 2.375 .259 | .034 .009

Cleanliness & Indoor climat¢ .030 .267 .790
Interior & Acoustics .183 1.637 .106

Tablell: Multiple linear regression regarding tldéficulty of finishing work

Difficult to finish work

Touchpoint
Restroom | F(1,78)=.328 | .569 | .004 -.009

Restroom .065 573 .569
Restaurant | F(3,76) = 1.256 | .296 | .047 .010

Crowdedness .015 131 .896

Food & Service -.215 | -1.917 .059

Interior & Acoustics .031 .275 .784

Workspace | F(2,77) = 3.444 | .037* | .082 .058

Cleanliness & Indoor climat{ -.089 -.818 416
Interior & Acoustics =272 | -2.494 | .015*

* indicates a significant value with p@b5.
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Tablel2: Multiple linear regression of jalbmplacency

Jobcomplacency

Touchpoint
Restroom | F(1,78) =8.971 | .004* | .103 .092

Restroom 321 2.995 | .004*
Restaurant | F(3,76) =1.034 | .382 | .039 .001

Crowdedness -.079 | -.703 484

Food & Service -.105 | -.937 .352

Interior & Acoustics .148 1.316 192

Workspace | F(2,77) = 16.143 .000* | .295 277

Cleanliness & Indoor climate| .240 2.511 | .014*
Interior & Acoustics .488 5.097 | .000*

* indicates a significant value with p@5.

Touchpoint Factor

[ Restroom ] Q
@ Job complacency
Q
Restroom
®
Indoor climate & ‘ )
= @ cleanliness Q o@% .
‘ Well-being
Interior & acoustics } -
[ 4 i
Workspace ‘ y

) [ Interior & acoustics ] 3
% [ Food & service ] Q Finish work

Restaurant [ Crowdedness ]
4
Figurel3: MLRresultsof the CSlata; Confidence interval of 95%

42



73 EMAdata

The EMA data was analyzed using Linear Mixed Models (LMM), because this method is particularly suitable for
datasets that include repeatetheasuresThe available procedures in the genepalrpose statistical software
packages include SAS, SPSBdRStata. The current study hasedRand Ime4, to investigate the relationship
between the office environment and employee performance of the EMA.dEite name Linear Mixed Model,
comes from the fact that these models are linear in the parameters thaaidthe [Vsmay involve a mix of fixed

and random effects. In contrast to fixed effects, which are represented by constant parameters in an LMM
random effects are represented by (unobserved) random variables, which are usually assumed to follow a
normaldistribution.

Repeatedmeasures data may involve measurements made on the same unit over time, or under changing
experimental or observational conditions. Measurements made on the same variable for the same subject are
likely to be correlated (e.g., meaements of body weight for a given subject will tend to be similar over time).
Models fitted to longitudinal or repeatetheasures data involve the estimation of covariance parameters to
capture this correlation. This is also the case with EMA dayaadd y 3 & 6 m u NI dheJeegideSoyi (i 0 £
equation, theby-subject variability is taken into accourithe output of a mixed modés a list of explanatory
values, estimates and confidence intervals of their effect sizealyes for each effect, and at leaste measure

of how well the model fits.

Assumptions

First, the dataset has been checked for outli€sitlying data points those which are well separated from the
majority of the data- can have a large influence on an estimated model and its parerm€Orr et al., 1991).
However, Likert scale variables have both a floor and ceiling (i.e. 1 and 7). It would be imprudent to discard
particular observations, because someone responded at either the low or high end of the narrow spectrum.
Therefore, it wa decided to include all observatioridoreover, LMM assumsthe absence of collinearityf

there is collinearity, the interpretation of the model becomes unstable, as the predictors may steal the
explanatory power of each other. If predictors are veryikir to each other, it becomes very difficult to decide

what in fact is playing a bigger role. As the survey contains many questions which are correlated, it is decided to
perform a PCAefore proceeding to LMM

Principal Component Analysis

Dimension reduction through PQAan transform the correlated variables into a smaller set of variables which
can then function as fixed effects in an LMM. As respondents of the EMA gwailymated only one touchpoint

at a time it is not possible to conduct PCA for the dataset as a whole. Instead, PCA has been conducted three
times, one for each touch point. As the underlying items in the PCA are correlated, it is decided to go with a
varimax rotation.The PCAesults have beepresented in tablel3-17.

PCA assumes sampling adequacy. In order to get a reliable result, large enough sample sizes are required. Pallant
(2010) argues there should be a ratio of at least five cases for each variable. For the restroom, this iaplies th
there should be 30 observations (i.e. 6 items * 5 cases per variable). With 65 observatiosaniple size for

the restroom is sufficient. Sample size is also sufficient for the workspace as 93 > 35. For the restaurant, sampling
adequacy may not be fficient, asthe restaurant counts solely 26 observations. With 10 variables, 26 is not
enough to meet the rulef-thumb of five cases per variabBesides this rulef-thumb of five cases per variahle

the KMO caralso be computed to determinehether the sample size is large enough to reliably extract factors.
Here, values should be above 0.5, but preferably higher (Field, 2000gach touchpoint, the KMO value was
larger than 0.5. The exact KMO values are displayed in t&hl ddition,sampling adequacy can also be
determined based on the communalities. MacCallum et al. (1998)ethat with all communalities above 0.6,
relatively small samples (i.e. less than 100) may still be perfectly adequate for PCA. Looking at the communalities
of the EMA data, only the furniture quality of the restaurant, has a communality score belowlthgether, it

can be concluded that this dataset is suitable for performing PCA.
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Construct reliability

The reliability of the measureditemswasi 8 S& 4 SR GKNRdzZIK / NRyol OKQa | f LKI X |
.F&aSR 2y [/ NRIKS GKIGBE [afNBRIGNE 2 Y j dz8§dzS¢ 61+ a SEOf dzZRSR T NJ
. @ SEOfdzRAY3I GNBalGNR2Y |jdzSdzS¢ TasRighificarkhBwith 20.76B.&THus, & = / NP\
AG OFly 0SS 02y ONBIARG Rl deKdz&¢ aR2Sa y20 YSI adNBE GKS &aF Y$S dz
guestions about the restroom. As a result, this particular item has been excluded from the analysis. With resp

to reliability, the other two touchpoints did not show any problenihe ten items about the restroom had a

/ N2 y 0"1=0%% andhe seven items related to the workspaceé a2 y 6 =@ # T&deleting one of the

individual items did not result t@ad A Ay A FA OF y i Ay ONBnodedf the yiems MekeyercludeK Qa | f L
from the analysis.

Tablel3: Overview of PCA outcomes (EMA)

PCA analysis # Components  KMO ChiSquare VAF
Restroom 3 0.774 118.529 (p = 0.000) 65.1%
Restaurant 3 0.595 119.033 (p = 0.000) 67.6 %
Workspace 2 0.769 240.754 (p = 0.000) 66.0 %
Component
Tablel4: PCA restroom (EMA) with varimax rotation
1. Restroom design 0 2
0/ NB Yy b+ QVKaD &
Restroom- The décor of the restroom .753 573
Restroom- The privacy of the restroom 747 548
Restroom- The hygiene amenities 731 575
Restroom- The accessibility of the restroom 725 .596

2. Restroom cleanliness
0/ NRB Yy b+ @BHA &

Restroom- The cleanliness of the restroom .560 .690
Restroom- The odour of the restroom .956 922
Component
Tablel5: PCA workspace (EMA) with varimax rotation
1. Workspace interior and acoustics 0 3
0/ NB Yy b+ @848 &

\Workspace The layout of the workplace .837 .733
\Workspace The availability of workspaces .826 .693
\Workspace Work at different places .825 .600
\Workspace The acoustics 174 .560
\Workspace The interior design .718 713

2. Workspace indoor climate and cleanliness

0/ NB Y b+ @BRIQ &
\Workspace The indoor climate .829 .696
\Workspace The cleanliness of the room .792 .628
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Component

Tablel6: PCA restaurar(EMA) with varimax rotation _

1. Restaurant Food, Service & Acoustics
0/ NB Yy b+ @8R &

Restaurant Staff friendliness .833 729

Restaurant The queue for (self)service 72 672

Restaurant The acoustics in the restaurant 715 641

Restaurant The quality of the food .713 .846

Restaurant The variation in the catering offer .675 .750

2. Restaurant Atmosphere & Cleanliness
6/ NB Yy 6+ @6RQD &
Restaurant Atmosphere .755 .612
Restaurant Cleanliness .683 .660
3. Restaurant Layout & Furniture
0/ NB Yy b+ @BRED &

Restaurant The seating options .785 .691
Restaurant The layout of the restaurant .646 .657
Restaurant The quality of the furniture .645 .503
Component
Tablel7: PCAoutcome variable$EMA) with varimax rotation
1. Employee wellbeing 0 2
0/ NBY b +-Da0D a

\Welkbeing- feeling tired & stressed -.842 .839
\Wellbeing- feeling calm & relaxed 931 .886
\Welkbeing- feeling cheerful & in good spirits .863 .798

2. Job complacency
6/ NR Yy b+ 036 A

Productivity- employee productivity .823 q72
Job satisfactionjob satisfaction .897 841
Job satisfactionmy work is pleasant .923 .867
3. Finish work
60/ NP y 8 +nOtkagpEcable
Productivity- difficult to finish work .898 .950

For the EMA dataset, there are three separate Principal Component Analysesrespibredents have evaluated

only one touchpoint at a time. In tabletlthe PCA of the restroom is presented. This resulted in retaining two
components As odarr is related to the level of cleanliness, it was decided to label the second component as

GwS & YNDt S| TabldBeéhiiasithe PCA for the workspace. This resulted in retatniogomponents.

The first component has five underlying variables, which all say something about the workspace
interior/acoustics. The second componed2 y aAaiia 2F (62 OFNAIofSas yR NBOS
Ot AYIGS I yR Of &tontdins yh& RGAL fdr thé Festdur@nt. it was decided to retain three
components Conducting PCA for the sevemployeeoutcome variablesresults in retamning three components

(table 17) Remarkable is thealue ofCronbachAlpha which is-2.601for the three items of employee well

being. Since the formulation of tired and stressed is negative, the average covariance among items has also
become negative. KA 4 Q@OA2fF 1Sa GKS NBEtAFOAfAGE Y2RSt | aadzyLJiA?z
GFSStAYy3a GANBR 3 aiaNBaaSR¢ ¢ 2 ddthe coidldodzoéfficianibetween/ NB y 6 | O
1KS&aS GKNBS G NAIof Sa& 5 sorrelfol bedken o fadd .8Kvikhok< 0.65), @ B &till t S| NA
assumed that these three variables measure the same underlying construct.
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Results LMM

In the current design, there are multiple responses per subject. This would violate the independencetassump

of MLR: Multiple responses from the same subject cannot be regarded as independent from each other. LMM
can deal with this data, by adding a random effect for subject. This allows us to resolve tirelepandence

0@ laadzyAy3d | Raue foSdddd yubjects Bhrodgh £ MoSignifi€ant causal relationships
were identifiedbased on a galue of 05. First workspace indoor climate and cleanlinessive a significant
impact on job complacencyd?(1)=3.8427 p=0049). Second the other component of the workspace,

& 2orkspace interior and acoustickiad an even bigger significant impact jub complacency %(1)=11.727,
p=0.(). Together, they explaif0 percentof the variance within productivity and job satisfactiaulj R = 2).

An owerview of the results is presented in figure 15.

/’ r 4/ - -
{ Design } ( \
- 9
[ Cleanliness J ﬁ Job complacency 20%
L Q
| Restroom ‘ p
( ' Indoor climate & ) @ (
- E | cleanliness Q. /T\"
( @ @ Well-being
‘ Interior & acoustics } ﬁ
. Workspace y
e N rs ~
D ‘ Food, service & acoustics ] |
o L
l Atmosphere & cleanliness Finish work

L Layout & furniture

\ Restaurant . } y
Figurel4: Results LMM of EMA dat&onfidence interval 05%o
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7.4 Crosssection versus EMA

Principal Component Analysis

For both the EMA as well as ti@Sdata, aPCAwas performed. In tabld8, the factor interpretation of both
methods is compared. For the restroom, the crgsstional dataesulted in retainingpne component, whereas

EMA distinguished between two different components. Moreover, due to its low reliability, the restroom queue
was excluded from the EMA data analysis. With respect to the workspace, both methods resulted in retaining
the same numbeiof components, with the same underlying items. For the survey questions regarding the
restaurant, the comparison is a bit more complex. Although both methods suggested to retain three
components, the underlying itemdo differ. In table B, the PCAesultsfor the employee outcomes of both
methods is compared. Although factor loadings did differ between the two methods, they did retain the same
number of components, consisting of the same underlying items. In addition, for thes®otenal data it was
possible to run PCA on the whole dataset, whereas the EMA data required a separate analysis for each of the
three touchpoints. This is because the EMA respondents evaluate solely one location, instead of all three.

Tablel18: Factor solution for EMA versCS EMA CrossSection
Restroom

Restroom- The cleanliness of the restroom

Restroom- The odour of the restroom

Restroom- The hygiene amenities

Restroom- The privacy of the restroom

Restroom- The décor of the restroom

Restroom- The accessibility of the restroom 2

Restroom- The queue for the restroom excluded
Workspace

\Workspace The layout of the workplace

\Workspace The availability of workspaces

\Workspace Work at different places

\Workspace The acoustics

\Workspace The interior design

\Workspace The indoor climate

\Workspace The cleanliness of the room
Restaurant

Restaurant The quality of the furniture

Restaurant The layout of the restaurant

Restaurant The acoustics in the restaurant

Restaurant Atmosphere

Restaurant Cleanliness

Restaurant The quality of the food

Restaurant Staff friendliness

Restaurant The variation in the catering offer

Restaurant The queue for (self)service

Restaurant The seating options

N R PR R
P PR R R R R

NNR R PR PR
NNR R REP R PR

P NDNDNDNNOOWNPRE P
W W NNNNE P PEP P
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Tablel9: Factor solution for EMA versus CS EMA CrossSection

Outcome variables
Productivity- productivity
Productivity- difficult to finish work
Job satisfactionjob satisfaction
Job satisfactionmy work is pleasant
\Well-being- feeling tired & stressed
\Well-being- feeling calm & relaxed
\Well-being- feeling cheerful & in good spirits

WWwMNE PP
WWwMNE PFP P

LinearRegression

The crosssectional data is ideally inspected using SEM. However, because this dataset did not meet the sample
size requirements of SEM, the data was analyzed usingihétéad Because the EMA data contains repeated

measures, it was ngpossible to analyze the data through MLR. Instead, it was decided to use WAMbh

comparing the results of both analyses, it was observed that more statistically significant relationships were
identified within the crossectional data. Where analyzingetlEMA data resulted in finding two significant

relationships, the crossectional data identifiedour significantrelationships

Conclusion

Based on the literature review, the following hypotheses had been formulated:

HO:

The data resulting fronEMA captures withiperson fluctuationsWithin-person fluctuations
were studied byzooming in at the survey response of one touchpoint, of one responden
different points in time. This indicates that the evaluations of fixed elemesnsain constant,
whereas the evaluation of the dynamic elements fluctuate. In addition, the mood of
respondents also fluctuates across time. Thusan be concludedhat EMAindeed captures
within-person fluctuationswhich crosssectional methods fail to capture.

H1:

The standard deviation for each construct is larger for EMA, compared to thesexigmal
survey No significant differences have been found between the two groups of responder
terms of standard deviation of the individual survey items.

H2:

EMA and CS identify different relationships between the environment and employee resp
The EMAand CS data do lead to a slightly different factor interpretation. Moreover,
relationships were identified between the environment and employee outcomes within th
data.
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8.0 Discussiomand conclusion

This study investigates the differenchstween EMA and a crosectional survey, within an office environment.

Researching the characteristics and (dis)advantagethefexistingdata collection methods is important,

because it will aid researchers to choose the right data collection methatiédarown research Depending on

GKS gl & GKS RFEOF Aa O2ttSOGSRE (KS adNWSe NBaLRyaSs a
may also varyCurrently,the majority of empirical studieswithin social sciences have adopted crsgstional
methods.However,recent literature claims that crossectional methods are often biasethstead, methods

that collect realtime data are preferredsuch as EMAMA counts three major advantagéstakes into account

within-person variability, minimizes recall bias, and maximizes ecological validity. Overall, it is claimed that EMA

gives a much finer picture of what is going on in an environment throughout, tme that EMA gives a much

more detailedpicture of reality.However, no empirical studies have been performed to confirm these claims.

Ly 2NRSNJ G2 | 002YLIX AaK (GKAA addzRéQa 20261024 OBZS & KISy 7
ecological momentary assessment differ from a csesdional survey, when evaluating the physical work
SYGANRYYSY(d Ay GSN¥Ya 2F AlGa OaefbNhediwzathrergviews 8BmpbyedJ 2 &8 S S
performance was conceptualized as: employee Wwelhg, employee productivity, and job satisfacti The

office environment was conceptualized dse workspace, the restaurant, and the restrooifo answer the

main research question, an exploratory case study was performed amongst the employees of a Dutch insurance
company. The first group answeredeticrosssectional survey though an online survey tool. The second group

answered the same questions based on the principles of EMA. This data was collected through a mobile
application.

As expected, there was a difference in survey response betweenwtbalata collection methodsThe cross
sectional survey resulted in a response of 80 observations for each touchpb@EMA survey resulted in 188
observations, resulting from 33 unique respondents. As the EMA respondents only evaluated their current
location, the 188 observations werdivided between thethree different touchpointsthe workplace (n=95),
restroom (n=65), and restaurant (n=28&)was observed thatite number of observationfor the restroom and
the restaurant isconsiderably lower thanof the workspace. Aogical explanatiorfor this differenceis that
people spend most of their ddyehind their deskand considerably less time at the restroom and the restaurant.
Therefore,it is not surprisinghat the response for thevorkspace isignificantlyhigher than for the other two
touchpoints.It can therefore bediscussedhat the sample size of EMA depends on the amount of time the
respondent spends at that particular locatiolm conclusion the sample size of crosectioral methods is
constant, and the sample size of EMiffers betweentouchpoints.

With the EMA method, people are asked about their current feelings and opinions, instead of the sum of their
past experiences. Therefore, it was expected that EMA would tieadmore varied response, and in turn a
larger standard deviation, when compared to the crssstional dataHowever no significant differences have
been found between the two groups of respondents in terms of standard deviation of the individual survey
items.Instead when looking at the mean score of each survey itémas observed that every item is evaluated
more positively for EMA than for C8onsulting the literaturedid not provideany explanations for this
phenomenon. However, it could be dissed thatpeople are more optimistic and positive when they are asked
guestionsabout ther current situation With the crosssectional survey, the respondents weaskedto answer

the questionsabout the sum of their past experiendeerhaps, they havenswered the questions less intuitively,
and thought longer about theianswer Consequently, they may have worried more and they may have taken
other factors into consideration as well. This may have lead to a more negative evaluation.

Besides the mean scores of the survey, the survey scores for each individual were also studied throughout time.
It was observed thathte dynamic aspects of the working environment (e.g. cleanliness and temperature)
fluctuated, whereas the static aspectsdelayout andnterior design) remained constant throughout timehis
confirmsexisting studies on EMAyhich statethat the spatial conditions change throughout time. Thitan

be concluded that EMA capturésese short-term fluctuations, which crossectional methods fail to capture.
Instead, crossectionalsurveysare more like a snapshot, an instantaneous photograph.
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Theresults of the factor analyses were also compared between the two data collection metRodghe
restroom, the crossectional data resulted in retaining one component, whereas EMA distinguished between
two different componentsDue to its low reliabilit, the question about the restroom queue was excluded from

the analysis of the EMA datas#tlith respect to the workspace, both methods resulted in retaining the same
number of components, with the same underlying iterBath data collection methods reseld in retaining

three restaurant components, but with different underlying itenitsshould also be noted thébr the cross
sectional data its possible to run one PCA on the whole dataset, whereas EMA requires a separate PCA for each
touchpoint. This isbecause the EMA respondents evaluatdy onetouchpoint, instead of all three.

After conducting the factor analysethe employeeenvironment relationships were studigfdr both groups.

The two datasets were analysed in different ways, because thedzité&et requires a method which is suitable

for analysing repeatetheasuresThe results of the analgs showed that both datasets identified a significant
relationship between the aspects of the workspace and employee complacency. In addition, theemrizsal

data also identified a significant relationship between the restroom and job complacency, and between the
interior and acoustics of the workspace and the ability to finish work. These additional relationships may have
only been identified withinthe CS data because the sample size of this group was significantly higher compared
to EMA. Thus, these same relationships may be underlying the EMA data, but may currently not be significant
due to the limited number of observation$herefore, no conclusns can be drawn about whether EMA and
crosssectional methods identify more, less, or different relationships between the office environment and
employee performance.

Despite the theoretical advantages that EMA may offegre are more factors that need to be considered to
conduct a successful EMA study. Pe@pkeused to crossectional surveysthey know hovihe methodworks,

and what is expected of them. Switching to EMA has shown to cause some corffgsieramplethe additional
remarks in the comment section showed that multiple EMA respondents either questioned or did not
understand the added value of the repeated measulsreover,somerespondents may not have understood
why they need to answer the questionsali their current environment. Consequently, many questionnaires
were completed outside of the a.s.r. building. Thus, even if EMA would be superior tesertigsal methods,

it is crucial to pay sufficient attention to the communication with the respardeFailing to do so might lead to
biased data as well as a disappointing humber of observatidss result, theaMA datasedf this studywas

too small to reveal meaningful relationships between employee performance and their working environment.
Thus,it can bed concluded thadditional attention needs to be paid to the human factBrr example it needs

to be studiedhow to communicate the research method to the respondents, and how to ensure sustainable
user engagement.

Overall, it can be concludehat there are indeed differences between EMA and CS, in terms of survey response,
survey scores anthe number of significant employeenvironmentrelationshigs. Based on the results of this
study, it is still thought that EMA is more reliable than, @8en it comes to collecting dat# was confirmed

that EMA indeed captures sheterm fluctuations which crossectional methods fail to capture. However, it is

not enough todeterminewhether EMA iseally superior to crossectioral methods.
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9.0 Limtations

In addition, several limitations should also be notEitst the main limitation of this study is considered to be
the relativelylow survey response. In particular, tiserveyresponseof the restaurant and the restroom of the
EMA group was considered to be insufficient. Consequently, SEM could not be perforaealyze the data
and other (less suitable) statistical methods had to be adopted insiHaetefore it is likely that in redtly more
relationshipsexist between the work environment and employgerformance However, these relationships
could not be identifiedlue to the low survey response.

Secondboth LMM and MLR assume that the data is collected from a random sampletfeopopulation of

interest. However, during this study a ng@nobability sampling technique was adopted. Instead of a random
sample, the respondents were selected on a voluntary basis. Therefore, it is less likely that the sample is a good
representation @ the population of interest. Moreover, people could choose whether they wanted to be part

of the crosssectional group or the EMA group. As participants were not randomly assigned to a group, there is
a possibility that the observed differences between A&hd crossection can be attributed to differences in
personality traits, instead of to the data collection metfsod

Third an analysis on th&PSocations of the EMA respondents showed thedme respondents hadompleted

the surveyat home, outside of office hours Thisindicatesthat somerespondentseither had not read the
instructions, or they may havgnored the instructionsor they simplydid notrememberthe instructions Thus,
although EMA is based on answering survey questions about your current location, this assumption was not met
for every observation. The violation of this assumption is considered a limitation of this study.

Fourth many respondents indicated thétK S lj dzSad A2y NB3IF NRAyYy3I GKS | dzSdz
Presumablyfil KSNB g6l & y2 gl AlGAy3a ftAyST LIS2LXS &FAR aR2
these missing values, this particular survey item has become relativpningless and unreliable.

Sa
Sa
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Appendces
Appendix A& QuestionnairdEnglish version)

All questions are multiple choice, ahdvea 7-point Likert scale:
(1) very poor, (2) poor, (3) fair, (4) almost moderate, (5) moderate, (6) good, (7) very good

Restroom
1. The accessibility of the restroom (e.g. proximity, accessibility)

2. The cleanliness of the restroom (e.g. neat, tidy, hygienic)
3. The privacy of the restiom (e.g. hearing or smelling other people)
4. The odour of the restroom (e.g. fresh, unpleasant)
5. The hygiene amenities in the restroom (e.g. availability of soap, toilet paper, towels)
6. The décor of the restroom (e.g. furniture, colour use, atmosphere)
7. Thewaiting line for the restroom
Restaurant

1. The variation in the catering offer (eiy.2 R | & Q & differedii dpt®rys dhroughout the yedr

2. The quality of the food (e.g. fresh, healthy, tasty)

3. The acoustics in the restaurant (e.g. background noise)

4. Thecleanliness of the interior (e.g. neat, fresh, tidy)

5. The friendliness of the catering staff (e.g. kind, polite)

6. The quality of the furniture (e.g. comfort)

7. The seating options to eat and drink (e.g. number, variety)

8. The queue for service and sskrvce (e.g. at the cash register and distribution points)

9. The attractiveness of the layout (e.g. table and seating arrangement, spaciousness, view)
10. The atmosphere to enjoy your meal and drinks (e.g. colour use, decoration, lighting, odour)

Workspace
1. The availability of workspacés.g. number)
The possibility to work at different workplaces for different types of activities (i.e. flexible workplaces)
The layout of the workplace (e.g. uncluttered, calm, safe, room to move)
The interior design of thevorkplace (e.g. comfortable furniture, colour use, atmosphere)
The sound in the room (e.g. background noise, distractions)
The cleanliness of the room (e.g. neat, fresh, tidy)
Theindoor climateat work (e.g. change temperature, open a window)

Noohkwh

Questions asked at the end of each survey
These are all multiple choice questions with-pdint Likert scalef1)totally disagree (2)disagree
(3) somewhat disagreg4)neither agree nor disagre€s)somewhat agreg(6)agree (7) totally agree.

Productivity
- h@SNItf (2RFe8Qa 62N)] SYyOBANRYYSy(d O2yiNRodziSa (2 Y
- lam struggling to finish my work when | am in the office

Job satisfaction
- a@ (2RI @&Qa ¢ 2nikes rBefadlsatidig byt iny job
- a@ @2N] Aa L)X SI alsyvirkenkongignti (2 Y& (2RI &Q

Well-being
- At this moment | am tired and stressed
- At this moment | feel calm and relaxed
- At this moment | feel cheerful and in good spirits
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Appendix B Questionnaire (Dutch version)

Het zijn allemaal meerkeuze vragen met eepunts Likert schaal:
(1) zeer slecht, (2) slecht, (3) matig, (4) bijna voldoende, (5) voldoende, (6) goed, (7) zeer goed.

Toiletruimte
1. De toegankelijkheid van de toiletruimte (bijv. nabijheid, bereikbaarheid)
De netheid van de toiletruimte (bijv. schoon, opgeruimd, hygiénisch)
De privacy in de toiletruimte (bijv. hinder van anderen)
De geur in de toiletruimte (bijv. fris, aangenaam)
De hygiénevoorzieningen (bijv. zeep, toiletpapier, handen drogen)
De inrichtirg van de toiletruimte (bijv. meubilair, kleurgebruik, sfeer)
De wachtrij voor de toiletruimte

Noogokrwd

Restaurant
1. De variatie in het aanbod (bijv. keuze, bereidingswijze, portionering)
2. De kwaliteit van het eten (bijv. vers, gezond, lekker)
3. Het geluid in het restaant (bijv. lawaai, achtergrondgeluid)
4. De netheid van het restaurant (bijv. netjes, fris, hygiénisch)
5. De vriendelijkheid van het personeel (bijv. aardig, beleefd, behulpzaam)
6. De kwaliteit van het meubilair (bijv. comfort, esthetiek)
7. De zitmogelijkheden in het restaurant (bijv. hoeveelheid, variatie)
8. De wachtrijen in het restaurant (bijv. bij het buffet, voor de kassa)
9. De indeling van het restaurant (bijv. meubelopstelling, ruimtelijk, aantrekkelijk)
10. De sfeer in het restaurant (bijileurgebruik, decoratie, verlichting)

Werkplek
1. De beschikbaarheid van werkplekken (bijv. aantal)
De mogelijkheid om op verschillende plekken te werken (bijv. stilteruimte, flexplek)
58 AYyRStAy3 Gly 2SS 6SNJ LXK S1 oldopr@ndep NHzA YG St A2] KSAR
Het interieur van je werkplek (bijv. meubilair, kleurgebruik, sfeer)
De akoestiek op je werkplek (bijv. achtergrondgeluid, lawaai, afleiding)
De netheid van de ruimte (bijv. schoon, fris, opgeruimd)
Het binnenklimaat op je werkplek (bijv. tgmratuur, ventilatie, frisse lucht)

Nooakwn

Vragen die zijn gesteld aan het einde van de enquéte
Dit zijn allemaal meerkeuze vragen met eepuhts Likert schaa(l) helemaal mee oneens, (2) mee oneens,
(3) enigszins mee oneens, (4) neutraal, (5) enigszins mee eens, (6) mee eens, (7) helemaal mee eens.

Productiviteit
- De huidige werkomgeving draagt bij aan mijn productiviteit
- Ik heb moeite om mijn werk af te kgen in de huidige werkomgeving

Tevredenheid
- De huidige werkomgeving draagt eraan bij dat ik tevreden ben met mijn baan
- Mijn werk is aangenaam in de huidige werkomgeving

Welzijn
- Ik ben op dit moment moe en gestrest
- Ik voel me op dit moment kalm en ontspannen
- Ik voel mij op dit moment vrolijk en goedgehumeurd
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Appendix & Communication with respondents

User information EMA

45S8TS LW Aa 2yRSNRSSt @ly SSy 2yRSNI2S1 yIIFIN RS S
handleiding voor de installatie van de app. Wanneer u de app succesvol heeft geinstalleerd, is deze klaar voor
gebruik! De vragen die u zo meteen gaatullen gaan over drie specifieke ruimtes binnen het kantoorgebouw:

uw werkplek, het restaurant en de toiletruimte. Het is de bedoeling dat u alleen de vragen beantwoordt over

uw huidige omgeving. Het is dus niet te bedoeling dat u vragen beantwoordtheteestaurant als u daar de

hele dag nog niet bent geweest. Om die reden zal de enquéte u eerst vragen welke ruimte u wilt beoordelen.

De data zal worden verzameld tijdens een periode van twee weken (1 maart laatste dag). U beantwoordt
dezelfde vragerdus meerder keren. Het zou dus zomaar kunnen dat u tijdens deze twee weken wel 10x het
restaurant zal beoordelen. Dit lijkt veel, maar gelukkig duurt het invullen van de enquéte maanirfuut. Het

is namelijk zo: hoe vaker iedereen de enquéte beantwlbdnoe nauwkeuriger de data is. Ik zou u dus willen

vragen om de app elke dag te gebruiken. Hoe vaker u de vragen beantwoordt, hoe beter. Dit mag dus ook
meerdere keren per dag. Het is hierbij goed om te weten dat er betrouwbaar met uw gegevens omdeai wor
383Kty Sy RS NBadzZ GFGSy 3ISKSSt Fy2yASY @GSNBSN] G 62NR

‘N>

User information crosssectional survey

oDeze enquéte is onderdeel van een onderzoek naar de werkplekbeleving binnen a.s.r. De vragen die u zo
meteen gaat invullen gaan over vier specifiekentgis binnen het kantoorgebouw: uw werkplek, het restaurant,

de toiletruimte en de buitenwerkplekken. Het invullen van de enquéte dutbtrBinuten. Er zal betrouwbaar

met uw gegevens worden omgegaan en de resultaten worden geheel anoniem verwerkt. Deeckanéu

vinden via onderstaande linkitps://wur.az1.qualtrics.com/jfe/form/SV_b7dojW5n3MRpl&3

Introduction of the crosssectional survey

oBeste meneer/mevrouwlk ben een masterstudent aan de Wageningen University & Research en voor mijn
afstuderen doe ik onderzoek naar de werkplekbeleving binnen a.s.r. De vragen dieetesm gaat invullen

gaan over vier specifieke ruimtes binnen het kantoorgebouw: uw werkplek, het restaurant, de toiletruimte en
de buitenwerkplekken. Het invullen van de enquéte duu& Binuten. Er zal betrouwbaar met uw gegevens
worden omgegaan en desultaten worden geheel anoniem verwerkdlvast bedankt voor het

beantwoorden van de vrageMet vriendelijke groetSara Woltjes

Message to EMA respondents: Z2-2019 at 13.45

G.SaiGsS NBaLRyRSyGSys o0SRIylil @2 dpiderRingénfoveSde afSuReBdeS N A y 3
vragen na het beoordelen van werkplek, restaurant of sanitair. Deze gaan over productiviteit,

werktevredenheid en welzijn. Ik wil 0.a. weten hoe dit wordt beinviloed door jullie werkomgeving. Vandaar dat

ze telkens terugkomeh  DNRB SG X { I NI} ®é

Message to EMA respondents: Z8-2019 at 09.15

. Sa0S NBaLRyRSyGaSys o0SRIyld @22NJ RS FSSRol Ol G20 ydz
geven. Deze worden doorgegeven aan Facility. We gaan nog een paar dagen door metama¢iegrzan
FSSRoOoIFO1X Rdza o6ftA2F 2dzZ £t AS YSyAy3a 3ISPSy ao@doelld aSid yl

Message to EMA respondents: @8-2019 at 09:00
6. SadsS NBaLrRyRSyidsz RSI S KSt S
KSG NBadGldzN» yd 0S22NRStSyo =

a@nvarinddyet j@weftkplelk, B Siitairledzy 2 Sy
NAZ2RIFI3 y YFIFENI 2Y wmtnn aft

Message to EMA respondents: @8-2019 at 08:55

G. 83408 NBaLRYRSY(G: OFyRIF3 AA Rdteh hetshnital RuntReo@deldr (i 28 ¢
door middel van de Shign app. Vanaf volgende week worden de resultaten verwerkt. Ik zie graag uit naar jullie
mening!DN2 SG X { I NI ®¢
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Appendix @ Additional comments of respondents

Commentsof EMArespondents

- Werkplek is te koud

- De laatste vragen komen steeds terug... dat is een irritatiefactor in het onderzoek

- |k mis de mogelijkheid om mijn bureau op sta stand te zetten

- De toilet, hier wordt niet gewerkt. Dus de helft van de vragen is niet vanassamm

- Ik werk niet in het restaurant dus helft vragen nvt

- L1 ySSY FtiGdAaA2R YAcy SA3ISy WwWolyvyvYSiasSaq YSSo

- ik begon met invdén van de vragen over toiletruimte. Na een aantal vragen ging het ineens over de
werplek (of die bijdraagt aan mijn productiviteit etdl denk dat hier overal toiletruimte bedoeld
werd ipv werkplek. Foutje in de vragenlijst?

- Ik heb geen flexplek omdat ik op een secretariaat zit

- Toiletruimte automaat papier handen drogen was vastgelopen. Is regelmatig het geval op P1C15

- Toilet was net shoon gemaakt

- Teveel vragen

- Waaiom de laatste paar vragen als ik het sanitair wil evalueren?

- Handdoekjes op

- Beetje koud vandaag

- Mijn werkplezier staat los van mijn omgeving en heeft betrekking op mijn werkzaamheden.

- Werk en omgeving staat voor mij lean elkaar

- Hoe dun kan toiletpapier zijn wil het nog goedkoop zijn gebruik nu bijna een halve rol

- Voet van monitor is nog steeds stoffig. Toetsenbord ook. Achterkant van bureau lijkt dus niet te
worden schoon gemaakt.

- Mijn werk en mijn omgeving staan lgan elkaar.

- Bij de saladebar lopen mensen elkaar geregeld in de weg. Er is geen duidelijke looprichting. Wellicht
zou het helpen als er wel een looprichting is (bijv. saladebakjes vooraan ipv in het midden).

- Hing een hele vieze geur op het toilet. Ik geit det met de hygiéne boxen te maken had, maar ben
we niet zeker vanGebeurt overigens zelden!

- Maandag. Drukke dag. Ik wilde graag gebruik maken van een sta bureau. Alles bezet. Gezien mijn
klachten heb ik dat echt nodig. Moet je vragen of er iemplaats wil maken. Dat vind ik lastig omdat
het al zo vol is

- Banken in restaurant zijn doorgezakt.

- Salade buffet zou meer mogen variéren. Nu iedere dag bijv. aardappelsalade. Wellicht afwisselen met
gegrilde groenten, champignons of iets dergelijks?"

- In hd restaurant is maar 1 tappunt voor water en de straal is heel dun. Daardoor staat er meestal een
rij, dat is een beetje vervelend.

- G3 F7 werkt de unit op het bureau niet om de televisie te bedienen

- Nog steeds stoffige voetstuk monitor en toetsenbord. tecste deel bureau wordt kennelijk niet
schoongemaakt.

- Werkplek nog steeds stoffig. Inmiddels zelf maar schoongemaakt.

- Somsstaanerdameste mallelJQSy Sy GS 1t SdiaSy 2L KSiG (2
hoor, maar maakt dat ikindeze i & oA 2 LINA @Gl O SSy wySS 2y

- De dyson kranen zijn erg fijn.

- Zoufijn zijn als er nog wat meer ruimte is om telefoon of laptop neer te leggen in wc, want je mag ze
niet onbeheerd achterlaten

- Vandaag, donderdag, best druk op de toiletted)(P

- De plek in het restaurant waar de tafels staan en de lampen aan het plafond hangen is niet goed
afgestemd. Als je op staat stoot je daardoor je hoofd aan de laaghangende lamp.

- In de fruitschalen ligt standaard teveel appels en peren. Is het mogelifkeoverdeling van fruit aan
te passen. Meer fruit wat vaker gegeten wordt en minder van wat altijd overblijft.
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Comments ofcrosssectionrespondents

- De vergaderzalen op de 6e aan de zuidzijde zijn vanaf het voorjaar veel te heet. Wanneer wordt daar
eenkeer wat aan gedaan? Daarnaast blijft het heel raar dat als het mooi weer is, de zonwering naar
beneden gaat en je binnen in een vergaderruimte onder een lamp zit die niet uit kan. Dit is met name
vreemd bij vergaderzalen die aan de rand liggen. Het iécte fel en het komt niet duurzaam over."

- Restaurant zou meer met dieet restricties kunnen doen bv melkeiwitintoleranties en maken op
verzoek met weglaten van bepaalde ingrediénten.

- Daar waar ik heb aangegevgastrestte zijn heeft dit niets met a.s.r. te maken. Lijkt me voor deze
enquéte zinvol om te weten.

- Inzake de "wachtrij voor het toilet" heb ik matig aangegeven omdat de schoonmaakster vaak rond
12:00 uur de wc's gaat schoonmaken terwijl het dan spitsuur.m.ipauze. Is geen handige timing
om de toiletten niet beschikbaar te stellen. "

- Gevoelstemperatuur wisselt, sommige plekken (kantine) te koud en soms te warm (werkplek)

- De vragen over met name het restaurant beantwoord ik positief. Dat komt met name dkndat
11.45 uur eet. Dat is een rustig tijdstip en het aanbod is dan volledig.

- |k eet meestal warm. Dan betaal ik eerst bij de kassa en ga naderhand met de kassabon het eten
ophalen. Op deze manier wordt het eten niet koud als je in een eventuele watioii staan.

- We werken met flexplekken, onhandig is dat je iedere werkdag je werkplek opnieuw moet instellen.
Het lukt niet altijd om je stoel in de gewenste positie te krijgen. Als je hier gevoelig voor bent, is het
wel vervelend.

- Wat ik mis aan mijn wplek is het standaard aanwezig zijn van kabels om mijn laptop aan vast te
leggen.

- Dat ik me nu even niet goed voel heeft niets met mijn werk of werkplek te maken.

- Ik ben niet erg tevreden met de famciéleregelingen nb.t. het thuiswerken, de vergoeding voor de
thuiswerkplek is in feite te laag waardoor een goede ergonomie niet gewaarborgd kan worden. Je
moet er wel voor tekenen dat het in orde is, anders mag je niet eens thuiswerken. Een beetje krom.

- |k hoop dat er naar adeiding van dezenquétegoed onderzoek wordt gedaan naar de luchtkwaliteit
en temperatuur van afdelingen

- Hetis koud

- Hetis warm

- FEis een constante luchtstroom (waar komt deze vandaan als de ramen niet open staan)

- Inde zomer / warmer weer is de luchtkliteit matig"

- Gezond eten goedkoper, snacks duurder.

- Zijn de papieren 'handdoeken' in de toiletten nou echt duurzaam?

- Jammer dat de parkeergelegenheid en het parkeerbeleid niet als vierde onderwerp is meegenomen.

- Waarom aandacht voor bijzondere dingen bistenwerkplek. Worden maar weinigen blij vesrwijl
er is/ wordt bezuinigd op dingen waar we dagelijks mee worden geconfronteerd. Denk aan de
handdoeken die stuk gaan als je met natte handen er aan trekt, houten vorkjes die niet lekker zijn,
weinig bekes bij koffiemachines, betere koffie, etc.

- lLp.v.teams op vaste plekken zetten zou ik graag zelf op verschillende plekken zitten afhankelijk van
het weer en het soort onderhanden werk.

- Aanwvulling op vragen Restaurant, vind ik te duur!

Aanvulling op vraagerkplekken, te dicht op elkaar, geen privacy en erg gehorig.

- Mis vragen over de werksfeer van jou(mijn) organisatie. Die vind ik erg zakelijk geworden, er is weinig
gevoel meer voor elkaar. Boventalligheid hangt je voortdurend boven het hoofd zondeligkéd
voorafgaande individuele gesprekken van leidinggevende of directie. Mededelingen worden gedaan
in een zogenaamd leuke medewerkersbijeenkomst dat vind ik erg onpersoonligkeBért
onderlinge spanning en speculaties.

- Het zou heel fijn zijn alg eneer werkplekken zouden komen zodat we dichter bij elkaar kunnen
zitten.

- Restaurant meer en tijdige aanvulling van de groenterkplekken vaker schoonmaken muis en
toetsenborg

- De 3 vragen over hoe ik mij voel, zou ik persoonlijk (als iemand die oekzmatk heeft gedaan voor
zijn master) niet koppelen aan de werkplek. Ik heb 3x neutraal gegeven omdat het er voor mij los van
staat. Er spelen voor veel mensen hele andere zaken namelijk...

- De temperatuur op kantoor wisselt enorm per dag.
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Devariatie in het restaurant is op zich best goed, alleen afhankelijk van tijdstip, vaak zijn er dingen al
op en worden dan niet meer bijgevuld.”

In een kantoortuin word je erg afgeleid. Als ik een dag thuis werk, ben ilpraghictieverqua

verrichting vannhoudelijke werkzaamheden. Anderzijds wordt er in een kantoortuin beter
gecommuniceerd met andere collega's (kortere communicatielijnen) en de cultuur/sfeer heeft een
meer open karakter, dan in een kantoor met aparte ruimtes.

Leuke vragen over de werkleOver het algemeen is de inrichting strak en modern en soms een
beetje te saai. Het mag dus wel wat vrolijker.

Sinds de renovatie komt er geen warm water meer uit de kraan. Dat mis ik erg. Verder is het een
prachtig gebouw met een prettig werkklimaat.

Het klimaat op P5A#9 is altijd te koud zomer of winter.

Helaas maar 1 urinoir op herentoiletten (op b.v. Paars 3), waar ruimte voor 2 is, dat zou mijn oordeel
in goed veranderen

De rauwkostsalades in hegstaurantzijn vrij prijzig. Het wordt op die manier niet gestimuleerd om

de medewerkers gezonder te laten eten.

Het voordeel van a.s.r. is dat je overal kan werken, dus ook thuis. Thuis ben ik heel productief, maar is
minder "gezellig". Het grootste nadeel is menteel dat er te weinig werkplekken zijn voor iedereen

in het team. Als je vroeg komt heb je plek. Op de drukke dagen (dinsdag en donderdag) zit het hele
team verspreid. Dan heb je niet het gevoel een team te zijn,

De kantoortuin waar we inzitten is heetzgllig, maar heeft als nadeel geluidsoverlast van collega's,
waardoor concentratie soms een probleem kan zijn."

De algehele klimaatbeheersing mag wel verbeterd worden. Er zijn zeer grote verschillen in
temperatuur en luchtstroom op de werkvloer.

Ik werkmet dubbel beeldscherm wat ik prettig vind. Minder fijn is de warboel aan draden die je in
moet pluggen
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AppendixE¢ Lavaan code for SEM

#Load the libraries
library("foreign")
library("lavaan")
library("semPlot")
library(dplyr)
library(tidyr)
library(knitr)

#Set working directory
setwd("C:/Users/Sara")

# Load the data
dataset <read.spss("SPSS cross sectie data.sav", to.data.frame = T, header=T)

# Translate Likert scale from text to numbers
dataset[,4:34]<sapply(dataset[,4:344s.numeric)

#Specify the model
workplace.model <

# Latent variables (employee)
Prd =~ Productiviteit + WerkAfkrijgen
Sat =~ JobSatisfaction + WorkisPleasant
WB =~ TiredStressed + CalmRelaxed + CheerfulGoodSpirits

# Latent variables (emanment)
Work =~ A2 1+A2 2+A2 3+A2 4+A2 5+A2 6+A2 7
WC=~A3 1+A3 2+A3 3+A3 4+A3 5+A3 6+A3 7
Rest=~Al 1+Al1 2+A1 3+A1 4+A1 5+A1 6+A1 7+Al 8+Al1 9+A1_10

# Regressions
Sat ~ WC + Rest + Work
WB ~ WC + Rest + Work
Prd ~ WB + Sat + Work'

#Specify the improved model
workplace.modell <

# Latent variables (employee)
Prd =~ Productiviteit + WerkAfkrijgen
Sat =~ JobSatisfaction + WorkisPleasant
WB =~ TiredStressedCalmRelaxed + CheerfulGoodSpirits

# Latent variables (environment)
Work =~ A2 1+A2 2+A2 3+A2 4+A2 5+A2 6+A2 7
WC=~A3 1+A3 2+A3 3+A3 4+A3 5+A3 6+A3 7
Rest=~Al1 1+A1 2+Al1 3+Al 4+A1 5+A1 6+A1_7 +AA198+A1 10

# Regressions
Sat ~ WC + Rest + Work
WB ~ WC + Rest + Work
Prd ~ WB + Sat + Work

# Model changes

CalmRelaxed ~~ 2.036551*CalmRelaxed

Al 1 ~~Al_2 #RESTAURANT: Food variation & Food quality
A2_1~~ A2_3 # WORKSPACE: Workspadability & Workspace layout
Al 7 ~~ Al_8 # RESTAURANT: Seating possibilities & Queues
A3_1~~ A3_7 # RESTROOM: Accessibility & Queues

Al 9 ~~ Al_10# RESTAURANT: Layout & Atmosphere
Al_3~~Al1_9' # RESTAURANT: Acoustics & Layout

# CFA

workplace.it <- cfa(model = workplace.model, data = dataset, std.lv=T)
workplace.fitl <cfa(model = workplace.modell, data = dataset, std.lv=T)
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# Summary
summary(workplace.fitl, standardized=T, fit measures=T, rsquare=T)

# Create the path diagram
semPaths(object = workplace.fitl, edge.label.cex = 0.7, layout="tree", rotation=4, whatLabels = "std")

# Modification indices
modificationindices(workplace.fitl, sort=T)

# ChiSquare comparisson
anova(workplace.fit, workplace.fit1)

# Model fit comparisson
fitmeasures(workplace.fit, c("aic", "ecvi", "TLI", "GFI", "RMSEA"))
fitmeasures(workplace.fitl, c("aic", "ecvi”, "TLI", "GFI", "RMSEA"))

# Table witHfactor loadings

parameterEstimates(workplace.fitl, standardized=TRUE) %>%
filter(op == "=~") %>%
select('Latent Factor'=lhs, Indicator=rhs, B=est, SE=se, Z=i§=pvalue, Beta=std.all) %>%
kable(digits = 3, format="pandoc", caption="Factor Loadings")
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Appendix € R code for LMM

#Load the libraries
library(Ime4)

#Set working directory
setwd("C:/Users/Sara")

# Load the data
dataset <read.csv("LMM_EMAZ2.csv", header=T)

# Restroom-> Job satisfaction & productivity

outcome.null <Imer(OUT_JSenPRD ~ WC_Design + WC_(@ftummer), data = dataset)
summary(outcome.null)

outcome.adj <Imer(OUT_JSenPRD ~ WC_Clean + (1|Nummer), data = dataset)
summary(outcome.adj)

anova(outcome.null, outcome.adj)

# Restroom-> WB

outcome.null <Imer(OUT_WB ~ WC_Design + WC_Clean -uifier), data = dataset)
summary(outcome.null)

outcome.adj <Imer(OUT_WB ~ WC_Clean + (1|Nummer), data = dataset)
summary(outcome.adj)

anova(outcome.null, outcome.adj)

# Restroom-> Finish work
outcome.null <Imer(OUT_FINISH ~ WC_Design + WC_CleaNunfbjer), data = dataset)
summary(outcome.null)

# Restaurant-> WB

outcome.null <Imer(OUT_WB ~ RST_AtmosClean + RST_LayoutFurn + RST_FoodServAc + (1|Nummer), data = dataset)
summary(outcome.null)

outcome.adj <Imer(OUT_WB ~ RST_AtmosCle&8¥ _FoodServAc + (1|Nummer), data = dataset)

summary(outcome.adj)

anova(outcome.null, outcome.adj)

# Restaurant-> Finish

outcome.null <Imer(OUT_FINISH ~ RST_AtmosClean + RST_LayoutFurn + RST_FoodServAc + (1|Nummer), data = dataset)
summary(outcome.nuj

outcome.adj <Imer(OUT_FINISH ~ RST_AtmosClean + RST_FoodServAc + (1|Nummer), data = dataset)
summary(outcome.adj)

anova(outcome.null, outcome.adj)

# Restaurant-> Productivity and JS

outcome.null <Imer(OUT_JSenPRD ~ RST_AtmosClean + RST_Layo&S&Uri-oodServAc + (1[Nummer), data = dataset)
summary(outcome.null)

outcome.adj <Imer(OUT_JSenPRD ~ RST_LayoutFurn + RST_FoodServAc + (1|Nummer), data = dataset)
summary(outcome.adj)

anova(outcome.null, outcome.adj)

# Workspace-> Productivity and JS

outcome.null <Imer(OUT_JSenPRD ~ WRK_ClimClean + WRK_IntAc + (1|Nummer), data = dataset)
summary(outcome.null)

outcome.adj <Imer(OUT_JSenPRD ~ WRK_ClimClean + (1|Nummer), data = dataset)
summary(outcome.adj)

anova(outcome.null, outcome.adj)

# Workspae--> WB
outcome.null <Imer(OUT_WB ~ WRK_ClimClean + WRK_IntAc + (1|Nummer), data = dataset)
summary(outcome.null)

# Workspace-> Finish

outcome.null <Imer(OUT_FINISH ~ WRK_ClimClean + WRK+I(ifMummer), data = dataset)
summary(outcome.null)

outcome.adj <Imer(OUT_FINISH ~ WRK_IntAc + (1|Nummer), data = dataset)
anova(outcome.null, outcome.adj)
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