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Abstract

Climate change and poor urban air quality are two environmental health issues that require
urgent action. Traffic management interventions are among the proposed solutions.
According to the available literature, remote-working arrangements, such in the case of the
ongoing pandemic, display an ability to offer a win-win-win situation, between firms,
desk-duty employees, and the environment. This dissertation aims at evaluating the
environmental health outcomes of remote working. A structured questionnaire, divided
into seven sections, i.e., one introductory and six main sections related to environmental
health parameters such as energy consumption, water consumption, greenhouse gas
emissions and waste production, was prepared and distributed electronically. The final
sample consisted of 194 respondents who had remote-working experience. The
preliminary data analysis was followed by first and second order factor analysis,
correlation analysis and analysis of variance. Afterwards, structural equation modelling
was performed in order to evaluate the research model and the hypotheses of the study.
According to the results of this dissertation, modern companies/organizations do show an
interest in improving their environmental footprint. However, their knowledge on how to
reduce certain crucial environmental health parameters such as energy consumption, water
consumption and waste production has to be expanded. Moreover, the employees’
domestic behavior related to environmental health parameters such as energy consumption
and waste management is better than the same behavior during their presence in their
workplace. There is also evidence that the environmental profile of a given firm has an
impact on the establishment of remote-working arrangements. The dissertation, despite its
limitations, provides important insights that should be taken into consideration as regards
the identification of the exact environmental health outcomes of remote-working
arrangements. The whole subject is an interdisciplinary, complex field with notable

environmental dimensions and managerial implications that require further research.

Keywords: Remote working, Hybrid working, Teleworking, Environmental health,

Environmental profile, Pollution
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H dudotaon g meptParioviikig vyeiog Tov vfpLdkol Kot ToV TOUOKPVGUEVOL

LOVTEAOV €PYAGLOKNG AmacyOANoNG: Mia diepevvnTikn pekétn

Xomprog Mdaurog
Iepiinyn

H «apotkn oAhoyn kot 1 vroPabuiopévn modtnta aépa ot TOAES amoTeAoVV 500
nmquoto TepPaALOVTIKIG VYEIOG OV OmOUTOOV GUECT] OVIIUETOMION. AVAUEGH OTIG
TPOTEWVOUEVEC AVGELS, CLVOVTOVUUE TIG TAPEUPACEIS TOV APOPOVV GTN OlayEiplon NG
KUKAOQOpiog TV oynuatwv. Xouemva pe ) dwbéoun Piproypagio, n €& amootdoews
gpyaoia, 6mwg cuVEPN AdY® TG TavONIIaG, UTOPEL VO TPOGPEPEL GNUOVTIKA OQEAN TOGO
YL TIG EMYEPNOEL KAl TOLG VIOAANAOLG Ypapeiov 660 kot Yo to mepiBdarov. H
dmlopoatiky  gpyacic.  otoxevel otV oEAOYNoN TV oxeTllOpEVOV  pe TNV
neplPoAlovTIK) vyeld cvvemel®V amd TV €€ amooTdoemS epyacio. Anpiovpynonke
SoUNUEVO EPMTNUATOAOYI0, OTOTEAOVUEVO OO €MTE EvVOTNTEG: Mo €10aYOYIKN Kol €6
oxeTllONEVES LE TOAPOUETPOVG TOV OLPOPOVV UETOED GAA®V GTNV KOTOVOAMON EVEPYELOG
KOl VEPOV, GTIG EKMOUTEG OeploknTIK®V oepimv kol otnv mopaymyn oamofintov. To
EPMOTNUATOAOYIO SIOUOPACTNKE NAEKTPOVIKA KoL TO delypa TNG HEAETNG amoTeAovTAY Omd
194 dropo mov giyav €€ OMOGTACEWMS EPYACIOKY| EUTEPi. TNV apyIKn CTATIGTIKY] AVAALGT|
axolovOncav 1 avdAvon mopayOVI®V, GLGYETIONG Kot Olakvpovens. Méowm povtélmv
JopIK®V €EI0DGEMYV, aEOAOYNONKE TO EPELVNTIKO HOVTELO KOl Ol VITOOEGELS TG HEAETNC.
Awmotddnke 6Tl 01 GOYYPOVES EMLYEPTCEI/OPYAVICUOL EMOEIKVVOVY EVILOPEPOV Y10l TN
BeAtimon Tov TEPPAAAOVTIKOD TOVG AMOTVITAONOTOS. 26TOGO, 1) YVMGT TOVG Yl TOV TPOTO
BeAtimong tov mepParloviikod Tovg TPoPik mpémer va  devpuvvBel. Emmiéov,
dwmotodnke Ot 1 cLUTEPIPOPA TV £PYOlOUEVOV GTO OTiTL TOVG, OGOV aPOPl OF
OLYKEKPIUEVES TTOPOUETPOVS OTIMG 1 KATOVOAWDGCT EVEPYELNG KOt 1) dtaxeipton amoPAntwv,
elval KoAOTEPN amd TNV OVTIOTOY(N GCLUTEPLPOPA TOVG OTOvV Ppiokoviol GToV YM®PO
epyaoiag Toug. Yndpyovv, emiong, evoeitelg 6t 10 mepPariovtikd Tpoeik piog dedopévng
emyeipnong emdpd oty KabEpwon tov kabeotd®TOg NG €€ amootdoews epyacioc. H
SUAOUOTIKNY £pYacio, TAPA TOLG TEPLOPICUOVS TNG, TAPEYEL CNUAVTIKEG TANPOPOPIES TOV
wpémel vo, ANeBoOV vTOYN GTN YEVIKOTEPT EPELVA Y10 TV TOVTOTOINCT TOV EMNATOCEDV
TOV £§ AMOCTACEMS EPYACIOKMOV LOVTEA®V 6T0 mepBdriov. To dho (nnuo amoterel Eva

dlemotnpovikd kot cuvleto medio, pe agloonuelmTeg S106TAGELS, TOV APOPOVYV TOGO GTNV
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neplPaAloviikn vyelo 000 kol otn O10iknon TV emyEPNoewy, ot omoieg ypnlovv

TEPLGGOTEPNG EPELVOG,.

Aé€erg — Khewond: EE amootdoewmg epyacia, YPpowo poviéro epyaciag, [eptParrovtikn
Yyela, [Teptpardiovticod mpoid, POmavon
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1. Introduction

1.1 Brief description

Environmental health, defined as the public health’s branch that deals with all the
different factors of the natural and man-made environment that display the ability to
affect human health (McSwane et al., 2015, p. 138; Frumkin, 2016, p. 3), is currently
being associated with the ongoing Corona Virus Disease 2019 (COVID-19)
pandemic, and the gravity of its overall impact (Maipas et al., 2021a). The ubiquitous
presence of the environmental factors that have the ability to affect human health,
such as low air quality, carcinogenic chemicals, endocrine disruptors, water-, vector-
and food-borne diseases, reveals the urgency for protection against these health
hazards. Given the fact that many of the environmental factors that affect health
belong to a firm’s macroenvironment, the business sector must acquire relevant

mitigation and adaptation strategies.

The huge list of the different professions that are involved in environmental health
management, includes, amongst others, doctors, occupational health physicians,
physicists, economists, social and political scientists, civil engineers, communication
experts, lawyers, psychologists, food and noise inspectors, and zoologists (Fitzpatrick,
2002, p. 2). Given the significant business sector’s impact on the environment, and
the need for acquiring green market strategies that, in parallel, create or enhance
necessary competitive advantages (Mukonza and Swarts, 2019), business managers

should be included in the extended versions of this list.

Environmental health management requires innovative approaches that consider each
era’s concept and specific necessities. Taking into account that innovation may be
considered as a function of time, location, and explicit (“know-what”), and tacit
(“know-how”) knowledge acquisition (Maipas, 2020), environmental health
specialists and environmental health-related professionals, during the pandemic
period (i.e., 2020-2022), are constantly acquiring experience, knowledge and skills to
innovate and effectively manage such situations in favor of both natural environment
and sustainable development. Remote-working arrangements, either as a feasible
outcome of technological advances or as innovative approaches towards reducing

urban traffic and congestions that have a severe impact on human health (Levy et al.,
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2010), may be considered as a part of the new era’s mitigation and adaptation

strategies against environmental degradation.

Two of the most common examples of environmental health issues that require urgent
action are climate change and poor urban air quality. Both have common sources and
are being associated with increased morbidity and mortality (Haryanto, 2018; Mika et
al., 2018). Many solutions have been proposed, with energy consumption reductions,
green infrastructure, food waste reduction, and traffic management interventions
being some common examples (Bigazzi and Rouleau, 2017; Hewitt et al., 2020; Man
et al., 2020; Bartocci et al., 2021).

During COVID-19 lockdown, the natural and urban environments experienced a
significant quality improvement via the reduction of the emissions of urban air
pollutants, such as particulate matter and greenhouse gases, the reduction of noise
levels, and the reduction of industrial wastes (Arora et al., 2020). As a matter of fact,
in some cities, such as California, Madrid, Barcelona, Delhi and Wuhan, the urban air
quality improvement was remarkably significant (Mahato et al., 2020; Pan et al.,
2020; Baldasano et al., 2021; Ghahremanloo et al., 2021).

Regarding the city of California, it is worth mentioning here that a relevant study
estimated thousands of prevented poor air quality-related deaths annually, due to an
assumed persistence of the ongoing reduction of air pollution levels. Also, the same
study proposed, amongst others, “telecommuting” as a measure against both the

pandemic and climate change (Pan et al., 2020).

The concept of “remote-working” and its conservative acceptance appeared as a result
of the *70s oil crisis in the United States (Stretenovic et al., 2021). Another crisis, i.e.,
the ongoing health crisis, has led to its overall acceptance as an antidote to the
declining economic activity of the necessary -for health purposes- lockdown. One
interesting fact to further highlight is that, indeed, crises, such as the ones that have
environmental health content do act as promoters of technological innovation and
exaptation (Ardito et al., 2021; Casagrande et al., 2021).

The present dissertation, entitled “The environmental health dimension of hybrid- and
remote-working models: An exploratory study”, discloses the mutual relationship

between remote-working models and positive environmental health outcomes. The
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still ongoing pandemic has generated, amongst others, an interesting literature gap
and relevant research opportunities regarding environmental health and remote
working. Also, there is a need to provide environmental health insights for modern
human resource management strategies, as they have been dictated by lockdown

measures.

For the purposes of the study, a relevant structured questionnaire was created. The
data analysis included inferential statistics and Structural Equation Modeling analysis.
The dissertation aspires to conclude that firms, via remote working arrangements,
may contribute to a healthier urban environment, without imperiling their own
sustainability, but also while creating considerable competitive advantages in the

process.

1.2 Importance of the topic

Currently, it is common sense that the current and future application of remote-
working arrangements (i.e., hybrid-working model or fully remote-working model)
are gaining more and more supporters (Blanding, 2021). As far as the environmental
health dimension of these working models is concerned, there is evidence — and also a
need to provide more relevant insights — that remote working may be considered as a
key-factor for their overall acceptance, either as an adaptive or as a mitigative
measure against environmental health deterioration. Especially in urban areas, where
pollution’s impact on human and animal health, and the burden it places on the
relevant health sector’s expenses are devastating, their probable positive contribution

may be of paramount importance (Pascal et al., 2013; Lanzi et al., 2018).

Remote-working arrangements may reduce urban traffic, energy, and water
consumption, and offer opportunities for actions against low urban air quality, climate
change and other health threats that impact life quality negatively. Remote-working
arrangements that reduce the number of vehicles without endangering firms’
sustainability, may serve as an indirect, but effective, traffic management control

measure (Maipas et al., 2021b), in favor of maintaining a higher quality of urban life.

Further, given the necessity for the adoption of green market strategies as a tool for

creating, sustaining or improving a firm’s competitive advantage, remote-working
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arrangements may serve as competitive advantages sources, that protect both the
natural capital and firms’ sustainability, as well as promote the dictates of sustainable

development.

1.3 Aims and objectives

This dissertation aims at disclosing the mutual relationship between remote-working
models and positive environmental health outcomes by revealing the environmental
co-benefits of this emerging trend and by providing necessary insights for modern
human resource management. It may also serve as an advisory tool for the firms that
seek a solid framework for adapting their remote working arrangements on the

premise that EH is being carefully incorporated into the relevant strategies.

The significance of such an intervention, as regards, for instance, the energy demands
of firms’ facilities, may also justify the use of the recently proposed -by the writer of
this dissertation and his research team- remote-working carbon-saving footprint
(Maipas et al., 2021b).

1.4  Structure of the thesis

This dissertation is divided into 7 main chapters, a reference section, and an appendix
section. Each one of the following chapters is divided into carefully selected sections
that allow readers to obtain detailed insights into the research topic, after their

subsequent reading.

Chapter 1 serves as an introductory chapter to the dissertation subject. For the
purposes of this chapter, the concept of “environmental health” is defined. Also, here
the reader finds a first brief explanation about the association between environmental

health and working model arrangements.

The next chapter, entitled “Chapter 2: Systematic Literature Review”, contains the
systematic literature review on the dissertation topic, which allowed us to prepare the
“Conceptual Framework & Research Hypotheses” in Chapter 3. Then, we proceed to

the description of the research methodology and the data collection (Chapter 4).
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Chapter 5, which requires the previous collection of the primary data, includes the
necessary statistical analysis, whose interpretation and discussion are the subject of
the next chapter (Chapter 6). Chapter 6 also contains the managerial implications
related to remote-working arrangements for strategically implemented and productive
human resource management. Finally, Chapter 7 contains a summary of the present

dissertation and its conclusions.

After the main chapters, a reference list and an appendix section are provided. The
appendix section contains the questionnaire of the study.
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2. Systematic literature review

The following diagram describes the systematic review methodology used in our
study. We focused the literature research on articles and reviews in the English
language, published between March 11, 2020 [the date of the characterization of
COVID-19 as a “pandemic” (WHO, 2020)] and October 30, 2022. The initial sample

contained 925 articles.

Search in Scopus >
Search in PubMed |:> (Search resulls: 10 articles)

/ \ ‘ Filtering Scopus articles by J [ Filtering Web of Science articles

(Search results: 113 articles) (Search results: 514 articles)

Search in Web of Science ] [ Search in Google Scholar ]

reading title and abstract by reading title and abstract

Filtering Google Scholar articles
by reading title and abstract

Search criteria:

Keywords: COVID-19 or pandemic and
remote working or hybrid working or Excluded: Included: Excluded: Included: Excluded: Included:
iz cegine a1 i iy CH el 7 articles 3 articles 97 articles 16 articles 495 articles 19 articles
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Figure 2.1: The systematic review methodology

The final sample of the systematic review procedure contained 10 articles. The
confirmed high quality of the journals (as depicted by their impact factors, see Table
1), and the fact that three of them focus on sustainability reveals the importance of this

and of the relevant ongoing studies.
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No | Journal Impact factor Num_ber
of articles

1 | Applied Energy 9,746 1

2 | Energies 3,004 1

3 | Environmental Innovation and Societal Transitions 9,680 1

4 | Environmental Research Letters 6,793 1

5 | Global Transitions - 1

6 | Journal of Transport Geography 4,986 1

7 | Sustainability 3,251 2

8 | Sustainable Cities and Societies 7,587 1

9 | Sustainable Production and Consumption 5,032 1

Table 2.1: Journals, Impact factors, and Number of articles

Two out of ten articles do not include data from the recent, and historically largest
ever, remote-working experience (see Banjo et al., 2020). However, their results are
useful, and were included in the current study. The first of these two is a systematic
review article whose references cover the period before the characterization of
COVID-19 disease as a pandemic, i.e., 1994 — 02/2020 (Hook et al., 2020). The
second one also covers a short period before the outbreak of COVID-19 disease, i.e.,
2011-2016 (Elldér, 2020).

The following tables provide a description of the systematically reviewed articles.
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Industry sector or Environmental Region of Country’s
No | Year | Reference ry Health Parameter g income
Employees of Interest Interest .
of Interest group
Edomah and Re3|_dent|alz comme_rc_lal Electricity Lagos quer
1 and industrial electricity . o middle
Ndulue, 2020 consumption (Nigeria) | .
consumers income
Swedish population Number of car daily Hiah
2 Elldér, 2020 (randomized and trips; daily distance | Sweden H1g
o : income
I representative sample) covered by car
o -
3 ~ | Hook et al., ) Energy and climate World All _
2020 impacts categories
Puget
4 Wang and Residents of Puget Sound Built environment; Sound High
Ozbilen, 2020 | region sustainable travel region income
(USA)
6 sectors in Doha (2 Electricit
Abulibdeh, residential, 1 commercial, 1 y ) Doha City | High
5 . . consumption; Water .
2021 industrial, 1 governmental, . (Qatar) income
: consumption
1 productive farm)
. New .
6 Deiss etal, Office workers Energy consumption | York !—hgh
2021 income
(USA)
Greenhouse gas
emissions by each
Fabiani et al., desk-worker; High
! 2021 Desk-workers houses’ and Italy income
workplaces’ energy
efficiency
Daily commuting
distance; energy use;
. ) energy efficiency;
Primary source: a corporate .
—
N entity in the utility and Sgﬁ:ggfgn‘gfc";rcgey i
8 o Guerin, 2021 | service’s sector which has - Australia | . g
- . . . metals; global income
big office spaces in various - .
; warming potential;
areas of Australia .
photochemical
oxidation; human
toxicity
Public’s perception
. of the positive
9 Loia and Twitter’ T environmental Twitter -
Adinolfi, 2021 Cr S USers .
impact of remote
working
Commuting demand
(for work or study
10 Noussan and Commuters in Lombardy purposes); en_ergy Lombardy !—hgh
Jarre, 2021 consumption; (ltaly) income
greenhouse gas
emissions
*The World Bank, n.d.
Table 2.2: The systematically reviewed articles (a)
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UNIVERSITY
Environmental
Ref. Article’s title Methodology Health positive
outcome
Energy transition in a lockdown:
Edomah and An analysis of the Impact of Exploratory research; data collection
COVID-19 on changes in . HC
Ndulue, 2020 . . from feeder locations
electricity demand in Lagos
Nigeria
Telework and dailv travel: New Data collection from the Swedish
Elldér, 2020 . y ’ National Travel Survey; multivariate HC
evidence from Sweden -
regression models
Hook etal., | A systematic review of the energy . .
2020 and climate impacts of teleworking Systematic review LC
Empirical study; exploitation of data
Wang and Synergistic and threshold effects of | from the United States Environmental
Ozbilen, telework and residential location Protection Agency’s Smart Location MC
2020 choice on travel time allocation Database; gradient boosting decision
tree model
Data collection from Qatar General
Spatiotemporal analysis of water- Electricity and Water Corporation;
Abulibdeh electricity consumption in the calculation of energy and water
’ context of the COVID-19 consumption’s variability over time HC
2021 ) . ) )
pandemic across six socioeconomic | and space (e.g., use of GIS, hot spot
sectors in Doha City, Qatar analysis, spatial and regression
statistical analysis)
Analvsis of Enerav Consumption Primary data collection from US
Analy =nergy Lonsump Energy Information Administration,
. in Commercial and Residential
Deiss et al., S : US Census Bureau, and NYC Open
Buildings in New York City before , . . HC
2021 : Data; construction of a representative
and during the COVID-19 ial office buildi del (i
Pandemic commercial office building mode (in
Midtown Manhattan)
Sustainable production and
consumption in remote working Life Cycle Assessment based on ISO
Fabiani et al., | conditions due to COVID-19 14040; questionnaire; statistical HC
2021 lockdown in Italy: An analysis (ordinal logistic regression,
environmental and user acceptance | multinomial logistic regression)
investigation
Policies to minimise environmental Comparative lifecycle assessment
Guerin, 2021 | and rebound effects from telework: based on 1SO _14040’ 14041’ 14042, HC
. 14043, 14048; use of SimaPro
A study for Australia -
(lifecycle assessment software)
. Teleworking as an Eco-Innovation . o, ,
LOI_a anq for Sustainable Development: Da_ta_ colllectlon o_f tFW}tter s users
Adinolfi, . X ; opinions; data mining; sentiment HC
2021 Ass_essmg Collective Perceptions analysis
during COVID-19
Assessing Commuting Energy and Bott'om-'up anal){5|_s ba_sed on an origin-
A . destination matrix; estimation of travel
Noussan and | Emissions Savings through Remote | . e 1 _
. Y distances; estimation of vehicle stock; HC
Jarre, 2021 Working and Carpooling: Lessons L .
) . estimation of energy consumption of
from an Italian Region .
transportation

*HC = high confidence, **MC = medium conf., ***LC = low conf. (based on authors’ opinions and comments)

Table 2.3: The systematically reviewed articles (b)
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The systematic review by Hook et al. (2020), despite not including the remote-
working experience imposed by the pandemic, found a potential for positive
environmental health outcomes. Hook et al. (2022) concentrated on energy
consumption related to home-based remote working, as a feasible outcome of modern
information and communication technologies, and, after collecting an initial sample of
9.461 articles, synthesized the results of 39 empirical articles presenting quantitative
analyses. The authors clearly highlighted the need for avoiding “superficial” positive
results, since the majority of the reviewed studies had partially ignored certain crucial
parameters such as non-work travel, home and office energy consumption, and the
difference in the energy efficiency of the different transport modes (Hook et al.,
2022). The other study that also did not include data from the recent remote-working
experience, i.e., the study of Elldér (2020), by analyzing data from the Swedish
National Travel Survey 2011-2016, concluded that full-day remote-working is more
environmentally efficient than part-day remote-working, reduces congestion during
rush hours, and is associated with higher rates of active travel modes’ use, such as

walking and bicycling, generating more positive health outcomes for remote workers.

Edomah and Ndulue (2020), by collecting data from electricity distribution companies
feeding Lagos (Nigeria), confirmed significant changes in electricity demand due to
lockdown policies. They demonstrated that there is a clear reduction in the
commercial and industrial sector’s energy needs due to lockdown that kept people in
their houses, forcing them to consume more energy in their residential spaces.
However, the business-as-usual scenario generally seems to be more energy
demanding than remote-working arrangements (Edomah and Nduleue, 2020),
demonstrating that there is room for adopting relevant strategies towards the desired

energy transition goals.

Wang’s and Ozbilen’s empirical study (2020), which was based on the 2017 Puget
(Washington State, US) Sound Regional -smartphone based- Travel Survey, provided
insights about the residential location, built environment characteristics, and
sustainable travel. The authors also highlighted the beneficial role of remote-working
arrangements when combined with an adequate, healthier and greener built
environment (Wang’s and Ozbilen, 2020). Moreover, Fabiani et al. (2021), via
studying the life cycle impact of common everyday activities on the Global Warming
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Potential under normal and lockdown conditions in Italy, found that remote working
displayed a positive environmental health impact when the daily distance between the
house of the desk-duty employee and its workplace was larger than 10 km. The larger
the distance, the better the environmental performance during the recent lockdown.
However, employees whose houses were located within a 10 km — distance from their
workplace, produced a negative environmental health outcome, since the
contemporary high energy needs of their house’s heating exceeded the relevant

reduction in the workplace’s energy need (Fabiani et al., 2021).

Noussan and Jarre (2021), via analyzing the commuting demand in Lombardy (ltaly)
and its impact, also related the avoidance of longer daily trips with a better
environmental performance, and proposed a non-homogenous remote-working
arrangement between a given firm’s employees based on the distance-to-be-covered,
which in combination with strategical governmental decisions regarding remote-
working, could significantly reduce the firms’ environmental impact. The authors, by
combining remote-working’s and carpooling’s positive impact (Figure 2.2), also
found that remote-working is more effective in emission savings (Noussan and Jarre,
2021).

Daily emissions by displaced trips: carpooling vs remote working
Carpooling shares calculated on routes with more than 50 people commuting by car

2019 vehicle stock 2030 vehicle stock
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Figure 2.2: Carpooling vs Remote Working. Source: Noussan and Jarre, 2021. License: CC BY
4.0 (https://creativecommons.org/licenses/by/4.0/)
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Abulibdeh (2021) studied, via focusing on spatial distributions and spatial statistical
analysis, the lockdown’s impact on energy consumption and on another
environmental parameter, i.e., water consumption. The diagrams in Figure 2.3
describe the water and energy consumption in Qatar during the period 2018-2020.
The higher residential energy consumption during the summer months was attributed
to the wide use of energy-demanding systems that follow a seasonal pattern, such as
air conditioners. The confirmed positive relationship between these two parameters
may offer opportunities for less water use via energy consumption reduction policies
(Abulibdeh, 2021).
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Figure 2.3: Water and electricity consumption in Qatar. Source: Abulibdeh, 2021. License: CC
BY 4.0 (https://creativecommons.org/licenses/by/4.0/)
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Deiss et al. (2021) proved that there is a threshold in office occupancy where the
energy burden from commercial and transport energy needs becomes larger than the
energy burden from residential energy needs. Indeed, the adoption of a relevant
remote- or hybrid- working arrangement may result in lower energy burdens and
energy costs, and be also beneficial for employees who can save money from the
significant reduction in their own transportation expenses. Moreover, the lower the
office occupancy, the greater the distances between employees and, as a result, the
lower the probability of the virus spread (Deis et al., 2021).

The following diagrams (Figures 2.4-2.6) display the energy consumption patterns
related to a representative office building in New York (model office building created
by the authors), a comparison between transportation costs savings and household
energy costs, and the previously described threshold (Deiss et al., 2021).
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Figure 2.4: Comparison of energy consumption. Source: Deiss et al., 2021. License: CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/)
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Figure 2.5: Household energy costs vs transportation energy cost savings. Source: Deiss et al.,
2021. License: CC BY 4.0 (https://creativecommons.org/licenses/by/4.0/)
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Figure 2.6: Energy consumption vs office occupancy. Source: Deiss et al., 2021. License: CC BY
4.0 (https://creativecommons.org/licenses/by/4.0/)

Guerin (2021) published a very interesting research article, based on a comparative
lifecycle analysis, that concluded that there is a clear potential for global warming
impact benefits associated with teleworking’s comparison to non-teleworking.
However, there are some crucial parameters that determine the positive impact of

remote-working. These parameters may be summarized in the following table.

Parameter’s Environmental benefit
Parameter ; i
behavior due to remote-working
Commuting distance Increase Increase
Firm’s buildings’ efficiency Increase Decrease
Home office’s dependence on
Increase Increase
greener energy sources
Hot-desking (i.e., the use of the same
desks by more than one worker at Increase Increase
different times which reduces the
need for space)
Source: Guerin, 2021

Table 2.4: Remote-working’s “rule of thumb”

The paramount importance of the distance is evident once again in this research
article that uses data from Australia. As a matter of fact, Guerin (2021), as mentioned
previously, argues that the workers who have to travel the longest distances for
arriving at their workplace should be prioritized for remote-working arrangements.
However, that may “allow” some employees to move far from their workplace, in
order to become remote workers; a decision that has the potential to alter land use and

urbanization patterns (Guerin, 2021).
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Of note is the fact that the big data analysis performed by Loia et al. (2021) concluded
that there was no public perception of the positive environmental health impact of
remote working, as it was revealed by the relevant “tweets” (Twitter messages).
Given the known relationship between environmental concern and behavior (Fu et al.,
2020), this may require more attention when associating remote-working
arrangements with the adoption of environmentally friendly behavior, better

environmental performance, and sustainable practices.

2.1 Strengths and Opportunities of Remote-Working Models

The systematic literature review demonstrated that remote working arrangements
display the ability to offer a win-win-win situation, between firms, desk-duty
employees, and the environment. The fact that there are employees who want to work
remotely for specific reasons, such as due to the need for providing care to children or
elderly people (Noussan and Jarre, 2021), and also the fact that remote working
arrangements can reduce not only a given firm’s operating cost, but also the
employees’ transportation expenses (Deiss et al., 2021), are two strengths of
paramount importance towards the wider acceptance of remote working

arrangements.

Since the proposed wider acceptance of remote working is already becoming a new
reality, and given the “recency” of the scientific evidence, the confirmed strengths of
these models may also be opportunities for acquiring future “strengths” and positive

outcomes. The following table provides an overview of these opportunities.

Reduction of the firm’s environmental footprint

Improvement of the employees’ lifestyle Fabiani et al., 2021

Combination of remote-working arrangements with land-use policies and

improvements in the built environment that also promote a healthier and Wang and Ozbillen,

. 2020
greener lifestyle
Clear potential to adopt energy-saving strategies and newer, Edomah and
environmentally friendlier energy consumption patterns Ndulue, 2020
Combination of remote-working with improvements in home’s office
energy efficiency (e.g., use of natural light) or with the use of renewable Guerin, 2021

energy sources

Probable water-saving potential (since there is a confirmed positive
relationship between energy and water consumption, given the energy-
saving potential of remote-working, there may be also a water-saving
potential)

Abulibdeh, 2021

Table 2.5: Opportunities of remote working models in relation to Environmental Health
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2.2 Knowledge gaps
At Table 2.6, we summarize the major limitations of the systematically reviewed

Sotirios Maipas, The environmental health dimension of hybrid-
and remote-working models: An exploratory study ”

studies which may be considered as knowledge gaps that need to be covered by

scientific research.

Reference Article’s title Study’s major limitations
Edomah and | Energy transition in a lockdown: An analysis , o .
Ndulue, of the impact of COVID-19 on changes in Isggsgoivrﬁpﬁ?sc)lblhty (each country adopted a different
2020 electricity demand in Lagos Nigeria policy
Rebound effects are not being studied in depth; the nature of
. ) . the study could not include whole household level impact
. Telework and daily travel: New evidence .
Elldér, 2020 (e.g., travel data for other family members that do not
from Sweden S 2 .
work/telework); indirect-multidimensional effects of some
study’s variables
The fact that the majority of the reviewed articles provided a
Hook et al., A systematic review of the energy and partial coverage of the real energy-saving outcome, ignoring
2020 climate impacts of teleworking some important parameters such as non-work travel, office
and home energy consumption
Wang and isti
-g Synerg!stlc e_lnd threghold effects of teIeWp rk Study’s results may not be considered as a “general rule”,
Ozbilen, and residential location choice on travel time | . e . -
. given each region’s special characteristics
2020 allocation
Elimination of certain parameters that affect electricity and
. . - water consumption, such as consumers’ behavioral patterns.
Spatiotemporal analysis of water-electricity The majority of the systematically reviewed studies were
Abulibdeh, consumption in the context of the COVID- jorty yStem y
. . . . from the US, where there is a clear preference for the use of
2021 19 pandemic across six socioeconomic : : d of oubli h Id
sectors in Doha City, Qatar private cars instead of public transport. That could generate
' a probable over-estimation of the positive environmental
health impact.
Analysis of Energy Consumption in
Deiss et al., Commercial and Residential Buildings in None (however, authors mention the lack of post-COVID-19
2021 New York City before and during the energy consumption data)
COVID-19 Pandemic
Sustainable production and consumption in No advanced sampling and data collection methods;
Fabiani et remote working conditions due to COVID- undetermined impact of the confounding variables, and of
al., 2021 19 lockdown in Italy: An environmental and | the seasonal impact on energy consumption (e.g., summer vs
user acceptance investigation winter season)
Policies to minimise environmental and
Guerin, 2021 | rebound effects from telework: A study for None
Australia
Loia and Teleworking as an Eco-Innovation for Short duration of the study (6 months); analysis based only
Adinolfi, Sustainable Development: Assessing on Twitter, lack of demographic data; probably incomplete
2021 Collective Perceptions during COVID-19 list of analysis’s keywords

Noussan and
Jarre, 2021

Assessing Commuting Energy and
Emissions Savings through Remote Working
and Carpooling: Lessons from an Italian
Region

Estimations based only on remote working and carpooling
(negligence of a probable shift from car use to use of
environmentally friendlier means of transport); difficulties
in estimating the vehicle stock renewal’s indices;
uncertainties in distance estimations; uncertainties in
estimating future values

Table 2.6: Limitations of the systematically reviewed articles
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The complexity of the issue justifies the existence and the magnitude of knowledge
gaps. The majority of them have to do with the rebound effects of remote-working.
Obviously, without energy efficient residential spaces, and without personal
behavioral change towards a more environmentally sound behavior (e.g., extensive
use of private vehicles for non-work purposes), such interventions may lead to lower

or zero energy savings or to higher energy consumptions.

Given the uncertainties, the exact energy saving which could be quantitatively
determined, for instance, via the calculation of a remote-working carbon-saving
footprint (Maipas et al., 2021), is very difficult to be precisely determined, since it is
based on a large variety of parameters. The list of the most significant parameters
includes amongst others the energy efficiency of a given firm’s buildings, the space of
its offices, the energy efficiency of employees’ houses, the percentage of the
renewable energy use, the different behavioral patterns between the employees (e.g.,
some consume consciously less energy while others do not), the built environment’s

characteristics, the public transport and electrical vehicles use etc.

Moreover, the ongoing and future research studies, as this dissertation thesis, should
provide insights regarding amongst others: a) the water consumption pattern due to
remote working arrangements, b) the firms’ waste production pattern due to remote
working arrangements, c) the impact of the firms’ existing environmental profile on
the establishment of remote working arrangements, d) the firms’ perception about the
environmental efficiency of remote working arrangements, and e) the possibility for
firms to gain a competitive advantage via a better environmental profile due to remote

working arrangements.
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3. Conceptual Framework & Research Hypotheses

According to the EU Renovation Wave Strategy (EC, 2020) which aims at climate
neutrality and recovery, the COVID-19 pandemic has boosted the necessity to deeply
renovate our buildings towards environmental sustainability and high energy
efficiency. Based on that, and on the obligatory energy upgrading of our buildings by
2030, according to the Energy Performance Building Directive (EC, 2021), as well as
on the EU’s ecodesign requirements (EC, n.d.), and on efforts such as the
establishment of subsidies for the replacement of household energy-intensive
appliances (Kathimerini Cyprus, 2021), one could “ignore” the probable differences
in the energy class between households and office buildings, since these differences
are going to be either eliminated or substantially reduced during the next years.
However, this dissertation did include some relevant questions regarding the

differences in energy efficiency since this parameter is still important.

Obviously, the impact on environmental health is a highly complex outcome,
determined by factors such as vehicle emissions, electricity and water consumption,
and waste production. Indeed, all the relevant research studies address one or more of
these four parameters. This cannot surprise us since these are amongst the main

environmental determinants of health and well-being.

Moreover, by looking at the 17 Sustainable Development Goals in the following
figure, one could easily understand that these certain factors are also important
determinants for the overall achievement of sustainability, since they are either

directly or indirectly related to each one of the 17 goals.
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Figure 3.1: Sustainable Development Goals (Source: United Nations, n.d.)

Furthermore, as the Pan American Health Organization (PAHO, n.d.), which serves as
the World Health Organization’s Regional Office for the Americas, describes, there
are five certain sustainable goals that closely address the so-called “environmental
determinants” of health, contributing either directly or indirectly to the achievement

of Good Health and Well-being (Goal No. 3). These five goals are the following:
a) Clean Water and Sanitation (Goal No. 6)

b) Affordable and Clean Energy (Goal No. 7)

c) Sustainable Cities and Communities (Goal No. 11)

d) Climate Action (Goal No. 13)

e) Sustainable Production and Consumption (Goal No. 12)

These five key areas are closely and directly related to all the variables selected for
our study: a) Firm’s environmental profile, b) Remote working arrangements, c)
Greenhouse gas vehicle emissions, d) Electricity consumption per employee, €)
Water consumption per employee, and f) Waste production per employee.

Although we address the necessary parameters, there were some factors that we were
not able to incorporate into our study, such as the collection of numerical data from

the electricity and water providers regarding the relevant consumptions before, during
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and after the recent lockdown, as well as the collection of numerical data regarding
commuters’ fuel consumption. The incorporation of these data was not feasible due to
the difficulty of measuring and collecting them, and also due to the time constraints a
master’s dissertation has in regards to its completion. Moreover, there are also some
other interesting parameters that are similarly difficult to be determined, such as the
reduction in urban noise pollution levels, and the wildlife’s “bounce back” due to the
adoption of policies that reduce urban traffic as became obvious during the recent
lockdowns (Arora et al., 2020; Garrido-Cumbrera et al., 2021).

The previously mentioned factors-variables are all determined by both governmental
and personal decisions. Further, we strongly believe that the parameter of vehicle
greenhouse gas emissions, and the patterns of electricity and water consumption, as
well as of waste production, may be controlled by carefully and strategically selected
working arrangements, especially in the case of office desk employees, such as the

respondents to our questionnaire.

As regards the results of the study, we expect to find a positive environmental health
impact from the establishment of remote working arrangements, which may improve
the existing environmental profile of a given firm, which is a product of the aggregate

of daily and non-daily firm’s operations (see, for instance, Tsalis et al., 2020).

We base our expectation on the following hypotheses:

Hypothesis 1 (H1): The environmental profile of a given firm has an impact on the

establishment of remote working arrangements

Remote working arrangements, as has been demonstrated by the systematic literature
review of the previous chapter, do display a potential for positive environmental
health outcomes. The adoption of eco-innovation and policies that boost the
environmental profile and behavior of a given firm depends, amongst others, on the
technological frontiers and on the environmental awareness of the managers
(Gonzalez and Leon, 2001; Gonzalez-Benito and Gonzalez-Benito, 2008; Machnik-
Stomka and Klosok-Bazan, 2017). Remote working may serve as an eco-innovative

alternative to traditional working arrangements, as Loia and Adinolfi (2021) describe
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by taking into consideration the “definition” of environmental innovation provided by

Oltra and Jean (2009).

Oltra and Jean (2009) include the modified processes that benefit the environment
into the definition of “environmental innovation”. As regards remote working, it is a
modified version of traditional working patterns that benefits environmental health.
Its adoption as a strategy to improve the environmental footprint of a given firm, as
well as the adoption of every environmentally friendly policy, may depend on the

already existing environmental profile of the firm.

Hypothesis 2 (H2): Remote working arrangements reduce greenhouse gas vehicle
emissions per desk-duty employee-commuter (reduction of

circulating cars)

Remote working arrangements impact on the demand for commuting, and, as a result,
on the number of circulating cars; a fact that displays a clear potential for a reduction
in greenhouse gas emissions (Fabiani et al., 2021; Guerin, 2021; Noussan and Jarre,
2021). Indeed, the recent lockdown, combined with the forced establishment of
remote working, did significantly improve urban air quality in many large cities
around the world, since vehicle emissions are a crucial determinant for urban air
quality and its health implications (Maipas et al., 2021). Of note, Giovanis (2018), via
studying teleworking’s impact on traffic and air quality in Switzerland over the period
2002-2013, demonstrated that teleworking reduces traffic on average by 2.7%, and air
pollution by 2.6-4.1%. Giovanis (2018) highlights, amongst others, the key factor of
the reduction in the number of people driving alone; a parameter that reduces fuel
demand/consumption, traffic, congestions, and air pollution (Giovanis, 2018).

Hypothesis 3 (H3): Remote working arrangements reduce electricity consumption

per desk-duty employee
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Overall, by taking into consideration both entrepreneurial and residential energy
demand, there is evidence that remote working arrangements are associated with a
less energy demanding business model compared to the business-as-usual model
(Edomah and Ndulue, 2020). Moreover, an interesting report prepared by Access
Economics (2010) for the Australian government reveals that there is a clear potential
for energy savings via a reduction in electricity demand/need per worker when
comparing remote working to traditional office working. Indeed, remote working does
offer an opportunity for achieving lower electricity consumption patterns, as the

systematic review of the previous chapter has revealed.

Hypothesis 4 (H4): Remote working arrangements reduce water consumption per
desk-duty employee

As we have already mentioned in the previous chapter, remote working arrangements
may display a water-saving potential; closely linked to the energy-saving potential
(Abulibdeh et al., 2021). Moreover, as Moglia et al. mention (2021) the increases in
residential water consumption during the recent lockdown may have been offset by
the water consumption decrease in the commercial sector. Despite the complexity of
the issue, we may assume that there is a potential for a reduction in water
consumption, since remote workers consume zero water from their offices’ facilities
while working remotely, as Otaki et al. (2020) assume for the residents when they are

away from their homes.

Hypothesis 5 (H5): Remote working arrangements reduce waste production per desk-

duty employee

Waste production patterns, as regards, for instance, the volume and the spatial
distribution of the produced waste is a complex outcome of governmental decisions
(e.g. regarding mobility, economic activities, and human presence in certain areas),

firm’s policies and employees’ behavior (Edjabou et al., 2015; Sarmento et al., 2022).
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Especially in the case of desk-duty employees, where we have a large variety of
produced waste (e.g., paper, plastic materials, food waste, and electronic waste), there
IS a strong need to avoid unnecessary waste production, to recycle and re-use some
waste types, such as organic waste that could serve as fertilizers (Edjabou et al., 2015;
Coker et al., 2016). Employees’ behavior towards the reduction of the generated
waste is a crucial sustainability parameter that it could be the result of a relevant joint
firm’s sustainability effort (see, for instance, Vieira de Almeida, 2015) and/or the
result of the replacement of traditional, paper-demanding processes with digitalized
alternatives that require much less paper, as it is being accomplished when people

working remotely (McCaney, 2011; Open Access Government, 2021).

The following diagram gives an illustrative overview of the previously mentioned

hypotheses, and depicts the conceptual framework of our study.

Greenhouse gas vehicle

H2 (-) emissions
s, H3 (- . . .
Firm’s H1 Remote Electricity consumption
environmental | ——— working
profile arrangements m Water consumption

HS ()

Waste production

Figure 3.2: The conceptual framework of the study
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4. Research methodology

A structured questionnaire was prepared based on the five research hypotheses as they
have already been described in the previous chapter. The questions were selected after
carefully reviewing the relevant literature and critically scrutinizing other researches’
questionnaires, that were addressing the same factors-variables. Furthermore, a few
more questions were prepared, in order to cover our theme more spherically. The
questionnaire was initially prepared in English since HOU’s MBA program is also
offered in English. Afterwards, since the respondents are mainly citizens who speak
Greek as their mother tongue, we translated the questions into Greek. Then, the Greek
questionnaire was inserted into a Google Form, in order to be electronically
distributed to desk-duty employees who have remote-working experience, mainly as a
result of the recent COVID-19 restrictions.

4.1 Questionnaire design & structure

The structured questionnaire of the study consisted of seven main sections, and one
introductory section. The introductory section was providing information regarding
the “who, what, and why” of our study, and was thanking all the participants who
voluntarily and anonymously answered the questions. It also provided the contact
details of the MBA student, and information regarding participants’ access to the
results of the study.

The seven main sections/parts were the following:

e Section A: This part, entitled “Demographic data and occupational
position”, collected data regarding respondents’ demographic information and
occupational position.

e Section B: This part, entitled “Firm’s environmental profile”, consisted of
energy-, water-, and waste-related questions, aiming at providing an overview
of the current environmental profile of a given firm.

e Section C: This part, entitled “Remote working arrangements” asked the

respondents to describe their remote working day.
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e Section D: This part, entitled “Greenhouse gas vehicle emissions”, collected

data regarding the commuters’ carbon footprint.
e Section E: This part, entitled “Electricity consumption per employee”, asked
respondents to provide information regarding their electricity
demand/consumption while being either at their workplace or at their home
office.

e Section F: This part, entitled “Water consumption per employee”, asked
respondents to provide information about how their  water
demand/consumption changes while being at their workplace.

e Section G: This part, entitled “Waste production per employee”, provided
information about employees’ waste production patterns (e.g., paper, kitchen-
waste, e-waste etc.), and tries to identify relevant differences between remote

and non-remote working arrangements.

Both the English and Greek versions of the full questionnaire, as well as their
introductory texts, are available in the Appendix.

The following table describes each one of the main parts of the questionnaire.

Sources
Part Factor/Variable Numb_er of | Measuring _ _(aftgr necessary
guestions scale modifications, adjustments,
and additions)
National Research Council
A Demographic data and 16 i Canada, 2018; de Padua
occupational position Pinheiro Pieron, 2020;
Statistics Canada, n.d.
., . 5-point Vassileva et al., 2012;
B Firm’s environmental profile 25 Likert scale | Fiorillo, 2013
C Remote working 4 _5-p0|nt Corpuz, 2011
arrangements Likert scale
D Greenhou_se gas vehicle 6 _5-p0|nt Sobrino and Arce, 2021
emissions Likert scale
E Electricity consumption per 8 _5-p0|nt Vassileva et al., 2012
employee Likert scale
= Water consumption per 3 _5-p0|nt Otaki et al., 2020
employee Likert scale
. . Prochazkova, 2019 (waste
G Waste production per 11 _5-pomt categories); Zhang et al.,
employee Likert scale 2019
Total number of questions: 73

Table 4.1: Questionnaire structure and sources
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4.2 Data collection

The participants were recruited mainly via snowball sampling, which is a common
technique based on the respondents will to forward the questionnaire to more
participants (see, for instance, Chambers et al., 2020). Due to the large number of the
student’s personal and professional contacts, we were able to reach a large initial
number of respondents, who voluntarily helped us by forwarding the questionnaire to
their own personal and professional contacts and asking them to do the same. Given
the multitude of ways that the questionnaire was distributed (email, Viber groups,
Facebook, etc.), we are not able to know the total number of people who were invited

to respond to the questionnaire.

In particular, the questions -in Greek- were inserted into a Google Form. Google
Form is very helpful since it is compatible with all the devices, and gives us the
results in a well-structured table. Afterwards, the link to the questionnaire was sent to
the student’s contacts via email, Viber and Facebook (either as a post or as a
Messenger message). The majority of the contacts voluntarily agreed to distribute the
questionnaire further. The primary contact list included the student’s friends,
relatives, colleagues and acquaintances. Moreover, the questionnaire was sent to
student’s fellow students via email. Finally, the student tried to approach a few private
entities in Athens and Thessaloniki. Some of those with which he does maintain

relationships help us with the further distribution of the questionnaire.

The questionnaire was available from February 18 to March 18, 2022. In total, 207

people participated in the survey.
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5. Data analysis

5.1 Introduction

Initially, 207 answers were collected through the electronically distributed
questionnaire. Out of 207, 13 had to be excluded since 10 people had no remote
working experience, and 3 people had exclusively only remote working experience.
The questions that served as “screening questions” were the A.7, i.e. “Distance (in
km) between home and workplace”, and the C.1, i.e. “I have been working at home on
some days as part of my company’s/organization’s remote working arrangements”.

The remaining 194 answered questionnaires were fully completed.

5.2 Sample characteristics

The following paragraphs describe the information gathered through the first part of
the questionnaire (demographic data and general questions about the participants and
their companies/organizations). All the results described below were calculated using
the IBM SPSS statistical software, Ver. 26.

The majority (75% or 146 out of 194) of the respondents were women, while the
mean and the median age of the respondents were 41,26 years (Std.D.: 9,235) and 41
years respectively (Figure 5.1).

Histogram

Mean = 41 26
Std. Dev. = 9,235
N=194

Frequency

10 20 30 40 50 60 70

Age

Figure 5.1: Age
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Further, 52,1% of the respondents were married, while 40,2% were single.
Interestingly, the respondents are rather well educated since the majority of them
(51,5%) has a master’s degree or even holds a doctoral degree (6,7%) (Table 5.1).

Frequency | Percent Cumulative
Percent

Secondary level 13 6,7 6,7
Post-secondary 8 4,1 10,8
level

Bachelor’s degree 60 30,9 41,8
Master's degree 100 51,5 93,3
Doctoral degree 13 6,7 100,0
Total 194 100,0

Table 5.1: Higher completed educational level

Their families, living in the same house, include 2,57 members (Std.D: 1,208), with
the number of minors being 0,71 (Std.D: 0,954).

As far as the residential area of the participants is concerned, the majority of them are
living and working in the region of Attica. It is worth mentioning that the
questionnaire was also answered by 11 Greeks living and working abroad (10 in
Denmark, 1 in England).

Further, it is worth noticing that the mean distance between respondents’ home and
workplace is about 12 km (Std.D: 18,077), while the median distance is about 7 km.
The smaller distance is 0 km (people living very close to their work, 3 answers), and
the largest distance is 148 km (1 answer). Both distances were accepted since in the
countryside of Greece many people live and work on different floors of the same
building. Moreover, in Attica, there are many people who live in Athens and work, for

instance, in Boeotia.

The mean average time spent travelling from home to workplace is 29,21 min. (Std.D:
21,874), and the median 25 min., with the shortest trip lasting only 1 min, while the
largest 120 min. It is important that in order to cover the distance between home and
their workplace, they are using various means of transportation, mainly their private
cars (52,1%), public transportation (24.2%), or even on foot (14,4%). Motorcycles,

bicycles and other means are used by less than 10% of the participants.
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The vast majority of the participants are full time employees (94,3%), mainly working
as administrative personnel (42,8%) (Table 5.2), in the public (46,9%) or the private
sector (41,2%) (Table 5.3) in firms of all sizes (Table 5.4).

Frequency | Percent
Manager 26 13,4
Administrative 83 42,8
personnel
Working 55 28,4
personnel
Other 30 15,5
Total 194 100,0
Table 5.2: Occupational position
Frequency | Percent
Private company 80 41,2
Non-governmental organization 12 6,2
Public sector company 91 46,9
Other 11 5,7
Total 194 100,0

Table 5.3: Type of company/organization

Freqguency Percent
<10 employees 28 14,4
10-50 70 36,1
51-250 35 18,0
251-500 20 10,3
>500 41 21,1
Total 194 100,0

Table 5.4: Size of company/organization

The next table (Table 5.5) provides an overview of the industry sectors.

Frequency | Percent
Education 55 28,4
Hospitality 4 2,1
Financial sector 13 6,7
Info.Techn. & Communications 21 10,8
Health 16 8,2
Media and Entertainment 1 5
Transportation 2 1,0
Manufacturing 4 2,1
Construction 5 2,6
Other 73 37,6
Total 194 100,0

Table 5.5: Industry sector
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5.3 Firms’ environmental profile

The second part of the questionnaire consisted of 5 sub-sections: energy consumption
(EC), water consumption (WC), energy efficiency (EE), waste production (WP), and

one section/question related to employees’ environmental footprint.

The first subsection refers to the energy consumption (EC) which includes 8

questions. The results of the descriptive analysis are presented in Table 5.6.

It is observed that the mean score of all eight items is above the mean point 3 (neither
disagree nor agree), that is on the positive side of the scale. The items with the highest
mean score are EC7 and EC6 (3,59 and 3,56 respectively), suggesting that
organizations show an interest in improving their electricity consumption habits,
although they are already using low energy lamps wherever it is possible. On the
other hand, the item with the lowest mean score is EC2 (3,15) revealing that these
organizations do not have a good knowledge on how to keep low their overall energy

consumption.

EC1 | EC2 |[EC3 | EC4 | EC5 | EC6 | EC7 | EC8
Mean 319 | 315 | 3,44 | 348 | 345 | 356 | 359 | 324
Median 3 3 3,5 4 3 4 4 3
Mode 3 3 3 4 3 4 4 3
Standard 1347 | 1,214 | 1,242 | 1,239 | 1,2 | 1,267 | 1,172 | 1,354
deviation

Table 5.6: Energy consumption

EC1: Interest in energy-related questions

EC2: Knowledge on how to keep low energy consumption

EC3: Desire to increase knowledge on keeping low energy consumption
EC4: Knowledge of own electricity consumption

EC5: Will to increase knowledge on electricity consumption

EC6: Use of low energy lamps where possible

ECT7: Interest in improving electricity consumption habits

ECS8: Efforts to limit hot water consumption

The next subsection (i.e., water consumption) included seven questions. As we can
see in the following table (Table 5.7), the mean score of all the items is above the
mean point, i.e., on the positive side of the scale. The item with the highest mean
score (3,51) is the WC4, suggesting that organizations do know their water
consumption. However, the two items with the lowest score [i.e., WC2 (3,17) and
WC7 (3,18)] indicate that these organizations do not try enough to limit water
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consumption, and do not have a good knowledge on how to keep low their water

consumption.

WC1 | WC2 | WC3 | WC4 | WC5 | WC6 | WC7

Mean 3,30 3,17 3,27 3,51 3,27 3,32 3,18
Median 3 3 3 4 3 3 3
Mode 3 3 3 3 3 3 3

Standard deviation | 1,244 | 1,237 | 1,213 | 1,218 | 1,156 | 1,196 | 1,189

Table 5.7: Water consumption

W(C1: Interest in water-related questions

WC2: Knowledge on how to keep low water consumption

WC3: Desire to increase its knowledge on keeping low water consumption
WC4: Knowledge of own water consumption

WC5: Will to increase knowledge on water consumption

WCB: Interest in improving water consumption habits

WCT: Efforts to limit water consumption

The third subsection (i.e, energy efficiency) included two questions (Table 5.8). The
mean scores of both items are below the mean point (i.e., neither disagree nor agree).
That reveals that the companies/organizations whose employees participated in our

survey have important gaps in energy efficiency that should be addressed.

EE1 EE2

Mean 2,92 2,98
Median 3 3
Mode 3 1

Standard deviation 1,321 1,452

Table 5.8: Energy efficiency

EEL: Use of energy efficient heating systems
EE2: Insulation level provided by external doors’ and windows’ frames

The next subsection (i.e., waste production) included seven questions (Table 5.9). It is
observed that the mean score of all the seven items is above the mean point. The item
with the highest mean score (3,54) is the WRP7, suggesting that
companies/organizations show a notable interest in separating waste collection by
placing materials in the relevant recycling bins. However, the two items with the
lowest score (3,21) are WP2 and WP4, suggesting that companies/organizations try to
limit their waste production, and also increase their knowledge on producing less

waste.
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WP1 | WP2 | WP3 | WP4 | WP5 | WP6 | WPY

Mean 3,42 3,21 3,32 3,21 3,27 3,24 3,54
Median 3 3 3 3 3 3 4
Mode 5 3 3 3 3 3 5

Standard deviation | 1,338 | 1,222 | 1,222 | 1,271 | 1,226 | 1,215 | 1,389
Table 5.9: Waste production

WHP1: Interest in waste-related questions

WP?2: Efforts to limit waste production

WP3: Knowledge on how to produce less waste

WHP4: Desire to increase knowledge on producing less waste

WP5: Knowledge of own waste production

WP6: Will to increase knowledge on waste production

WP7: Waste separation by placing materials in assigned recycling bins

The next subsection included one question regarding company’s/organization interest
in helping employees improve their environmental footprint (Table 5.10). Since the

mean score is above the mean point, there is a slight relevant interest.

EF
Mean 3,33
Median 3
Mode 5
Standard deviation 1,360

Table 5.10: Employees’ environmental footprint

EF: Interested in helping employees improve their environmental footprint

5.4 Remote-working arrangements

This part included four questions. As we can see in the following table (Table 5.11),
the respondents did have a significant remote working experience (since RW1 has a
mean score very close to 5). Moreover, remote working is not an impediment to the
accomplishment of the normal job tasks, as it can be deduced from the low scores of
RW2 and RW3 (and from the high RW4’s score).

RW1 | RW2 | RW3 | RW4

Mean 47 1,63 2,38 3,86
Median 5 1 2 4
Mode 5 1 1 5

Standard deviation 0,638 | 1,089 | 1,45 1,392

Table 5.11: Remote-working arrangements

RW1: Level of agreement with the statement: “I have been working at home on some days as
part of my company’s/organization’s remote working arrangements”
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RW?2: Level of agreement with the statement: “My remote working day is a day on which I do
not usually work”

RW3: Level of agreement with the statement: “My remote working day is a day on which |
accomplish some of my job tasks”

RW4: Level of agreement with the statement: “My remote working day is a normal working
day at another workplace”

5.5 Greenhouse gas vehicle emissions

This part included six questions as regards greenhouse gas (GG) vehicle emissions
(Table 5.12). The results here are consistent with what participants have mentioned in
the demographic questions about the means of transportation they use. The results
confirmed that they mainly use their car (GG1). The next option with the highest
score -which however is below the mean point- is the public transport (GG3).
Moreover, as it was expected, they often encounter traffic congestion (GG6).

GGl | GG2 | GG3 GG4 | GG5 | GG6

Mean 331 | 1,28 2,3 1,17 1,84 3,19
Median 4 1 1 1 1 4
Mode 5 1 1 1 1 4

Standard deviation 1,693 | 0,85 | 1,642 | 0,657 | 1,419 | 1,338

Table 5.12: Greenhouse gas vehicle emissions

GG1: Frequency of traveling to the workplace by car (either private car or taxi)
GG2: Frequency of traveling to the workplace by motorcycle

GG3: Frequency of traveling to the workplace by public transport

GG4: Frequency of traveling to the workplace by bicycle

GG5: Frequency of traveling to the workplace on foot

GG6: Frequency of encountering congestion

5.6 Electricity consumption per employee

This part of the questionnaire included eight questions as regards employees’
electricity consumption (EEC). The results (Table 5.13) indicate that the participants
do make significant efforts to reduce their energy consumption (at their home, and at
their workplace too), since all the relevant scores are well above 3 (mean point).
However, as expected, these efforts are much greater at home than at their workplace.
For instance, EECL (i.e., the effort to reduce energy consumption while being at their
workplace) has a mean score of 3,90 which is much lower than the mean score of
EECS5 (i.e., the effort to reduce energy consumption while being at home). Moreover,
the same occurs with the standby use (EEC3 vs EEC7). It is also worth mentioning

that the respondents, while being at home, display a significant energy-saving
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behavior as regards the switching off the lights in unoccupied rooms (EEC6 has a

mean score of 4,71), and the use of natural light (EEC8 has a mean score of 4,62).

EEC1 EEC2 EEC3 | EEC4 | EEC5 | EEC6 | EEC7 | EECS8
Mean 3,90 4,33 3,73 4,06 4,54 4,71 4,15 4,62
Median 4 5 4 4 5 5 4 5
Mode 4 5 4* 5 5 5 5 5
Standard deviation 0,974 0,902 1,161 | 1,054 | 0,603 0,510 0,948 | 0,566

*Smallest value (multiple modes exist)

Table 5.13: Electricity consumption per employee

EEC1: Efforts to reduce energy consumption while being at the office

EEC2: Switching off the lights in unoccupied rooms while being at the office
EEC3: Efforts to avoid the standby use while being at the office

EEC4: Efforts to use only the natural light when possible while being at the office
EECS: Efforts to reduce energy consumption while being at home

EEC6: Switching off the lights in unoccupied rooms while being at home

EEC?7: Efforts to avoid the standby use while being at home

EECS: Efforts to use only the natural light when possible while being at home

5.7 Water consumption per employee

The next part of the questionnaire included three questions as regards employees’
water consumption (EWC). The low mean score of EWCL1 (2,4) indicates that the
employees’ water usage pattern does not significantly change while being at their
workplace (Table 5.14). This is in accordance with the high mean score of EWC3
(4,25) which provides a picture of the level of the satisfaction of the water usage

while being at the office.

EWC1 EWC2 | EWC3
Mean 2,4 3,7 4,25
Median 2 4 4
Mode 1 4 5
Standard deviation 1,281 1,167 0,829

Table 5.14: Water consumption per employee
EWCL1: Difference in water usage pattern between home and workplace

EWC2: Determination of water usage based on own preferences (while being at the office)
EWC3: Satisfaction with water usage while being at the office

5.8 Waste production per employee

The final part of the questionnaire included eight questions as regards employees’
waste production (EWP) at their workplace (Table 5.15), and three questions related
to EWP at their home (Table 5.16).
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As regards the first set of questions (Table 5.15), the highest mean score (EWP1)
confirmed the expected result that companies/organizations do produce large amounts
of paper waste. Moreover, the mean scores of EWP7 (3,57) and EWP8 (3,56) indicate
that there is a tendency to separate recyclable waste and dangerous waste from other
waste. However, this is not true in the case of food waste (EWP6 has a mean score of
2,87). The low value of EWP5 reveals that companies/organizations whose
respondents participated in the survey do not produce large amounts of electronic
waste (EWP4 has a mean score of 2,18) and other types of waste (EWP5 has a mean
score of 2,31).

EWP1 EWP2 | EWP3 | EWP4 | EWP5 | EWP6 | EWP7 | EWPS8
Mean 3,69 2,76 2,80 2,18 2,31 2,87 3,57 3,56
Median 4 3 3 2 2 3 4 4
Maode 4 2 2 1 2 1 5 5
gta’.‘d‘?‘rd 1,067 | 1,131 | 1,206 | 1,069 | 0949 | 1538 | 1,432 | 1,603
eviation
Table 5.15: Waste production per employee (workplace)
EWP1: Frequency of producing paper waste at the workplace
EWP2: Frequency of producing plastic waste at the workplace
EWP3: Frequency of producing kitchen waste (such as food waste) at the workplace
EWP4: Frequency of producing electronic waste at the workplace
EWP5: Frequency of producing other types of waste at the workplace
EWP6: Frequency of separating food waste from other waste at the workplace
EWP7: Frequency of separating recyclable waste from other waste at the workplace
EWP8: Frequency of separating dangerous waste from other waste at the workplace

The mean scores of the three items related to respondents’ behavior while being at
home (Table 5.16) are above the mean point, suggesting that the respondents do
display an environmentally friendly behavior as regards the management of their
domestic waste. However, despite the fact that they separate recyclable waste -
EWP10 has a mean score of 4,09- and dangerous waste -EWP11 has a mean value of
3,98- from other waste, there is a clear need for better performance in the

management of food waste (EWP9 has a mean score of 3,61).

EWP9 | EWP10 | EWP11
Mean 3,61 4,09 3,98
Median 4 5 5
Mode 5 5 5
Standard deviation 1,461 1,296 1,377

Table 5.16: Waste production per employee (household)

EWP9: Frequency of separating food waste from other waste at home
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EWP10: Frequency of separating recyclable waste from other waste at home
EWP11: Frequency of separating dangerous waste from other waste at home

It should be highlighted that the respondents display a significantly environmentally
friendlier behavior as regards their waste management while being at their home. For
instance, the item EWPS, i.e., the separation of food waste from other waste at the
workplace, has a mean score of 2,87 which is much lower than the mean score of
EWP9 (3,61), i.e., the separation of food waste from other waste at home. The same
occurs with the separation of recyclable waste from other waste (EWP7 vs EWP10:
3,57 vs 4,09), and with the separation of dangerous waste from other waste (EWP8 vs
EWP11: 3,56 vs 3,98).

5.9 Factor analysis

Factor analysis, which was performed with the help of the SPSS statistical software,
was used in order to evaluate the reliability and also the validity of the measured

items (see Anderson and Gerbing, 1988). A description of the appropriate

techniques/indexes used are presented in Table 5.17.

Statistical tool

Description

Selected references

First order
factor analysis

It is used to reduce the questionnaire items to a smaller group of
items

Buys and Miller, 2012, p.
109

Second order
factor analysis

It is used to identify probable constructs of higher order

Buys and Miller, 2012, p.
109

Kaiser-Meyer-
Olkin (KMO)
value

It is used, as a goodness-of-fit measurement, to assess sampling
adequacy. It should be > 0,5.

Nandagopal et al., 2008,
p. 164; Buys and Miller,
2012, p. 109; Dhillon et
al., 2014; Hargreaves and
Mani, 2015

Total Variance
Explained (TVE)

It is used as a measure of the extent to which a certain factor
interprets the variance of its items. Generally, it should be greater
than 60.

Nandagopal et al., 2008,
p. 164

Factor Loadings

These values are used to determine which variables belong to
which factor (i.e., each variable may be assumed as a component
of the factor with which it has the highest “loading”). Factor
loadings greater than 0,6 are considered as acceptable values.

Nandagopal et al., 2008,
p. 164; Chatzoglou et al.,
2018

Cronbach’s
alpha coefficient

It is used to measure the internal consistency / correlation
between the study’s items. It should ideally be > 0,7. However,
values > 0.60 are also considered as acceptable/good.

Chatzoglou et al., 2018;
Tavakol and Dennick,
2011; Buys and Miller,
2012, p. 109

Correlation It is used to identify possible -either positive (+) or negative(-)- Nandagopal et al., 2008,

analysis relationships between the various pairs of variables. For thistype | p. 164; Darginavi¢iené
of analysis, Spearman’s correlation coefficient will be used (£1: and Navickiené, 2015
strong correlation, 0: no correlation), accompanied by its p-value
at a certain alpha level.

Analysis of It is used to assess the probable impact of Part A’s items (e.g., Lee, 2008
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Modelling (SEM)

the following: a) Minimum Sample Discrepancy / Degrees of
Freedom (CMin/DF, acceptable value <5), b) Goodness-of-Fit
Index (GFI, acceptable value >0,9), ¢c) Comparative Fit Index
(CFI, acceptable value >0,9), d) Normed Fit Index (NFI,
acceptable value >0,9), e) Root Mean Square Residual (RMR,
unacceptable values >0,08), and f) Root Mean Square Error of
Approximation (RMSEA, unacceptable values >0,08).
Moreover, SEM analysis, via IBM SPSS Amos, also gives two
important values: a) path coefficient [-1 (strong negative
correlation) to 1 (strong positive correlation], and b) a value at the
top right corner of each rectangular -in our case- box, which
indicates the percentage of the variance of the certain factor (the
one in the box) that is explained by other factors/elements which
affect the factor in the box.

Variance demographic data) on the study’s factors.

(ANOVA)

Structural It is used to define all the relationships between dependent and Arbuckle, 2007, p. 95;
Equation independent variables. The goodness-of-fit indices that is used are | Chatzoglou et al., 2018;

Yakubu and Dasuki,
2018; Madan, 2020

Table 5.17: Statistical tools

The first and second order factor analysis gave the following results (for a detailed

view of the items, the reader could consult the questionnaire in the Appendix section)

(Table 5.18):
Items Factor Std.

Factors [excluded] KMO | TVE Loadings Cronbach a | Mean Dev.
Ba (Energy Consumption-W) 1-8 ,916 | 65.082 | ,659 -,901 ,923 3,39 1,013
Bb (Water Consumption-W) 9-15 ,904 | 78.158 | ,755-,921 ,953 3,29 1,066
Bc (Energy Efficiency-W) 16-17 ,500 | 77.523 | ,880-,880 ,708 2,95 1,221
Bd (Waste Production-W) 18-24 920 | 78.793 | ,712- 929 ,952 3,32 1,120
C (RW Arrangements) 2-4[1] ,647 | 57.529 | ,736-,771 ,621 2,05 ,996
D (GG Vehicle Emissions) [21;1:3’6] 500 | 79.242 | ,890 - 890 738 249 | 1,485
Ea (Employees’ Elec. 1-4 772 | 60.569 | 743 - ,808 779 401 | 797
Consumption-W)
Eb (Employees’ Elec. 5.8 783 | 61.363 | ,725- 815 753 450 | 514
Consumption-H)
F (Employees’ Water 23[1] | ,500 | 64.908 | ,806 - 806 639 398 | 810
Consumption-W)
Ga (Employees® Waste 1-5 645 | 52.190 | 566 -,737 653 275 | 704
Production-W)
Gb (Employees” Waste 6-8 646 | 69.986 | ,760 - 898 780 333 | 1272
Separation-W)
Ge (Employees” Waste 9-11 659 | 70.411 | 770 - 893 788 389 | 1,156
Separation-H)

Table 5.18: First Order Factor Analysis

The results are quite satisfactory since the scores for all indexes and for all subfactors

and factors are within the acceptable ranges. More specifically:

a) From the 56 questions originally used, only 6 were excluded from the construction

of the subfactors / factors.
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b) The factors are adequate and valid since:

e Inall cases KMO is > 0,600. Bc, D, and F have KMO = 0,500 because they
are formed by only two variables.

e All the TVE values are greater than 60, with the exception of C and Ga (>50).

e Factor loadings are either very good (>0,7, in 10 cases) or good (>0,6, in 1

case). Only in one case (Ga) it is -marginally- lower than 0,6.
c) The factors are reliable:

e Cronbach a values for eight subfactors/factors are very good (>0,7), while
three are good (>0,6)

A similar factor analysis was also performed (Table 5.19) in order to construct the
factors related to B, E and G. The results are also satisfactory, suggesting that these

factors are also valid and reliable.

Factors Items kMo | Tve | Factor | Cronbach |\, | Std.
Loadings a Dev.

B (Firm’s Environmental Ba-Bd, B25 ,849 71.931 | ,643-,920 ,890 3,25 ,969

Profile)

E (Employees’ Elect. Ea, Eb ,500 77.934 | ,883-,883 ,675 4,25 ,582

Consumption-W&H)

G (Employees’ Waste Gb, Gc ,500 78.017 | 883-,883 , 716 3,61 1,073

Separation-W&H)

Table 5.19: Second Order Factor Analysis

An overview of the relults of the descriptive analysis concerning the above
constructed subfactors and factors are presented in Table 5.20.

Factor Mean Median | Mode S.td P
Deviation

Ba (Energy Consumption-W) 3,3885 3,38 3 1,013
Bb (Water Consumption-W) 3,2879 3,14 3 1,066
Bc (Energy Efficiency-W) 2,951 3,00 3 1,221
Bd (Waste Production-W) 3,3152 3,29 5 1,120
C (RW Arrangements) 2,0533 2,00 1 0,996
D (GG Vehicle Emissions) 2,4948 2,5 1 1,485
Ea (Employees’ Elec. Consumption-W) 4,0052 4.00 4 0,797
Eb (Employees’ Elec. Consumption-H) 45039 4,50 5 0,514
F (Employees’ Water Consumption-\W) 3,9768 4.00 4 0,810
Ga (Employees’ Waste Production-\W) 2,7495 2,60 3 0,704
Gb (Employees’ Waste Separation-\W) 3,3299 3,33 5 1,272
Gc (Employees’ Waste Separation-H) 3,8935 417 5 1,156
B (Firm’s Environmental Profile) 3,2545 3,26 5 0,969
E (Employees’ Elect. Consumption-W&H) 4,2545 4,38 5 0,582
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G (Employees’ Waste Separation-W&H) ‘ 3,6117 | 3,67 | 5 | 1,073

*Smallest value (multiple modes exist)

Table 5.20: Factor analysis (factors and subfactors)

5.10 Correlation analysis

As already described in Table 5.17, for the correlation analysis, which only examines
the correlation between pairs of variables, we will use Spearman’s r, and Sig. (2-
tailed) value. As it becomes obvious from the following table (Table 5.21), with the
exception of Employees’ waste production-W, Employees’ water consumption-W,
and GG Vehicle Emissions, there are correlations -either weak or strong- between all

the other variables.

Exceptionally strong are the positive correlation between Water Consumption-W and
Energy Consumption-W (rs=0,838), and the correlation between Firm’s
Environmental Profile and: a) Energy Consumption-W (rs=0,886), b) Water
Consumption-W (rs=0,879), and c¢) Waste Production-W (rs=0,876).

The correlations between Waste Production-W and a) Energy Consumption-W
(rs=0,727), and b) Water Consumption-W (rs=0,744) are relatively strong. The same
occurs with the correlation between the Firm’s Environmental Profile and Energy
Efficiency-W (rs= 0,682), and with the correlation between employees’ electricity
consumption at home and their electricity consumption at the workplace (rs=0,619).
Employees’ Waste Separation-H is also correlated with Employees’ Waste
Separation-W (rs=0,535). There is also a worth-mentioning correlation, e.g., the one

between the Energy Efficiency-W and Energy Consumption-W (rs=0,527).
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Gy | watr | By | anste P | | M | W | Wiame | Envion- | RwAman | GG vehicke | Bt | Water
. . Consum- Consum- Production- | Separation- | Separation- mental gements Emissions Consum- Consum-
ption-W- | - ption-W w w ptionW | ption-H w w H Profile ption-W&H |  ption-w
Energy Consumption- | Spearman’s r 1,000
W Sig. (2-tailed)
Water Consumption- | Spearman’s r ,838™ 1,000
W Sig. (2-tailed) ,000 .
. Spearman’s r 527" AT 1,000

Energy Efficiency W g~ 2 tailed) 000] 000 .

. Spearman’s r 727 744 485" 1,000
Waste Production-W I, = ailed) 000 000 000 .
Employees’ Elec. Spearman’s r ,330** ,321** ,:|.72x ,256** 1,000
Consumption-W Sig. (2-tailed) ,000 ,000 ,017 ,000
Employees’ Elec. Spearman’s r 192" ,209™ ,619™ 1,000
Consumption-H Sig. (2-tailed) ,007 ,003 ,000 .
Employees” Waste Spearman’s r 1,000
Production-W Sig. (2-tailed) .
Employees’ Waste Spearman’s r ,436** ,433** ,371" ,556** ,280** ,213" 1,000
Separation-W Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,003 .
Employees’ Waste Spearman’s T ,282“ ,247“ ,181* ,269“ ,257** ,367** ,535** 1,000
Separation-H Sig. (2-tailed) ,000 ,001 ,012 ,000 ,000 ,000 ,000 .
Firm’s Environ- Spearman's r ,886™ 8797 ,682™ ,876™ ,348™ ,190™ 557" ,305™ 1,000
mental Profile Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,008 ,000 ,000 .

Spearman’s r -,161" -, 156" -,170" -,169" 1,000

RW Amangements o~ 2-tailed) 025 030] o018 018 .
GG Vehicle Spearman’s r 1,000
Emissions Sig. (2-tailed) )
Employees’ Elect. Spearman’s r 3117 ,305™ 173" ,240™ ,948™ 822" ,298™ 322" ,323™ 1,000
Consumption-W&H | Sig. (2-tailed) ,000 ,000 ,016 ,001 ,000 ,000 ,000 ,000 ,000
Employees’ Water Spearman’s r 172" 170"
Consumption-W Sig. (2-tailed) ,017 ,018
E]np]oyees’ Waste Spcarman’s T ,428** ,397M ,341" ,4-90M ,3].8M ,327“ ,899M ,837“ ,5].].M ,361’0t
Separation-W&H Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000
*Correlation is significant at the 0,05 level, **Correlation is significant at the 0.01 level

Table 5.21: Correlation analysis
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5.11 ANOVA analysis
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ANOVA analysis was used to examine whether the mean score of the subfactors and

factors significantly differ based on the demographic characteristics of the participants.
The following tables (Tables 5.22, 5.23) display the results of the ANOVA analysis.

Ba Bb Bc Bd Ea Eb Ga Gb | Gc
Gender
Age
Family status S (3,17)
M (3,56)
CP (2,82)
D (3,70)
W (5,00)
Higher completed S(3,79) S(3,71) S(2,32)
educational level PS (3,79) PS (3,95) PS (2,80)
B (3,45) B (3,43) B (2,77)
M (3,06) M (3,08) M (2,70)
D (3,48) D (3,80) D (3,40)
Distance (km)
Average time spent
(min.)
Means of
transportation
Household members 0 (2,50) 0(2,48)
1(3,05) 1(2,86)
2 (3,30) 2 (3,33)
3(3,79) 3(3,70)
4 (3,50) 4 (3,36)
5 (3,46) 5(3,69)
6 (3,56) 6 (2,86)
Minors in the 0(3,26)
household 1(3,64)
2 (3,36)
4 (4,67)
Occupational status F (4,01)
P (4,04)
C (3,83)
0 (3,50)
Occupational position
Type of company / Pr (3,86) Pr (3,62) Pr (3,41) Pr (3,59)
organization NG (3,54) NG (357) | NG(358) | NG (348)
Pu (2,99) Pu (2,95) Pu (2,44) Pu (3,09)
0 (3,27) 0 (3,35) 0 (3,14) 0 (3,00)
Size of company / <10 (3,64) <10 (3,30)
organization -50 (3,07) -50 (3,00)
-250 (3,53) -250 (3,43)
-500 (3,44) -500 (3,59)
>500 (3,62) >500 (3,63)
Industry sector Ed (3,58) Ed (3,30) Ed (4,29)
Ho (3,63) Ho (3,00) Ho (4,63)
Fi (3,59) Fi (3,26) Fi (3,92)
IT (3,68) IT (3,54) IT (3,81)
He (3,16) He (3,96) He (3,53)
Me (4,63) Me (5,00) | Me (5,00)
Tr (4,38) Tr (3,29) Tr (4,38)
In (3,97) In (4,39) In (4,31)
Co (4,13) Co (3,86) Co (4,00)
Ot (3,04) Ot (3,03) Ot (3,89)
Table 5.22: ANOVA analysis (a)
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B C D E F G

Gender

Age 19-30 (3,22)
31-35 (2,67)
36-40 (2,50)
41-45 (1,99)
46-50 (2,24)
51-55 (2,96)

Family status S (2,96)
M (2,13)
CP (2,57)
D (2,43)
W (2,50)

Higher completed S (4,12)
educational level PS (4,63)
B (4,06)
M (3,91)
D (3,58)

Distance (km) 0-5 (2,35)
-10 (2,76)
-15 (3,08)
-20 (1,60)
-30 (2,00)
-40 (1,90)
>40 (2,29)

Average time spent 1-5 (2,35)
(min.) 6-10 (1,84)
11-15 (1,83)
16-20 (2,22)
21-30 (2,59)
31-60 (2,98)
>60 (3,72)

Means of transportation PC (1,26)
PM (2,81)
B (2,83)
PT (4,60)
C (3,67)
F (3,04)
0 (2,50)

Household members 0 (2,40)
1(2,90)
2 (3,19)
3(3,61)
4 (3,36)
5 (3,54)
6 (3,15)

Minors in the household

Occupational status

Occupational position M (1,60)
A(271)
W (2,91)
0(1,92)

Type of company / Pr (3,60) Pr (2,58)
organization NG (3,60) NG (3,46)

Pu (2,91) Pu (2,24)
0 (3,21) 0 (2,95)

Size of company / <10 (2,05)
organization -50 (2,21)
-250 (2,93)
-500 (3,23)
>500 (2,55)

Industry sector Ed (4,45)
Ho (4,78)
Fi (4,06)
IT (4,11)
He (3,96)
Me (5,00)
Tr (4,44)
In (4,34)
Co (4,33)

Table 5.23: ANOVA analysis (b)
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The results reveal that out of the fourteen demographic characteristics, eight (gender, age,
family status, distance between home and workplace, mean of transportation, minors in the
household, occupation status and occupational position) do not seem to affect the mean

score of the nine subfactors examined. On the other hand:

e Type of company/organization affects 6 factors [i.e., Ba (Energy Consumption-W),
Bb (Water Consumption-W), Bc (Energy Efficiency-W), Bd (Waste Production-
W), B (Firm’s Environmental Profile), D (GG Vehicle Emissions)]

e Industry sector affects 4 factors [i.e., Ba (Energy Consumption-W), Bd (Waste
Production-W), Ea (Employees’ Elec. Consumption-W), E (Employees’ Elect.
Consumption-W&H)]

e Higher completed educational level affects 4 factors [i.e., Bb (Water Consumption-
W), Bd (Waste Production-W), Ga (Employees’ Waste Production-W), F
(Employees’ Water Consumption-W)]

e “Household members” affects 3 factors [i.e., Ba (Energy Consumption-W), Bd
(Waste Production-W), B (Firm’s Environmental Profile)], and

e Size of company affects 3 factors [i.e., Ba (Energy Consumption-W), Bd (Waste
Production-W), D (GG Vehicle Emissions)]

A different interpretation of these findings is that from the nine subfactors and six factors
examined, Ba (energy Consumtion - W) and Bd (Waste Production - W) are affected by
five of the fourteen demographic characteristics, while D (GG Vehicle Emissions) is
affected by eight of these characteristics. All other subfactors and factors are affected by

only one or even none of the demographic characteristics.

5.12 Structural analysis

This section includes the SEM analysis, based on the indicators already described in Table
5.17. The first steps of the analysis revealed that “Greenhouse gas vehicle emissions”,
“Employees’ water consumption” and “Employees’ waste production” do not affect and
are not being affected by other factors. Therefore, these factors were not included in the
next steps of the analysis.
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The following diagram (Figure 5.2) displays a comprehensive graphical representation of
the research model, which incorporates the subfactors and the demographic characteristics

that ANOVA analysis revealed that affect the mean scores of the subfactors.

00 ,09

Employees Elec.

Industry sector Consumption-W

,00 -13 Employees Elec.

Consumption-H
Higher completed
educational level

,03
é 38 Energy Effciency- W [-'6 RW Arrangements
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/ organization

The values of the fit measures, already described in Table 5.17, are the following (Table
5.24):

Waste Production-W 29

Figure 5.2: Comprehensive SEM model

CMin/DF | GFlI CFl NFI RMR | RMSEA
Accepted Scores < 5,000 > 900 | >,900 | >,900 | <,070 <,070
Scores 1,063 ,954 ,995 ,930 ,066 ,018

Table 5.24: Fit indices (a)

Therefore, for this comprehensive version (cmv) of the SEM diagram, we have:

cmv.a) All the model-fit indexes have accepted values, confirming the validity of the
model

cmv.b) The four subfactors of the factor “Firm’s environmental profile” [i.e, Energy
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consumption (at work), energy efficiency (at work), water consumption (at work), and
waste production (at work)] are being affected by demographic characteristics

cmv.c) The previously mentioned subfactors are interconnected, creating -as expected by

the factor analysis- a “superfactor”

cmv.d) The factor “Employees’ waste separation (at work)” and “Employees’ waste

separation (at home)” also form a “superfactor”

cmv.e) Higher completed educational level poses a direct effect on employees’ domestic

electricity consumption

cmv.f) The number of the household members poses a direct effect on employees’ waste

separation at home

cmv.g) The factor “Remote working arrangements” is being directly affected only by the

factor “Energy efficiency at work”
cmv.h) Remote working arrangements do not affect any factor

cmv.i) Given the small values at the top right corners of the rectangular boxes-factors, the
explanatory power of the whole model is limited, meaning that there are more factors

affecting the dependent factors, which are not included in this study.

cmv.j) However, the factor “Energy efficiency (at work)” and “Waste production (at
work)” account for 33% of the variance of the “Employees’ waste separation (at work)”.
Moreover, the path coefficient between “Waste production (at work)” and “Employees’
waste separation (at work)” (0,50) is also very satisfying. Therefore, a significant

correlation was identified.

cmv.k) “Employees’ electricity consumption (at work)” and “Employees’ electricity

consumption (at home)” are interconnected

Moreover, a concise SEM model could also be created based, amongst others, on the

“superfactors” mentioned at cmv.b and cmv.c. This model is presented below (Figure 5.3):
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The values of the fit measures, described in Table 5.17, are the following (Table 5.25):

,00

Employees' Waste
Separation-W&H

Figure 5.3: Concise SEM model

CMin/DF | GFlI CFI NFI RMR | RMSEA
Accepted Scores <5000 | >,900 | >,900 | >,900 | <,070 <,070
Scores ,865 ,980 1,000 ,893 ,086 ,000

Table 5.25: Fit indices (b)

Therefore, for this concise version (cnv) of the SEM diagram, we have:

cnv.a) Except for the NFI and RMR which had marginally undesired values, all the other

model-fit indexes have accepted values, confirming a good model fit

cnv.b) All the four demographic parameters included in the model do affect “Firm’s

environmental profile”

cnv.c) The size of company/organization directly affects (negative correlation)

“Employees’ electricity consumption (W&H)”

cnv.d) The firm’s environmental profile affects employees’ electricity consumption

(W&H), remote-working arrangements, and employees’ waste separation (W&H)

cnv.e) There is a notable correlation between “Firm’s environmental profile” and
“Employees’ waste separation (W&H)” (path coefficient = 0.52), and "Employees’
Electricity Consumption - W&H" (path coefficient=0,33).
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cnv.f) The factors “Employees’ electricity consumption (W&H)” and “Employees’ waste

separation (W&H)” are interconnected

cnv.g) As in the comprehensive model, the explanatory power of the whole model is
limited, especially for “Remote-working arrangements” (“Firm’s environmental profile

accounts only for 2% of the variance of “Remote-working arrangements”)

As regards the hypotheses, the results of the two models give the following results:

cmv model cnv model
Hypothesis Path Coeff. Result Path Result
Coeff.
Energy
consumption - -
: . wW
The environmental profile
. . Energy
of a given firm has an efficiencv-W |~ 0,16
1 | impact on the y Accepted | -0,14 | Accepted
. Water
establishment of remote consumotion- )
working arrangements W P
Waste i
production-W

Remote working
arrangements reduce
greenhouse gas vehicle
2 | emissions per desk-duty - Rejected - Rejected
employee-commuter
(reduction of circulating
cars)

Remote working
3 arrangements reduce_ ) Rejected i Rejected
electricity consumption per

desk-duty employee

Remote working
4 arrangements reduce water ) Rejected i Rejected
consumption per desk-duty

employee

Remote working
arrangements reduce waste ] _ ] _
> production per desk-duty Rejected Rejected

employee

Table 5.26: Hypotheses testing results
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As it becomes obvious from the previous table (Table 5.26), only one hypothesis is
accepted. However, given the complexity of the issue and including the relatively small
and also negative path coefficient, we cannot be very confident about this correlation and

its characteristics. However, some worth-mentioning correlations were identified:

a) “Firm’s environmental profile” and “Employees’ waste separation (W&H)”, with a path

coefficient of 0,52 (cnv model)

b) “Type of company/organization” and “Energy consumption (W)”, with a path

coefficient of -0,38 (cmv model)

¢) “Firm’s environmental profile” and “Employees’ electricity consumption (W&H)”,

with a path coefficient of 0,33 (cnv model)

d) “Type of company/organization” and “Firm’s environmental profile”, with a path

coefficient of -0,31 (cnv model)

e) “Type of company/organization” and “Energy efficiency (W)”, with a path coefficient
of -0,3 (cmv model)

These correlations should be considered important findings of the study. They confirm that
the type of a company/organization is a determining factor for their overall environmental
footprint. Moreover, they confirm that the environmental profile of a given
company/organization is correlated with its employees’ environmental behavior. Waste
separation seems an easy method to acquire a better environmental profile, but there is
room and a clear need for more interventions as regards the achievement of better

environmental health outcomes.
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6. Discussion and Interpretation of the results

6.1 Discussion

It is already known that environmental performance is a significant component of a firm’s
reputation (Miles and Covin, 2000). There is also evidence that the improvement of
environmental performance may generate positive financial outcomes (Ambec and Lanoie,
2008). However, given the complexity of the issue, this positive relationship cannot be
considered as an indisputable outcome (see Junquera and Barba-Sanchez, 2018). Indeed,
Junquera and Barba-Sanchez (2018), via performing structural analysis, demonstrated that,
in the case of wineries, the environmental proactivity has the potential to create cost-based
and differentiation-based competitive advantages. However, the authors could not
demonstrate a direct impact of the so-called “environmental proactivity” on financial
performance (Junquera and Barba-Sanchez, 2018). This may be in accord with the

conclusion of Orsato (2009, p.3) who has found that being green “pays”, but not always.

Bloom et al. (2015) demonstrated that, in the case of call-center employees, remote
working did increase their performance. Another interesting article, prepared by Hardy et
al. (2021), tried to shed light on the “paradox™, as they characterized it, of the increased
productivity during COVID-19 quarantine and remote-working arrangements. They
attributed this outcome to the increase in the productivity of extroverted people, as a result

of social distancing measures (Hardy et al., 2021).

Undoubtedly, the whole topic is extremely complex. This complexity may explain the fact
that the current master thesis did not confirm the reduction in greenhouse vehicle
emissions due to remote working arrangements (Hypothesis 2), the reduction in electricity
and water consumption per desk-duty employee (Hypotheses 3 and 4), and the reduction
in waste production per desk-duty employee (Hypothesis 5). This could be attributed to
various factors including the industry sector of the employees, and to certain
demographical characteristics that displayed a non-expected large variety, such as
household and workplace location. If the study was focused only on certain big cities of
Greece that face outdoor air pollution problems (e.g, Athens and Thessaloniki), our results
regarding pollution could have been in accord with the expected from the literature (see,
for instance, Pata, 2020).
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However, recent research studies have confirmed the contribution of remote-working
arrangements to the improvement of urban air quality (Ju et al., 2021; Gupta et al., 2022;
Roshan et al., 2022). It is worth mentioning that Roshan et al. (2022) recently
demonstrated that mobility restrictions have been associated with significant reductions in
the “heat island effect”. Therefore, the author of this thesis strongly believes that the
proposed “remote-working carbon-saving footprint” should be widely accepted as an
environmental indicator of the reduction in greenhouse gas vehicle emissions (Maipas et
al., 2021b), which have been demonstrated by other researchers who have included
quantitative data, but not in this thesis. The fact that our study does not include
quantitative data as regards electricity and water consumption and/or waste production is

one of its main limitations.

This study also revealed some important interconnections, such as the interconnection
between “Employees’ waste separation (at home)” and “Employees’ waste separation (at
work)”. This is very interesting, since a previous study noticed that recycling at home and
recycling at work are unrelated (Heidrich and Harvey, 2018). As regards the energy-
related correlations, one could say that they were expected, given the importance of energy
management in modern firms (see, for instance, Schulze et al., 2016). As regards the
impact of the educational level on the domestic electricity consumption, a negative path
coefficient was found. This also cannot surprise us because a higher educational level may
mean higher income and a more energy-intensive lifestyle (see, for instance, Romero-
Jordéan and del Rio, 2022).

The correlation between a firm’s environmental profile and environmental health
parameters, such as energy/water consumption at the workplace, and waste production at
the workplace reveal the impact of a given firm’s environmental policy on crucial
sustainability indicators. Moreover, the strong correlation between water consumption and
energy consumption is in accordance with the relevant finding of Abulibdeh (2021) (see
page 24).

This dissertation found amongst others that waste production at the workplace is
correlated with energy/water consumption. It also showed that employees’ electricity
consumption at home and their electricity consumption at the workplace, as well as

employees’ waste separation at home and waste separation at the workplace, are

correlated. The acquisition of such everyday habits obviously serves as a mitigating factor
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against environmental degradation, and should be present in both homes and workplaces.
These correlations reveal once again the overall positive impact of having sustainable
behaviors, neither as an obligation (for instance, in a workplace) nor only as a domestic
“rule”, but as a way of both living and working. As Wang et al. (2019) demonstrated the
“personal norm” is a determinant as regards the energy conservation intention in one’s

workplace.

The correlation between energy efficiency at the workplace and energy consumption at the
workplace is also not surprising. These two parameters do maintain a multidimensional
and interesting relationship that, despite probable rebound effects, e.g., the probable
increase in fuels’ demand/use as a result of their increased efficiency (Greening et al.,
2000), has the potential to offer sustainable outcomes (Costa-Campi et al., 2015; Liu et al.,
2016; Nepal et al., 2021). However, energy efficiency alone is not enough (see Gu et al.,
2013).

Furthermore, vehicle emissions are affected by the size and type of the companies. This is
not surprising since many large companies’ location is far away from employees’
residential areas. Obviously, if the desk-duty employees of such firms offer their services
remotely on a more stable basis, the emissions will be reduced, and they will have an

opportunity to save enough money since fuel prices are currently (2022) rising.

Since the Hypothesis 1 (i.e., The environmental profile of a given firm has an impact on
the establishment of remote working arrangements) was accepted, this might be an
indicator of a probable incorporation of remote-working arrangements into the firm’s
green strategies. This, under certain circumstances, may generate significantly positive

environmental health outcomes in the long run.

Urban air pollution is one of the most important known health risk factors. Given the
notable environmental degradation of the urban settlements and the relationship between
environmental degradation and the ongoing pandemic (Maipas et al., 2021a), and taking
into account the fact that urban areas may favor person-to-person viruses transmission (see
Wang et al., 2022), all the relevant mitigative strategies against the environmental
deterioration should be simultaneously considered important steps against the outbreak
and the development of future pandemics. Office buildings, which do occupy very large

areas in the urban settlements, and require/consume large amounts of energy (Mantesi et
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al., 2022), could be crucial elements of such mitigative strategies. In particular, given the
successful outcome of the pandemic’s remote-working “experiment” (Mantesi et al.,
2022), remote-working is going to become an intrinsic part of future working
arrangements. The author of this dissertation strongly believes that remote-working
arrangements are able to evolve into determinants of success in the business sector’s

mitigative policies against climate change and poor air quality.

6.2 Managerial implications

As far as the managerial implications are concerned, this study made an attempt to identify
possible relationships between the environmental profile of a given firm and the
establishment of remote-working arrangements which may be considered as managerial
decisions. The acceptance of Hypothesis 1 confirms that there is a relationship which,

however, needs further research.

Since higher educational level affects crucial environmental health factors (e.g., energy
consumption at work, water consumption at work, and waste production at work),
managers may either consider hiring already highly educated candidates for a job vacancy
or motivate their subordinates to improve their educational level. Moreover, relevant
educational activities within a given firm e.g., in-person seminars or e-learning initiatives
regarding electricity and/or water consumption and waste separation habits also might
help. However, such lifelong learning non-formal educational initiatives need evaluation

and/or confirmation by relevant studies.

According to the available literature, there is evidence that remote-working arrangements
display the potential to produce positive environmental health outcomes. Our study did not
confirm a clear relationship between remote-working arrangements and firm’s
environmental profile, possibly due to the complexity of the real-life business
environments and to the many factors involved. However, modern managers should try to
achieve improvements in the employees’ habits as regards the protection of the
environment, and the saving of energy, which not only may have the potential to serve as a
booster towards the improvement of the firm’s environmental profile, but also to
contribute to the real-life global problems, as dictated by corporate sustainability. It is
common sense that the improvement of the environmental awareness within a firm and

among the employees may favor the environmental profile of a given firm.
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It should also be mentioned here that Junquera et al. (2018) found that environmental
proactivity has a significantly positive impact on managers’ perception of performance,
but this is only a perception and is not able to guarantee substantive financial outcomes.
However, given the increase in productivity related to remote-working arrangements
(Bloom et al., 2015; Hardy et al., 2021) and their well-known associations with
environmental health parameters, there may be a possibility to create a context conducive
for a win-win-win situation between environment, desk-duty employees, and firms. The
urgent need for proper energy management, which is one of the most important facets of
this reality, may reveal the necessity of the establishment of energy manager positions
(Schulze et al., 2016).

Modern managers, who are forced to make decisions under a fragile environmental reality
as a result of, for instance, urban air pollution and climate change, cannot be indifferent to
this possibility. They should be aware of modern environmental sustainability issues, and
constantly increase the environmental performance of their firm. The lack of such
awareness is an obstacle, such as in the case of many firms of the Industry 4.0 -i.e., the
industry that depends on a modern “ecosystem” of smart technological interconnections
between its components- which are not fully aware of the real potential of applying

environmental sustainability strategies (Brozzi et al., 2020).

Moreover, the constant improvement in energy efficiency via adopting ‘“green”
innovations should be an intrinsic part of a modern company’s/organization’s strategy. As
Costa-Campi et al. (2015) describe, energy efficiency and environmental efficiency should
be considered complementary goals. However, despite the well-known positive impact of
the relevant energy-efficient equipment in the reduction of anthropogenic greenhouse gas
emissions (Nepal et al., 2021), the effort towards sustainability in a given firm must not be
limited to the acquisition of energy-efficient new devices. On the contrary, the necessity of
such devices should be reduced via the architectural designing of efficient buildings that
require fewer manmade energy inputs (Gu et al., 2013).

Given the results of this dissertation’s research, managers should contribute to the
expansion of both  “know-why” and  “know-what” related to their
company’s/organization’s energy/water consumption. They should also address all the
relevant energy/water efficiency issues, including the sustainable designing of offices and

the use of natural light where possible, and help their employees reduce their

Postgraduate Dissertation 65



OPEN

HELLENIC Sotirios Maipas, The environmental health dimension of hybrid-
B UNIVERSITY and remote-working models: An exploratory study ”

environmental footprint. Since the current study demonstrated that employees behave
more sustainably while being at home, managers should help/motivate them to behave the

same while being at work.

The cultivation of such habits could foster a sustainable culture within a
company/organization. This modern culture should also be in accord with the new strategy
of the so-called “ESG” (Environment, Society, Governance). It is worth mentioning that
these strategies, such as the one adopted and clearly described by the Industrial and
Commercial Bank of China (2021), do include many environmental health parameters -
addressed in this dissertation- such as the proper management of employees’ food waste,
paper saving (e.g. paperless meetings), and energy-saving options. Hopefully, modern
managers may be able to incorporate remote working into the ESG context, in order to

produce positive environmental health outcomes.

6.3 Limitations of the study

The current study was performed for the purposes of a postgraduate thesis, meaning that
there was a strict time limit as regards the completion of the study that did not allow us to:

a) search more deeply for further insights and data

b) acquire quantitative data as regards electricity and water consumption via

communicating with electricity and water providers

c) concentrate only on an educational level since it would be difficult to acquire the

necessary number of answers in a timely context

d) concentrate only on an occupational position (for the same reason as before)
e) concentrate only on a type of company (for the same reason as before)

f) concentrate only on a size of company (for the same reason as before)

g) concentrate only on an industry sector (for the same reason as before)

h) increase the number of participants (despite the fact that the 194 respondents formed a

quite large sample)

Moreover, a large part of the correspondents works in the educational sector (28,4%) and
in the health sector (8,2%) which traditionally offer mainly in-person services, and it was -
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in the most cases- forced to provide remote services due to the pandemic in a “semi-
organized” manner, under difficult circumstances, and maybe without their willingness.
This fact may have increased the subjectivity of their responses, leading to

underestimations or overestimations of the remote-working environmental health impacts.

Moreover, the current study did not take psychological dimensions into account (e.g.
extroversion vs introversion), and other factors such as the age of the company, and its
research and development activities regarding the various dimensions of environmental
health (see, for instance, Endrikat et al., 2014; Junquera et al., 2018; Hardy et al., 2021).

Another important limitation of the study is the fact that it does not include indoor air
quality -either qualitative or quantitative- data. Indoor air quality is an important
environmental health parameter, affected by our presence and activities inside a certain
building (Settimo et al., 2020; Sarnosky et al., 2021; Zhang et al., 2022), which in turn are
related amongst others to working arrangements. For instance, Zhang et al. (2022)
demonstrated that, during the lockdown period in China, the final outcome of the
“combination” between increased household air pollution and decreased outdoor air
pollution, was an increase in premature deaths. It is also worth mentioning here that
energy efficiency is usually negatively associated with indoor air pollution, since the
reduction in energy use for heating and/or cooling may be the result of interior spaces that

“trap” pollutants from indoor sources (Persily and Emmerich, 2011).

6.4 Need for further research

This study’s limitations generate knowledge gaps that should be covered by future
research. Since the explanatory power of the model is not strong enough, there are more
factors affecting the dependent factors of the study. Further research should be undertaken

in order to identify these factors, and incorporate them into new SEM analyses.

The studies that will follow may not only focus on a certain sector but, also, on a certain
geographical region, enabling the researchers to acquire, analyze, and display data from
electricity and water providers, in order to perform safer and more accurate comparisons
between working-as-usual and remote-working. Moreover, since urban pollution is a
crucial environmental health problem, further research could also focus on individual

urban areas, especially on those who face significant air pollution problems. The pros and
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the cons of remote-working as regards urban environmental pollution should emerge as
results of more case studies. Given the global acceptance of remote-working
arrangements, their environmental health dimensions should be identified and described
clearly, since environmental health is a crucial sustainability issue closely related to the

quality of life.

Finally, more studies are needed as regards remote-working arrangements and indoor air
quality. These studies also need quantitative data which could be easily acquired via

indoor air quality monitoring systems.
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7. Summary & Conclusions

7.1 Brief summary

Climate change and poor air quality, as already mentioned, are two significant
environmental health issues that require urgent action. The recent lockdown has revealed a
potential for improvements in the quality of the environment via, for instance, limiting the
number of circulating cars. Initially, in order to assess this potential, a systematic literature

review was conducted.

Then, the results of the systematic literature review were used for the construction of the
research model of the study, and of the set of the research hypotheses. Afterwards, a
structured questionnaire was prepared, which was based mainly on previous studies’
questionnaires. The questionnaire, which was divided into seven sections (i.e., one
introductory section, and six main sections related to environmental health parameters),
consisted of 73 questions. The final sample consisted of 194 respondents who had remote-
working experience. After the data collection, a statistical analysis took place by using
IBM SPPS and IBM SPSS Amos.

The preliminary data analysis was followed by first and second order factor analysis,
correlation analysis and analysis of variance. Afterwards, structural equation modelling
was performed in order to evaluate the research model and the hypotheses. Then, the
results were discussed, and were accompanied by the limitations of the study. Finally, the

managerial implications and the need for further research were highlighted.

7.2 Conclusions

Modern companies/organizations do show an interest in improving their environmental
footprint. However, their knowledge on how to reduce certain crucial environmental
health parameters such as energy consumption, water consumption and waste production

has to be expanded.

Moreover, the employees’ domestic behavior related to environmental health parameters
such as energy consumption and waste management is better than the same behavior
during their presence in their workplace. Furthermore, their educational level should be

considered as determinant of the environmental health outcomes related to their presence
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in their office. The fact that their relevant behavior is associated with the environmental
profile of their company/organization is another significant parameter that should be

examined carefully.

There is evidence that the environmental profile of a given firm has an impact on the
establishment of remote-working arrangements. Given the complexity of the issue and the
limitations of the study, the current study does not confirm a correlation between remote-
working arrangements and positive environmental health outcomes. However, this

dissertation should be considered as a part of an ongoing study.

The dissertation provides important insights that should be taken into consideration as
regards the identification of the exact environmental health outcomes of remote working.
The whole subject is an interdisciplinary field with notable environmental dimensions and

managerial implications that require further research.
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Appendix A: Questionnaire (in English)

HELLENIC
OPEN
UNIVERSITY

The environmental health dimension of hybrid- and remote-working models: An
exploratory study

Dear Sir/Madam,

The questionnaire you are invited to answer is a part of the research for the preparation of
my postgraduate dissertation at the Postgraduate Program ‘“Master in Business
Administration (MBA)” of the Hellenic Open University (Greece).

The aim of this research is to study the impact of remote working models on the
environment. This questionnaire is the research tool for collecting the data that will be
used to draw general conclusions in the context of the ongoing study.

* The questionnaire is anonymous.

» The information you provide is confidential.

* The results will only be presented in the form of statistics.

* The questionnaire must be completed only by employees having remote working
experience.

* Please, fill out ALL fields.

* The results of the research will be included in the full text of the postgraduate
dissertation, which will be accessible through the Hellenic Open University Repository
(apothesis.eap.gr).

* For any question about this questionnaire, please, send an e-mail to
sotgmaip@gmail.com.

Thank you very much for your time and your valuable contribution

Sincerely,
Dr. Sotirios Maipas
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Part A. General questions about the participant
(Please, write down the number of your choice in the right column)

A.1 Gender
(Options: 1. Male, 2. Female, 3. Other)

A.2 Age:

A.3 Family status
(Options: 1. Single, 2. Married, 3. Civil partner, 3. Divorced, 4. Widowed)

A.4 Higher completed educational level
(Options: 1. Secondary level, 2. Post-secondary level (e.g., Institute of Vocational
Training), 3. Bachelor’s degree, 4. Master’s degree, 5. Doctoral degree,

6. Other)
A.5 Residential location: Municipality: ..........ccccooviiiiinnne. F N 1= S
A.6 Workplace location: Municipality: ........c.cccooeveiiiinennn, AT€a: ..o

A.7 Distance (in km) between home and workplace:

A.8 Average time spent travelling from home to workplace:

A.9 Means of transportation to the workplace
(Options: 1. Private car, 2. Private motorcycle, 3. Bicycle, 4. Public transport,
5. Taxi, 6. Any combination of the options 1-5, 7. On foot, 8. Other)

A.10 How many people live in your household including yourself?

A.11 How many minors (<18 years) live in your household?

A.12 What is your occupational status?
(Options: 1. Full-time, 2. Part-time, 3. Casual, 4. Other)

A.13 What is your occupational position?
(Options: 1. Manager, 2. Administrative personnel, 3. Working personnel, 4. Other)

A.14 What is the type of your company/organization?
(Options: 1. Private company, 2. Non-governmental organization, 3. Public sector
company, 4. Other)

A.15 What is the size of your company/organization in terms of the number of employees?
(Options: 1. <10 employees, 2. 10-50, 3.51-250, 4.251-500, 5.>500)

A.16 What is the industry sector of your company/organization?
(Options: 1. Education, 2. Hospitality, 3. Financial sector, 4. Information
Technology and Communications, 5. Health, 6. Media and Entertainment,
7. Transportation, 8. Industrial/Manufacturing sector, 9. Construction
10. Other)
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Part B: Firm’s environmental profile

Please, indicate on a scale from 1 to 5 how much you agree or disagree
with the following statements:
(1: Strongly disagree, 2: Disagree, 3: Neither disagree nor agree, 4: 11234
Agree,

5: Strongly agree)

B.1 | My company/organization is interested in energy-related
questions

B.2 | My company/organization knows how to keep low energy
consumption

B.3 | My company/organization wants to increase its knowledge on
keeping low energy consumption

B.4 | My company/organization knows its own electricity consumption

B.5 | My company/organization wants to increase its knowledge on its
own electricity consumption

B.6 | My company/organization uses low energy lamps where possible

B.7 | My company/organization is interested in improving its electricity
consumption habits

B.8 | My company/organization tries to limit hot water consumption

B.9 | My company/organization is interested in water-related questions

B.10 | My company/organization knows how to keep low water
consumption

B.11 | My company/organization wants to increase its knowledge on
keeping low water consumption

B.12 | My company/organization knows its own water consumption

B.13 | My company/organization wants to increase its knowledge on its
own water consumption

B.14 | My company/organization is interested in improving its water
consumption habits

B.15 | My company/organization tries to limit water consumption

B.16 | My company/organization uses energy efficient heating systems

B.17 | My company’s/organization’s external doors’ and windows’
frames offer adequate insulation

B.18 | My company/organization is interested in waste-related questions

B.19 | My company/organization tries to limit waste production

B.20 | My company/organization knows how to produce less waste

B.21 | My company/organization wants to increase its knowledge on
producing less waste

B.22 | My company/organization knows its own waste production

B.23 | My company/organization wants to increase its knowledge on its
own waste production

B.24 | My company/organization separates waste collection by placing
materials in assigned recycling bins

B.25 | My company/organization is interested in helping me improve my
environmental footprint
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Part C: Remote working arrangements

Please, indicate on a scale from 1 to 5 how much you agree or disagree
with the following statements:
(1: Strongly disagree, 2: Disagree, 3: Neither disagree nor agree, 4: 11234
Agree,

5: Strongly agree)

C.1 | I have been working at home on some days as part of my
company’s/organization’s remote working arrangements

C.2 | My remote working day is a day on which | do not usually work

C.3 | My remote working day is a day on which | accomplish some of
my job tasks

C.4 | My remote working day is a normal working day at another
workplace

Part D: Greenhouse gas vehicle emissions

Please, answer the following questions on a scale from 1 to 5: 11203lals
(1: Never, 2: Rarely, 3: Sometimes, 4: Often, 5: Always)
D.1 | How often do you travel to your workplace by car (either private
car or taxi)?
D.2 | How often do you travel to your workplace by motorcycle?
D.3 | How often do you travel to your workplace by public transport?
D.4 | How often do you travel to your workplace by bicycle?
D.5 | How often do you travel to your workplace on foot?
D.6 | How often do you encounter congestion?
Part E: Electricity consumption per employee
Please, indicate on a scale from 1 to 5 how much you agree or disagree
with the following statements: 1120345

(1: Strongly disagree, 2: Disagree, 3: Neither disagree nor agree, 4:
Agree, 5: Strongly agree)

E.1 | | try to reduce my energy consumption while being at the office

E.2 | I switch off the lights in unoccupied rooms while being at the
office

E.3 | I try to avoid the standby use while being at the office

E.4 | | try to use only the natural light when possible while being at
the office

E.5 | | try to reduce my energy consumption while being at my home

E.6 | I switch off the lights in unoccupied rooms while being at my
home

E.7 | | try to avoid the standby use while being at my home

E.8 | I try to use only the natural light when possible while being at
my home

Part F: Water consumption per employee
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Please, indicate on a scale from 1 to 5 how much you agree or disagree
with the following statements:
(1: Strongly disagree, 2: Disagree, 3: Neither disagree nor agree, 4: 11234
Agree,

5: Strongly agree)

F.1 | My water usage pattern changes while being at the office

F.2 | While being at the office, | determine my water usage based on my
own preferences

F.3 | | am satisfied with my water usage while being at the office

Part G: Waste production per employee

Please, answer the following questions on a scale from 1 to 5:
(1: Never, 2: Rarely, 3: Sometimes, 4: Often, 5: Always)

G.1 | Atyour workplace in your company/organization, how often
do you produce paper waste?

G.2 | Atyour workplace in your company/organization, how often
do you produce plastic waste?

G.3 | Atyour workplace in your company/organization, how often
do you produce kitchen waste (such as food waste)?

G.4 | Atyour workplace in your company/organization, how often
do you produce electronic waste?

G.5 | Atyour workplace in your company/organization, how often
do you produce other types of waste?

G.6 | Atyour workplace in your company/organization, how often
do you separate food waste from other waste?

G.7 | Atyour workplace in your company/organization, how often
do you separate recyclable waste from other waste?

G.8 | Atyour workplace in your company/organization, how often
do you separate dangerous waste from other waste?

G.9 | Atyour home, how often do you separate food waste from
other waste?

G.10 | At your home, how often do you separate recyclable waste
from other waste?

G.11 | At your home, how often do you separate dangerous waste
from other waste?

Thank you very much for your time!
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Appendix B: Questionnaire in Greek (Epotnpatordoyio)
m EAAHNIKO
ANOIKTO
‘ NANEMIZETHMIO

H owaotaon g mepifarioviikig vyeiag Tov vBpLotkov Kol TOV ATORAKPVGUEVOD
ROVTELOV EPYUGLUKIG 0TacyOA6NG: Mia O1EPELVTIKI| HEAETT

Ayoamnté/M kopie/xopia,

To epoUOTOAOYI0 TOV KAAEIGTE VO OMOVINGETE AMOTEAEL PUEPOG TNG EPELVOS YOl TNV
TPOETOOGIO. NG HeTOmTUYlKNG Owtppng pov oto Ilpdypoappo Metamtuylokmv
Ymovdwv “Master in Business Administration (MBA)” tov EAAnvikod Avoiktov
[Mavemompuiov.

YKomog TG £peuvag etvor va PLELETNOEL TNV €Midpacn TV € AMOCTACEMS EPYACLOKMV
povtéAwv ot1o mepifaiiov. TO epoUoTOAdyl0 avTtd amoterel TO gpevvnTikKd HECO
GLALOYTG TV dedopévav Tov Ba a&lomomBovv yia T SeEaymyn YEVIKOV GUUTEPOUCULATMV
070 TA0{G10 TG VIO eEEMEN peAdTG.

* To epomuatordylo givol avavounoe.

* O1 mAnpoopieg Tov TapEyxeTe Eivor EPMOTEVTIKEC.

* Ta anoteléopata Oa TapovGLOHGTOOY HOVO LE TN LOPPN CTATICTIKAOV GTOLXEIMV.

* To gpotuatordylo mpénel va copuminpmBel povo amd epyaldpevoug pe eumelpio €&
OTOGTACEWMS EPYACIOG.

s [Topokor®, copurinpnote OAA Ta wedia.

* Ta omoteAéopata G £€pevvag Bo ocvumeptAnEBovv o©to TANPEG KEIHEVO TNG
LETATTUYIOKNG SaTpiPng, M omoio Ba givar mposfacun péow tov amobetnpiov TV
SmAouatiK®V £pyact®v tov EAAnvikod Avowktod IMavemotuiov (apothesis.eap.qr).

* [0 OTO10ONTTOTE EPMTION GYETIKA LLE OVTO TO EPOTNUOTOAOYIO, TAPUKAUAD, CTEIATE €-
mail oto sotgmaip@gmail.com.

206 VYaPLeT® Bgpnad Yo TOV YPOVO GO KOL TNV TOAVTIUT GUVEIGPOPA GUS

Mg extipnon,
Ap. Zomplog Mdurag
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Mépog A: T'evikéG EpOTNOELS OYETIKA ILE TOV GUUUETEOVTA
(Kataypdwyte Tov 0p1Bud g emhoyng cag ot 0e€1d 6TtHAn)

A.1 ®vro
(Emiloyés: 1. Avopag, 2. I'vvaika, 3. A1L0)

A.2 Hhwdo:

A.3 Owoyevelokn Katdotoon
(Emidoyés: 1. EledBepoc/n, 2. Ilavipsuévog/n, 3. Zoupwvo Zvufiowons, 3.
Awalevyuévog/n,

A4 Yymhotepo oAOKANPOUEVO iSO ekTaidELONG
(Emiloyés: 1. Acvtepofabuio exmaidcvon, 2. Meta-ocvtepofaluia exkmoiocvon (z.y. IEK),
3. AEI/TEI 4. Meromroyiaxés Zrovdég, 5. Aidaxropixo, 6. AlLo)

A.S5 TOmog ALUHOVIG: ATOG: evveeenieeeeiieeniieesieee e TIEPIOYN: woeeeeeeeeieeeeeeeeeeeeee e

A.6 Tomog Epyoaciog: ANHOG: .veeeveeeveeiieeieeieeeieeeeans TIEPLOYN: oo

A.7 Xuopetpikr] Andotaon petacd Kartowiag kot Témov Epyaciog:

A.8 Méoog Xpovog Kdivyng g Andotaonc petacd Kartowiag kot Témov Epyaciog:

A.9 Méoo MetdPaong otov Tomo Epyaciog
(Emitoyés: 1. Idwwtkd LX., 2. Iowwuxn Mnyovn, 3. Ilooniaro, 4. Anquoocio Méoo
Mad(ixng Metagpopdg, 5. Tali, 6. Oroioaonrote avvovaouog twv 1-5, 7. Me o
mooia, 8. AALo)

A.10 TI6c01 avBpmwmot Lovv otnv Kartoikio 60¢ cupumeptAa i fovorevov Tov 00tol Gog;

A.1l TIo6cor ovidxkor (<18 etdv) Lovv atnv Katokia cag;

A.12 Tlow givon n oyéon epyaciag cag pe TV EnyEipnon/opyoviocud oty onoio
epyaleots;
(Emidoyes: 1. TIAMpovg Artacyornons, 2. Mepixng Amooyoinong, 3. Ilepiotaoioxd,
4. 410)

A.13 TTowx eivar n B€om cag otV entyeipnon / opyoviopud oty onoio epydleoTs;
(Emidoyés: 1. AievQovnixo 2téleyog, 2. Aiokntinod Ilpoowmixo,
3. Epyatnixo [Ipoowmiko, 4. AlLo)

A.14 Tlowo 10 €1d0g ™G emyeipnomng / opyaviopov otny omoia epyaleoTe;
(Emidoyés: 1. Iowwtikn Eriyeipnon, 2. My Kofepvntixog Opyovioudg, 3. Anuoaoto,
4. A240)

A.15 TTowo etvon 0 péyebog g emyeipnong / opyavicpod 6tov omoio epyaleots;
(Emidoyég: 1. <10 Epyalopevor, 2. 10-50. 3.51-250, 4.251-500. 5.>500)

A.16 TTowog givor 0 kKAEO0G 6TOV 0TOi0 dpacTnplomolEiTaL 1) EMLYEIPNOT / OPYOAVIGUOS GTNV
omoia epyaleote;
(Emidoyés: 1. Exmaidevon, 2. ilolevia (m.y. tovpiotika katolouara, eotiaon),
3. Xpnuozooixovouixog, 4. Illnpopopixn ko1 Tniemikorvavieg,
5. Yyeia, 6. Méoa evnuépwong kar woyaywyiog, 1. Metapopé,
8. Brounyovixog / Bioteyvikog kAaodog, 9. Kataokevaotikog kAadog,
10. 4240g)
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Mépoc B: To wepifailoviikod TPOOIA TNC ETVYEIPNGNC / OPYOVIGILOD GTNV 0TTOL0
gpyaloum

[Mopakarodpe, Tpocsdiopiote pe pio kKAipoka omd 1 €wg S tdéco
CUUQMVEITE 1 OLOPMVEITE E TO TOPAKATW:

(1: Awpove amorvta, 2: Alpoved, 3: OVTE S10POVEO 0VTE GLUPOVO, 4:
SUUPOVA, 5 ZOUEOVO ATOAVTA)

B.1 | H emyeipnon / opyoviopudg otnv omoia epyalopat evolapépetal
yio {NTRLOTO TOL OPOPOVV GTNV EVEPYELXL

B.2 | H emyeipnon / opyoaviopnodg oty omoia epyalopot yvopilet mmg
va 01T PEL YOUNAT TNV KATOVAA®DGT EVEPYELOG

B.3 | H emyeipnon / opyoaviopnodg otnv omoia epyalopot entbopel va

OVENGEL TIG YVAOGELS TNG GYETIKA LLE TN SLOTPNOT| YOUNANG
KOTOVAA®GONG EVEPYELNG

B.4 | H emyeipnon / opyoviopodg oty omoia epydlopat yvopilet
O1KT NG KOTAVAAMOT EVEPYELNG

B.5 | H emyeipnon / opyaviopog oty omoia epyalopon emtBopel va
AVENGCEL TIG YVAGELS TNG GYETIKG e TN O1KT TG KOTAVAA®GT
EVEPYELNG

B.6 | H emyeipnon / opyaviopnog oty omoia epyalopon xpnoiLorotet
AQUTTTPES YOUNATG EVEPYELOKTG KATOVAAWDGNS OTTOV avTd £ivat
EQIKTO

B.7 | H emygipnon / opyoviopudg otnv omoia epyalopat evolapépetal
vo BEATIOGEL TIG GLVNOEEG TNE TOV APOPOVV GTNV KATAVAANDGT
EVEPYELOG

B.8 | H emyeipnon / opyaviopnog oty omoia epyalopor tpocmadei va
TEPLOPICEL TNV KATAVAA®OT (EGTOD VEPOL

B.9 | H emyeipnon / opyoviopodg otnv omoia epydlopat evolapépetal
yio {NTRUOTO TOL OPOPOVV GTO VEPD

B.10 | H emyeipnon / opyoaviopnodg oty omoia epyalopon yvopilet mmg
Vo O10TNPEL YOUNAT TNV KOTOVIA®DGT VEPOL

B.11 | H emyeipnon / opyoaviopnog oty omoia epyalopon emtbBopel va

aLENGEL TIG YVMOELG TNG GYETIKA [LE T OLATNPTOT YOUNANG
KOTOVAA®GNS VEPOD

B.12 | H emyeipnon / opyoviopuodg otnv omoia epyaopat yvopilel
O1K1 TNG KOTOVAA®GT) VEPOD

B.13 | H emyeipnon / opyoviopodg otny omoia epyalopon emtbopel va
ALENGCEL TIG YVADGELS TNG GYETIKA e TN O1KT TG KATAVAA®GT
VEPOL

B.14 | H emyeipnon / opyavicpdg oty omoia epyalopon evolapEpeTal
va BEATIOGEL TIC GLVIOEIEG TNG TOV APOPOVY GTNV KATOVAAWDGT
VEPOL

B.15 | H emyeipnon / opyaviopog oty omoia epyalopot tpocmadei va
TEPLOPICEL TNV KATOVOANDGT VEPOL

B.16 | H emyeipnon / opyoviopodg oty omoia epyalopot xpnoorotel
cvotnuata OEpHaveng Tov eival amodoTIKd WG TPOG TV
KOTOVAAW®GN EVEPYELOG
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B.17 | Ta kovpopata tov eEnTtepik®dv Bupdv Kot TV Topabipov ™G
emyeipnong / opyoaviopov oty onoia epydlopot TpoceEPOLV
KOTOAANAN LOVOGN

B.18 | H emyeipnon / opyavicudg oty omoia epyalopon evolapEpeTal
yuo. (NTARoTo TOV apopovV oTo AmdPANTO

B.19 | H emyeipnon / opyavicudg oty omoia epyalopat mpoomabel va
TEPLOPIGEL TNV TOPAY®YN AToPANT®OV

B.20 | H emyeipnon / opyavicpdg oty omoia epyalopon yvopilel maog
va Tapdyel AMydtepa omdfAnta

B.21 | H emyeipnon / opyavicudg oty omoia epyalopon emtbupei vo
AVENGCEL TIC YVOGELS TNG GYETIKA LE TNV TAPOYWYN AyOTEP®V
amoPfAT@V

B.22 | H emyeipnon / opyoviopudg otnv omoia epyaopoat yvopilel
O1K1 NG Topay®yn amoPAT®V

B.23 | H emyeipnon / opyoviopodg otnv omoia epyalopot embopet va
OLENGCEL TIG YVADGELS TNG GYETIKA e TN O1KT) TG TOPAYWOYT
amofA TV

B.24 | H emycipnon / opyavicpdg oty onoia epydlopan daympilet ta
amoPANTO KoTd T GLAAOYT TOVS, TOTOOETOVTOG TO.
OVOKVKADG LN DVAMKG GE CULOGUEVOVS KAOOVC

B.25 | H emyeipnon / opyavicpdc oty omoia epydlopon evolopEpetan
va pe Bondnoet va BeEATIOcw 10 TEPPUAAOVTIKO OV ATOTOTMLLN

Mépoc I': EE 0m06TAGEMC TUPOYN EPYUCIUC

[Mopakarope, Tpocsdiopiote pe pio KAipoka omd 1 €ng S tdco
CULLQPOVEITE 1] OLLPOVEITE LLE T TOPAKATO: 112134
(1: Awpove arorvta, 2: Alpoved, 3: OTE S10POVEH 0VTE GLUPOVO, 4:
ZUUEOVA, 51 Zoueovae amdAvT)

I'.'1 |'Exo epyaoctel and 10 onitt kdmoleg nUEPES 610 TANIGLO €€
OTOGTAGEWMS TOPOYNS EPYACIOGC

I'.2 | H dwmn pov nuépa €€ amootdoems epyaciog eivorl pio nuépa Kotd
v omoia cuvBwg dev epydlopat

I'.3 | H dwmn pov nuépa €€ anootdoems epyaciog eivor pio nuépa Kotd
TNV OToi0L EKTEAD UEPIKA ATd TO EPYAGLUKE oL KafKovTa

I'.4 | H dwm pov nuépa €€ anoctdoems epyaciag eival pio puGIOA0YIKY|
nuépa epyaciog oe Evav ymPo £pyaciog d10popeTikd amd avtdv
™G emyeipnong / opyavicuov oty omoia epydlopon

Mépoc A: Exnounéc 0£ppoknmik@v a£piov oo To 0yquato.

[Mopakarobpe, anavTNoTe 0TI ETOUEVES EPOTNHOELS e pio KAIpoK
a6 1o 1 éog 10 5: 112134
(1: TToté, 2: Tmvia, 3: Mepikéc popég, 4: Xoyvd, 5: TIavta)

A.1 | TI6c0 cuyvd myaivete oty gpyocio pe avtokivnto (eite
WO TIKNG ypnong eite taki);

A.2 | T1660 cuyvda myaivete 6TV pyocio 6oG e LOTOGUKALTO
(pnyovh / pnyavaku);

Postgraduate Dissertation 92




OPEN

HELLENIC Sotirios Maipas, The environmental health dimension of hybrid-
B UNIVERSITY and remote-working models: An exploratory study ”

A.3 | [T6co cuyvd Tnyaivete oy epyacia cog e T oNUOGL
GLYKOWV®OVIK;

A4 | T16co cuyvd Tnyaivete oty epyacio cog pe TodNAato;

A.5 | T1660 Guyvd tnyaivete 6TV €pyacio oG LE To TOJLL,;

A.6 | 1660 cuyvd cuvavtdte KUKAOPOPLOKN GLUPOPNON;

Mépoc E: Katavailmaen evEpysrwag ovd vTdiinio

[Mapaxarobpue, tpocdiopiote pe pia kipoaxa omd 1 éog 5 tdéco
CULLQPOVEITE 1] OLLPOVEITE LIE TO TOPAKATO: 11213lals
(1: Alpove andivta, 2: Aloeovd, 3: OVTE SIPOVEO 0VTE GLUPMOVD,
4: Topoove, 5 Zupueovae ardluta)

E.1 | [IpoomaBd va PHedo® T 01KN OV KOTAVIAMOT| EVEPYELNS OGO
Bpiokopat 6to ypageio pov oty entyeipnomn / opyavicopuod otnv
omoio epyalopon

E.2 | Zvo to goOTa TV SOUATIOV TOV 3V YPNGILOTOI0VVTOL OGO
Bpiokopat oto ypageio pov oty enyeipnon / opyavicud oty
omoia epyalopat)

E.3 | IIpoorabd va mepropilw ) Aerrovpyia “standby” (avapovn)
TOV NAEKTPIKOV GVCKELMV 0G0 Ppickopal 6To Ypaeio pov
otV enyeipnon / opyavioud otnv omoia epydlopon

E.4 | [Ipoonafod va a&lomoud pdvo 10 puoikd s, OTov avTo Eivorn
€P1KTO, 000 PBpickopat 6To yYpopeio pov oty entyeipnon /
opyovioud oty omoia gpydlopan

E.5 | [IpoomaBd va pLetdo® T 01Kn LoV KOTAVIAMOT| EVEPYELNS OGO
Bpickouat 6To omitL oL

E.6 | Zvo to pota TV dopatiov Tov SV PN GILOTo0HVTIL OGO
Bpickouat 6To omitL oL

E.7 | [Ipoorabd va mepropilm t Aerrovpyia “standby” (avopovn)
TOV NAEKTPIKADV GLGKEVMV 0G0 BPicKOLLOL GTO GTitL oL

E.8 | [Ipoomabd va a&lomotd Hévo T0 QLGIKO PMC, OOV VT Elval
€Q1KT0, 000 PpicKopot 610 omiTt LoV

Mépoc XT: Katavdroon vepov ava vadiinio
[Mopakarobpe, mpocsdiopiote pe pia kAipoka omd 1 €wg 5 tdéco
CUUQMVEITE 1) SLOPMVEITE LE TO TOPAKATW: 1121314

(1: AMlpove andivta, 2: Alaeovd, 3: OHTE SUPOVDO 00TE GLUEMOV®D, 4:
SUUPOVD, 51 ZUUEOVO OTOAVTA)

XT.1 | To «potifo» tng KNG Lov KaTovaAmong vepol aALalel 6GO
Bpiokoual otnv emyeipnon / opyovioud otnv omoia epydloual

XT.2 | Oco Bpiokopor oty entyeipnon / opyavicpd oty onoio
epyalopat, kaBopilm ™ Sk LoV KATAVAA®GT VEPOU PAcEL TV
OKAV LLOV TPOTIUNGEMV

YT.3 | Eipot ikavomompévog amd tnv Katavalmon vepol Tov
TPAYLOTOTOL® 060 PBpickopol otny entyeipnomn / opyavicpuo otnv
omoio epyalopon
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Mépog Z: lHopaymyn arofintoyv avd vtaiinio

[MopakaroOpe, amavTNoTe OTIC ETOUEVEG EPOTHOELS e pio KAIpoK
and 1o 1 ém¢ t0 5: 11234
(1: IMoté, 2: Tmavia, 3: Mepikég opég, 4: Xvyvd, 5: TTavta)

Z.1 | X10v xdpo epyaciag coc oTnV ENLYEIpNOT / OPYOVIGUO GTNV
omoia gpyaleote, OGO GLYVA TOPAYETE ATOPANTO YOPTIOV;

7.2 | X10V YOPO £pyaciag coc OTNV ENLXEIPNOT / OPYOVIGUO GTNV
omoia epyaleote, OGO GLYVE TOPAYETE TAAGTIKA omdPANTOL,;

7.3 | 10V xdpo epyaciag coc oTnV ENLYEIPNOT / OPYOVIGUO GTNV
omoia epyaleote, OG0 GLYVE TopayeTe amOPANTO KoL ivag
(6mwg amdPAnta TpoPinmv);

7.4 | Z10V YOPO £PYACIOG GG OTNV EMYEIPNOT / OPYOVIGUO GTNV
omoia epyaleote, OGO GLYVEA TOPAYETE NAEKTPOVIKA
andpAnta;

7.5 | Z10V YOPO £pyaciag oag otV EMLYEPNON / OPYOVIGUO GTNV
omoio epyaleote, TOGO GLYVA TAPAYETE ATOPANTA AAALOL
TOTTOV;

7.6 | Zt0ov YOpO gpyaciag cag otV EMyeipnomn / 0pyavIGHO TNV
omoia epyaleote, mOG0 cuyvd daympilete Ta amdPAnTa
TPOQIU®V 0d T AL amOPANTA,

7.7 | Z10V YOPO £PYACIAG GOG OTNV EMYEIPNOT / OPYOVIGUO GTNV
omoia epyaleote, OG0 LYV dloy®PILeTe TA AVAKVKAMDGLULOL
amofANTo amd to GALo amdfAnTa;

7.8 | Ztov YOpo gpyaciag cag oTnv emyeipnomn / opyavico otV
omoio epyaleote, TOGO cLYVA daympileTe Ta emiKivovval
amoPfAnta amd to G ardfAnta;

7.9 | 210 omniti 6og, OG0 cuyva dtoywpilete Ta amdPANTA TPOPIL®OV
ano to dALo amofAnTa;

Z..10 | 210 omnitit 60c, OGO GLYVE dtaywpileTe T AVAKVKADGLO
amoPfAnta amd to G ardfAnta;

Z.11 | 210 omniti 60c, OG0 cLyvA dtoywpilete Ta EMKivoLVa
amoPfAnta amd to G ardfAnta;

206 EVYUPLETO TOAD Y10, TOV YPOVO cac!
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