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WHAT DOESIT MATTER FOR TRUST OF GREEN CONSUMERS? AN
APPLICATION TO GERMAN ELECTRICITY MARKET.

Abstract:

The concerns about environment and the social dysawf markets are favouring the
consumption of green products. As the main assoomtto green products are based on
intangible factors, trust in the supplier firms bews central. However, trust is not an easy
construct and its measurement is particularly cempin such a context as green
consumption. This paper contributes to literatuezaloping a model to measure trust of
green consumers. After a theoretical review ablo@tconceptualization and measurement of
trust and the application of an exploratory factbganalysis in two samples of consumers
regarding green electricity in Germany, the resuéentify four dimensions influencing trust:
competence, responsibility, openness and authgntiti opens opportunities for both
academics and managers about how to measure trdstvhat managerial practices can
reinforce their environmental-friendly productsservices offerings.
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1. Introduction

During last decades, customers have changed thaaviburs due to their higher
environmental concerns (Laroche et al., 2001; Bretdyl., 2012). It favours a modification of
their purchase decisions through the consumptioreaaf-friendly alternatives (Paco and
Rapose, 2009; Chen and Tung, 2014). As a conseguargrowing number of customers are
looking for green products, those “products (talgyibr intangible) that minimize their
environmental impact (direct and indirect) durihgit whole life cycle, subject to the present
technological and scientific status” (Sdrolia araraiadis, 2019; p.164), and are ready for
paying more for them (Kahn, 2007; Laroche et Q1.

Among those environmental concerns, climate chaingeacts are achieving a central
position (Chen, 2016). In the climate change sdenahe reduction of fossil fuels
consumption and the increase of renewable enesgiesecoming two challenging tasks
(Halder et al., 2016). As their mitigation is clysknked to energy consumption, there exist a
strong movement on energy that it is encouragingsi and technicians to improve
sustainable energy technologies (Muraca and New@®d:i8) and clients to sign with those
companies that obtain their energy from renewaldarces (Hall and Roelich, 2016;
Hentschel et al., 2018). Therefore, many consunages interested in modifying their
consumption behaviour, with less impact on natuesburces, particularly on fossil fuels
(Chen, 2016). The social dynamics are thus corttriguo the development of green energy
(Alam et al., 2014), since customers in the enengyket are committed with environmental
protection through green electricity (Strupeit, aRdlm, 2016). Thus, the atmospheric
consequences of carbon-fired power plants (e.gg¥m@ad global warming are favouring the
development of a worldwide green energy industrgwRnds et al., 2002).

Furthermore, as the liberalization of electricitankets allows for an increasing competition
and supplying alternatives, many customers do midy @sk how much electricity is
consumed and at what price, but also how elegtrisigenerated (Rowlands et. al, 2002). The
green electricity, understood as electricity ehfigenerated from renewable energy sources
with low impact on the environment (Kotchen and M»no2007; Rowlands et al., 2002;
Salmela and Varho, 2006), became a real alternative

On this topics, previous studies have detectedifgigntly positive associations between
general environmental protection attitudes andingiiess to switching to a green electricity
supplier (Bang et al., 2000; Arkesteijn and Oerleg@005; Hansla et al., 2008). Different
authors suggested a direct relationship betweest &nd intention to switch towards new
consumption experiences (Garbarino and Johnsor9) 28l found that the more users who
trust a given supplier, the higher the adoptiore rd@hattacherjee, 2002; Arkesteijn and
Oerlemans, 2005). Due to these relationships amddmplex nature of trust, many authors
intended to conceptualize and measure trust thrdiftgrent approaches. From these studies
two main approaches emerge: the single-factor @gprgsingle item or multi-item) and the
multiple-factor models. Studies using a singledacapproach assume that the construct
consists of one factor that describe only the lefalust (Selnes, 1998; Rampl et al., 2012),
without including specific factors underlying a raczomplex theoretical construct of trust.
Other studies apply multi-item scales to measwsst.tHence, the trust construct is described
by a first-order factor defined by items coverinffedtent dimensions (Sirdeshmukh et al.,
2002; Chen & Chang, 2012). On the other hand, plaliactor models define trust as
second-order construct. In these models, truatils iy several first-order constructs. Each of
these factors has several items that describer@iffeeomponents of the construct. Indeed, in
previous attempts, some authors have assessedased on the competence (Davies et al.,
2011; Park et al., 2012) or the ability (Casal@let2010; Okazaki et al., 2009) a firm has to



perform a certain activity. But also on the depdulds (Delgado-Ballester et al., 2003;
Garbarino and Johnson, 1999) and confidence intyuaald reliability (Delgado-Ballester et
al., 2003; Garbarino and Johnson, 1999) a firm gemerate on their customers. Moreover,
some studies included an affective and emotiomakédsion conceptualised by factors such as
sympathy (Hawes et al., 1989) and benevolence (€a&taal., 2010; Park et al., 2012).
Additionally, others use the factors responsibilijawes et al., 1989; Swan et al., 1988),
altruism, customer orientation (Chen, 2012; Sun himjg 2010) and integrity (Albert and
Merunka, 2013; Chen, 2012; Davies et al., 2011)nyperforming their purposes to measure
trust.

Despite previous contributions offered interestingights and dimensions to understanding
factors impacting consumers’ trust, they did neestcomprehensive approach to capture the
entire scope and complexity of the phenomenon udttmeither to specifically address the
measurement of trust in green energy suppliergh&yrthe literature review also revealed no
existing research on trust in electricity supplié&khough there are studies in industries such
as fixed-line telephones and life insurance, bdtwltich have similarities with the electricity
industry (low involvement of customers and diffictib differentiate and highly complex
products that requires high credence equalitie®¢trecity markets differ from other
industries because of product characteristics. &@mple, electricity is intangible, and
consumers cannot verify product characteristicoreefduring or even after purchase and
consumers may be unsure about the credibility ppkers and product characteristics.

Therefore, this research intends to cover this lggporoviding, firstly, a comprehensive
approach to capture the complexity of the phenomexidrust, secondly, developing a new
measurement model of trust for green consumeraighr@a multi-dimensional approach. In
order to achieve this objective, it is deployedystematic literature review, two surveys and
two different focus groups, and an exploratory daanalysis in Germany. This approach
allows for identifying a series of constructs thharacterise trust in green electricity markets.
Thus, this paper provides a consistent contributionthe literature on consumer trust
regarding its measurement, with the novelty of udeig a specific approach to those
consumers more committed to green behaviour.

The paper is organized as follows, the first sectieals with the conceptualization and
different alternatives to measure trust as a faoftrencing customer behaviours. The second
section explains the methodology, including the tewn of the research, the research
approach, the sampling and data collection, ancmiad¢ysis. The third outlines the results and
constructs obtained. Finally, it is provided a bdescussion of results, and the implications
and future research.

2. Literaturereview
2.1. Research on trust: towards green trust.

Trust is a ubiquitous and multifaceted phenomemesgearched in academic disciplines like
philosophy (Neumann, 2006), psychology (Deutsch60i9Rotter, 1967), sociology and

economics (McKnight & Chervany, 2001). In the atfamanagement and marketing, the

initial studies focused on interpersonal relatiopsioetween buyers and sellers (Crosby et al.,
1990) and business-to-business relationships (Maoret al., 1993). But the emergence of
relationship marketing literature embedded trusa iboroader framework including business-
to-consumers relationships (Morgan and Hunt, 1994)s stream of marketing emphasizes
trust as a central element for long lasting retetfops with profitable customers (Doney and



Cannon, 1997; Moorman et al., 1993; Morgan and HL894). In words of Berry (1995,
p.242) trust is “the single most powerful relatibipsmarketing tool available to a company”.

Although the research on trust between firms andl fcustomers relationships has been
somewhat neglected in the past (Lee and Turbanl)2@® recent years there exists a high
interest by academics (Kenning, 2008). This re$edield evaluates existing or potential

relationship between buyer and seller, agreeing ¢basumers only choose vendors that
enjoy a high degree of trust. Because of the oresgarce of trust, it is impossible to develop
one general definition that is appropriate in aflsearch contexts (Hosmer, 1995).
Accordingly, there is no consistent understandififust within academic disciplines, and it

is defined in different ways (McKnight and Cherva@901).

In the context of green products, namely organiclfsustainable tourism, renewable energy,
among others, the term ‘green trust’ is defined‘asvillingness to depend on a product,

service, or brand based on the belief or expectagsulting from its credibility, benevolence,

and ability about its environmental performancehé@ 2010, p. 309); it is a belief about the
environmental performance of such products (Cheh@mang, 2013). Overall, green trust is
driven by the environmental friendliness of produeind services that is recognised by
consumers. In such cases, consumers considehtis# tgreen characteristics’ contribute to
increase quality, lower perceived risk and increassrall satisfaction (Chen, 2010; Chen and
Chang, 2012; Chen and Chang, 2013). Previous stfolimd that lack of consumer trust and
confidence in green claims and, also, the chanatitsr of green products were significant

barriers to purchase green products (Bang et @Q;2Gupta and Ogden, 2009; Vermeir and
Verbeke, 2008; Chen et al., 2012). These findingsigrise a core aspect of the trust
construct and related antecedents for the greetrieley market.

2.2. On the conceptualization of trust: literatanalysis results.

As trust becomes an attitude or expectation, asd edlies in specific characteristics, its
conceptualization requires different models acewydio its research context (Kenning and
Blut, 2006). In the literature on trust differempaoaches to measure trust can be found, some
of them are single-factor, including single-itemnaulti-item scales, but the complexity of the
construct favoured the apparition of multi-factoeasurements.

Among the single-item approaches, Selnes (1998)ratippalised trust in business

relationships as a single item evaluated on a temtscale. Rampl et al.’s (2012) studied
consumer trust in food retailers also using a shiilglm measurement, asking participants
how much they trust in a specific retailer. HoweWais approach was not much used in
literature because it can restrict the measurewfentist to very simple constructs (Hair Jr. et
al., 2006).

The multi-item approach was more used for analysingt. Crosby et al. (1990) used nine
items to measure trust for life insurance custorfeis reliability, trustworthiness, dishonesty
and focus on customer interests). Ranaweera arzth®r@003) identified the influence of

trust as a determinant of customer retention anddved mouth using a three-item scale
adapted from Morgan and Hunt (1994). Further studie® Anderson and Narus (1990) and
Dahlstrom and Nygaard (1995). Although these aptres achieve generally good reliability
values, they do not accomplish sufficient degrdesxternal validity to represent trust in all

facets.

Additional studies on single-factors approachesduseilti-items scales but differentiating
dimensions of the construct trust. Moormann et(8#293) operationalised trust with five
items, related to the dimensions of credibility amehevolence. Doney and Canon (1997)



assessed trust of manufacturing companies in thepplier firms (eight items) and
salespeople (seven items) as two independent cetstrconceptualising trust as a single-
factor approach consisting on the dimensions dlibii@y and benevolence. Sirdeshmukh et
al. (2002) e differentiated between trust in from@lemployees and in management policies
and practices, distinguishing two constructs o$tinrthiness (individual attitude) and trust
(four items covering dependability, competenceggnity and responsiveness). More recently,
Chen’s approaches towards green trust leveragdediacfor, multiple-item measurement
models of trust (Chen, 2010; Chen and Chang, 20h2n et al., 2015). The items comprise
reliability, dependability, trustworthiness as wak accomplishment of expectations. The
2010 and 2012 studies include a fifth item emphiagiznvironmental protection as a specific
dimension of green trust: ‘This product keeps psawiand commitments for environmental
protection’. Meanwhile, Kikuchi-Uehara et al. (2@)6nclude social values to understand the
attitude towards the environmental information a@bgucts, distinguishing two types of
dimensions: scientific support and fairness ingbe-labelling certification, and effectiveness
in the environmental impact reduction and corpor&i@nsciousness on promoting
environmental protection. Later, Kikuchi-Ueharakt(2016b) simplify the factors of trust on
information sources in two dimensions, competenpereeption of how institutions or
individuals are knowledgeable and competent teeltigicin a defined area— and
trustworthiness —affective perceptions of those@®of information.

Other conceptual approaches emphasise trust adtisfastor construct (Rempel et al., 1985;
Zaheer et al.,, 1998). This research stream focusesthe conceptualisation and
operationalisation of trust instead of the explematof relationships, antecedents and
consequences of trust, achieving a stronger thealeind methodological foundation with a
higher level of validity. The first adopters were/éh et al. (1988) and Hawes et al. (1989).
The recent literature has deepened on this apprdduls, Bhattacherjee (2002) evaluated
consumer trust in the electronic commerce contsitguability, benevolence and integrity as
factors. Delgado-Ballester et al. (2003) measuredt tin brands conceptualising it as a
construct with two factors: reliability (altruisnibenevolence, honesty, dependability and
fairness) and intention (altruism, benevolence, estyy dependability and fairness).
Meanwhile Okazaki et al. (2009) use three factatslity, benevolence and integrity to
analyse consumer privacy concerns in the Japanelgenphone market. Casalo et al. (2010)
conceptualize trust in online communities and letaibased on the three factors (honesty,
benevolence and ability) with three items per facidavies et al. (2011) understand trust
based on two factors, integrity and competenceeéthtems each), while satisfaction and
conflict represent antecedents of trust and compdiaa consequence of trust. Finally, Park et
al. (2012) built on a multi-dimensional model ofidt in online retailers based on three
dimensions: competence (four items), benevolercedtitems) and integrity (four items).

Therefore, previous literature does not captureldhge scope of trust, specifically for such
particular context as green electricity. Thus,sitnecessary to develop a specific model to
measure trust in green electricity markets.

3. Methodology and analysis
3.1. Contextualization: The German market of grelewtricity

In the past the German electricity market was ra&gdl by the country’s energy law of 1935:
the energy market was legally exempt from competitiEnergy suppliers had regional
monopolies, and the prices were high due to thikketastructure; energy companies had no
incentive to reduce electricity generation costghee to introduce value-added services.
Once the European Commission decided to creaberlised market, introducing changes in



the European law, and consequently in the Germantd®, the opening of the German
market became a reality. Today about 1,000 suppbérelectricity for end consumers are
offering about 10,000 different tariffs —includimggeen tariffs. On average, consumers can
choose between 85 suppliers in a single postcazle Alow it is possible to contract the new
electricity supplier with only one mouse click. kaddition, the German government
introduced the so called “Energiewende” (energyditéon) in 2010. In this transition, the
Renewable Energy Sources Act (EEG) pursues sulesfingsil fuels and nuclear energy. It
included a series of measures to encourage theagemeof renewable electricity were the
guaranteed grid connection, priority feed-in guyraand a government-set feed-in tariff for
20 years. It meant a high incentive to invest iw r@ants for the generation of renewable
electricity. The scheme is funded by a surchargeelectricity consumers. For 2017, the
unabated EEG surcharge was 6.88 ¢/kWh. The Reneviai#rgy Sources Act reflects the
increasing consumer’s concerns about environme&saés (e. g. smog and global warming
as a consequence of carbon-fired power plant). A&salt, a higher number of customers are
looking for green products.

Under these circumstances, Germany becomes a piocoaetry in the development of green
electricity. As reflected in table 1, in 2017 th8.®3% of the energy produced in Germany
came from renewable sources, with a subsequergdsicrg from 17,000 GWh in 1990 to

216,375 GWh in 2017 (BMU, 2018). The predominamiergable energy sources are wind
energy and biomass, which account for more than @DBénewable electricity production in

2017 (BMU, 2018). Particularly, wind power and phailtaic have shown extremely

dynamic growth rates in recent years. In 2017, Geyrhad the highest installed wind-power
capacity in Europe (55,873 MW). Hydropower, pregiguthe main source of renewable
energy in Germany remain stable since 1990 whédeothers grow.

Table 1: Gross electricity production in Germany in billion kWWh

1991 1995 2000 2005 2010 2015 2017
Overall electricity production 540 537 577 623 633 648 655
Production of renewable sources 17 25 38 63 105 9 18 218
% 3.1% 4.7% 6.6% 10.19 16.6% 29.200 33.3%

Sources: BDEW, 2018a; BDEW, 2018b.

This increase is a consequence of new regulatiomgemented by the government
(Wustenhagen and Bilharz, 2006) coupled with coressmawareness in environmental
issues (Rowlands et al., 2002). Suppliers of gedeatricity products can be divided into the
following three groups:

- Electricity groups (vertically integrated companiesgith their own green electricity
brands. This category includes large nationwidemgrelectricity suppliers participating
with large superregional (vertically integratedpgliers.

- New nationwide suppliers, independent from the faull-established and vertically
integrated companies. These suppliers have not pesmously involved in electricity
generation and exclusively offer green electricipoducts (Rohracher, 2009;
Wistenhagen and Bilharz, 2006); they are not cdedewith nuclear or coal-fired
power stations, their products are 100% greenrategt

- Local green electricity suppliespm a regional or municipal area.

Therefore, the green electricity market has sonfierdntial characteristics in its dynamics
due to its recent-born status. Particularly, theergg@nce of new green electricity products,



mainly from small newly established providers, @he lack of reputed brands with a long-
term history in the electricity market.

3.2. Empirical analysis

The development of a measurement model for therekieal construct of consumer
trust can be achieved by surveying a set of releypanceived characteristics of a
company (Homburg and Giering, 1996). This procesk tlifferent nested steps.

421 Generationofitemlist

In order to extract and identify previously usesims from the existing literature on consumer
trust in (green) electricity providers, a list ¢dms containing non-context specific (i.e. non-
industry, no country, non-time context specific)swaeated. This step followed the approach
suggested for David and Han (2004), searching dibfip academic articles in comprehensive
academic databases, including a comprehensive key search (consumer and trust*) with
additional keywords (to eliminate references), c@hg only those documents with empirical
content and with high relevance for the topic. Fiitben database Business Source Elite, a total
of 600 papers were collected and 99 were analysel@pth (those substantive articles in the
topic analysed and with empirical relevance as aaor is measuring trust). The first list
comprised 42 measurable characteristics of elé@gtpcoviders associated with the notion of
trust. In a second step, the items from literatereew were expanded by adding synonyms
for the terms. This allowed for controlling persbiyaand context-related differences of
understanding and daily use of the adjectives. €kisting list was expanded by 69
synonyms, resulting in 111 items. The third phagended to achieve a deeper empirical
understanding of the trust construct in the contéxdreen electricity. Qualitative interviews
were conducted with executive MBA students (n=3fMeen October and November 2012.
All interviewees had signed an electricity contrémt their rented or owned flat within the
previous five years. A total of 39 additional itemesulted from this analysis. The list was
expanded to a total of 150 items (see appendixné)idbecame the basis for the creation of a
new model to measure trust in electricity markets.

4.2.2 Surveytoreduceitemlist

The second step was a survey to reduce the imtialber of items (see appendix A) and
removing items with low understandability and relege (Homburg and Giering, 1996). This
step was important to avoid inappropriate itemg wauld limit further analysis (Homburg
and Giering, 1996) and because the list of itenosiishbe manageable.

The survey was conducted through additional inésvei with 16 electricity consumers in a
convenience sample. The number of interviews wamifstantly higher than pre-test
participants in similar studies (Bhattacherjee, 200rhese interviews were conducted in
person or by phone between February and April 20h8.interviewees were between 26 and
60 years old with an average of 35.6 years, and wé#% male and 56% were female.

The interviews focused on the participants’ perbamalerstanding and characterisation of
trust in electricity suppliers. First, participantgere asked to describe characteristics of
electricity suppliers they trust, which were congghto characteristics on the initial list; all

adjectives suggested by participants were alreadlys list, indicating the comprehensiveness
of the initial 150-item list. In the second parttbé interviews, the participants were asked to



evaluate all 150 items in terms of (1) how well iteens fit with everyday language use and
(2) if the item adequately characterised theirttinselectricity suppliers using a five-point
Likert scale (1= totally disagree, 5= totally agrtdeor both criteria were calculated the means
of all items. Subsequently, items with a mean etjuak lower than 3.0 for both criteria were
eliminated, leaving 58 items (bold words in app&nl).

4.2.3 Data collection and sample

An empirical online survey was conducted between éhd of May and the beginning of
October 2013 (see appendix B). The questionnaire had two mairtsp First, a short
introduction outlining the study and questions tedato personal data (demographics) and
about the electricity supplier (i.e., name, typetaiff, if and how often the respondents
switched suppliers). Second, questions to evalieie electricity supplier according to the
58 characteristics from the preliminary analysising a five-point Likert scale (1= totally
disagree, 5= totally agree). A total of 353 respontd participated in the survey, but due to
missing values in 49 questionnaires, the final damas 304 participants. According to Hair
Jr. (2006), a sample must have more observatioas tariables; the minimum of
observations should be more than 50 and preferabhe than 100, and 10 observations for
each variable are needed for analysis up to a $atable size of 300. Hence, the sample size
of this study including 304 respondents is adeqfwatthe exploratory factor analysis. Table 2
reflects the description of the sample, includisgcomparison with German population.

Additionally, a control for the measurement model realize whether the model shows
consistent results was made in a different timerval, through a written survey in a small

town in Germany. It took between October and Deaam@014. The questionnaire was based
on the preliminary results of the model, but quewsj data collection and analysis

proceedings were adapted from the initial onlinevey. The control sample included 85

participants whose characteristics are shown ile tab

Table 2: Samples descriptive analysis

Survey German population
Sample 1 Frequency % %
Gender Male 175 57.6 49.1*
Female 129 42.4 50.9*
Age under 30 72 23.7 30.6*
30-49 180 59.2 28.5*
50-64 46 15.1 20.4*
over 64 4 1.3 20.6*
Electricity General 275 90.5 88.3
supplier Pure green 29 9.5 11.7 **
Town German population
Sample 2 Frequency % %
Gender Male 51 49.1%**
Female 49 50.9%**
Age under 30 29.1 30.6***
30-49 28.5 28.5%**
50-64 20.4 20.4%**
over 64 20.6 20.6%**

! Throughout the long data collection period a camisintake of responses was recorded, showing no
indication of multiple response waves.



Electricity General 79 93.0 88.3
supplier Pure green 6 7.0 11.7*

Sources: * Destatis (2013); ** Bundesnetzagent0d.8); *** Statistisches Landesamt Baden-Wurttemberg
(2014)

4.2.4 Quantitative analysis

The analysis applied was an exploratory factorymma(EFA). It is a method used when there
is no theory about the relationship between itentstheir respective dimensions (Gerbing &
Anderson, 1988). To the stent the literature reviewealed no approach to measuring
consumer trust that it is applicable for trust lectricity suppliers. Particularly, the choice of
EFA was based on the structure of the data andpbeific research situation because it was
necessary to develop a new model. EFA offers aadedh data summarisation and reduction
(Hair Jr. et al., 2006). The concept behind datmrsarisation is the identification and
definition of structure within a dataset (Stewd$81) and the suggestion of dimensions
(Churchill Jr., 1979). Furthermore, EFA condensed seduce the number of items to a
manageable dataset (Gerbing & Anderson, 1988; Btaiet al., 2006; Stewart, 1981) while
minimizing loss of information (Hair Jr. et al., @8). Thus, EFA let scale construction
(Gerbing & Anderson, 1988).

The first step for the EFA included the analysidhed dataset applying Kaiser-Meyer-Olkin

(KMO) criterion and Bartlett’s test to assess nditypaNext, the method of factor extraction

was used to determine the number of factors thrqugitipal component analysis. Due to
multidimensional nature of trust and the identifica of independent factors in previous
models, the varimax rotation was carried out tenotet factors. Finally, the reliability and

validity of the model was evaluated through firatlasecond generation methods, including
coefficient alpha, maximum likelihood estimatiordsstandardised regression weighs.

4. Results
4.1. Analysis of data sets and derivation of undiegl factors.

The application of KMO showed good results with4@md .854 respectively in each sample.
Bartlett’s test offered good values with a sigrafice level of .000 in both samples. The
sample is thus appropriate to develop a factoryarmsal The principal component analysis
showed that nine factors had eigenvalues higher ¢ime, with a total explained variance of
71.872 percent (appendix C — table 1). This higimimer of factors does not meet the
requirements for a compact, manageable model. Bty the communalities after
extraction, the average is .719 while most (exéepfive items) are >.6 (appendix C — table
2). This indicates a high proportion of shared atace and, thus, a well-suited amount of
variance that is explained by the retained factors.

Since this study includes many items, strict catevere followed for item selection. To
achieve lower complexity and a well-designed strest Hair Jr. et al.’s (2006) suggestions
were applied. All items with values lower than .@rer eliminated, reducing the list to 24
items. Based on initial component analysis, thenstélocal’, ‘regional’ and ‘national’ were

grouped together as one factor. The item ‘natiohall a negative factor loading of -.534.
Although the items, ‘local’ and ‘regional’, had aélvely high factor loadings (regional=.813,
local=.875), but they did add value for measuringstt After these reductions, 21 items
remained and were the bases to carry out agair@aratory factor analysis resulting in four
factors with total explained variance of 75.32 petc(table 3). The rotated factor solution



provided meaningful factors, with a similar distriton of the explained total variance,
without strong emphasis on any of them as refladile 3. Finally, the items ‘can be counted
on’ and ‘dependable’ were deleted because of theiloadings on factor two and high cross-
loadings with factor four (.486 and.515). The rethtactor matrix resulted in four factors.



Table 3: Rotated Factor Matrix (21 items) and quality criteria (sample 1).
Factor
1 2 3 4
Green .893
Sustainable .887
Ecologically worthwhile .879
Environmentally responsible .849
Environmentally sound .848
Environmentally aware .828
Renewable .821
Honest .826
Sincere .795
Trustworthy .793
Reliable 792
Can be counted on .552 .484
Dependable 526 .515
Approachable .868
Accessible .855
Customer oriented .766
Service oriented .753
Experienced .786
\Well-known .677
Expert .650
Knowledgeable .640
Quality Criteria
Total Variance % 27.430( 19.392 15.691 12.845
Coefficient alpha .955 913 .922 753
Extraction: Principal Component Analysis; RotatMethod: Varimax with Kaiser Normalization; Rotation
converged in six iterations.

4.2. Factor interpretation.

The resulting factors were evaluated individuallge first factor is characterised by the items
‘green’ (.893), ‘sustainable’ (.887), ‘ecological othwhile’ (.879), ‘environmentally
responsible’ (.849), ‘environmentally sound’ (.848nvironmentally aware’ (.828) and
‘renewable’ (.821). Each item showed factor loadiagove the expected threshold of .7, and
the explained total variance was 27.430 percenanSst al. (1988) stated that ‘responsibility’
iIs an element of trust that protects the interestether people. In the context of green
electricity, the interest of consumers purchasingeg electricity is to obtain it from pure
green energy sources. Therefore, this factor cositdéms referred to production types that
are integrated into the factor ‘responsibility’.

The items ‘*honest’ (.826), ‘sincere’ (.795), ‘trwstrthy’ (.793) and ‘reliable’ (.792) loaded on
the second factor, which explained 19.392 percttutal variance. These items represent the
degree to which consumers recognise that supmtarsl by their offers and statements and
fulfil promises to consumers and can thus be sunsedrin a factor referred to as
‘authenticity’. Authenticity can be defined as giiag an accurate representation of facts or
reliability (The Free Dictionary, 2014). Furthen, inodern consumer culture, authenticity is
often characterised as trustworthiness (GustafsXi6).

The third factor explained 15.651 percent of tetatiance and was indicated by the items
‘approachable’ (.868), ‘accessible’ (.855), ‘cuswnoriented’ (.766) and ‘service oriented’
(.753). This factor is referred to as ‘openneshie Existing literature on trust does not include



this factor. A possible explanation for this examsmay be that this aspect acquired only
minor significance in research on business-to-lssrelationships. As the results of the
exploratory factor analysis show, ‘openness’ isadie a factor of trust. People or
organisations that are inaccessible to others geonb chance to test them and thus cannot
achieve trust (Luhmann, 1989). On this basis, thetof ‘openness’ can be used to
conceptualise consumer trust in green electricippters (as an organisation).

Analysis of the fourth factor showed that the itexperienced’ (.786) exceeded the threshold
of .7 for factor loadings (Hair Jr. et al., 2008kcording to Hair et al. (2006), the items ‘well-
known’ (.677), ‘expert’ (.650) and ‘knowledgeabl€640) achieve factor loadings with
practical significance at values above .5. Thisdiaexplains 12.845 percent of total variance,
which is a sufficient result. All items refer toetlexpertise of the supplier and thus the factor
is referred to as ‘competence’. Results from exitmy factor analysis are also supported by
the identification during the literature analysis@mpetence’ as a factor of consumer trust
(Swan et al., 1988).

In the study, all four factors had a coefficienpte higher than .7 (table 3). Factors one to
three show coefficients higher than .9 while fadmur (‘competence’) showed a value of
.753. Once analysed that factor, the item ‘wellsknodoes not fit thematically with the other
items of the factor. The items, except ‘well-knowtheal with the competence or ability of the
supplier. It is possible that a supplier is welblum not based on competence but because of
negative actions. This was confirmed by the coeetgtem to total analysis. Deleting this
item results in an increase of the coefficient alptn858 (appendix D).

Comparing the number of items in each factor, tist factor is an outlier with seven items.
Moreover, the items ‘environmentally...” are semaaiticsimilar, ‘renewable’ is regarded as

a synonym for ‘green’ as well as ‘sustainable’.efluction of items was used to address these
aspects. As a guideline, a similar number of itéonall factors was intended. Thus, only the
four items with the highest loadings were seledted further analysis, namely ‘green’,
‘sustainable’, ‘ecologically worthwhile’ and ‘eneinmentally responsible’.

After these adjustments, exploratory factor analygks carried out for the newly revised list
with 15 remaining items. This analysis resulteé imanageable measurement model for trust
with four factors. The explained total variance 82s278% (23.219% for factor 1; 21.688%
for factor 2; 21.292% for factor 3; 16,080% fortf@c4).

4.3. Overall model fit

To ensure convergent and discriminant validitye&ploratory factor analysis was conducted
for each factor. The extracted factor should expé&minimum of 50 percent of the variance
of the item, while singular factor loading should bigher than .4 (Homburg and Giering,
1996); as shown in table 4, explained variance awhefactor is higher than the required
minimum. Goodness of fit measures indicate a goodlehfit based on CMIN/df=1.635,
CFI=.987 and RMSEA=.034. The values in Table 4 destrate appropriate indicator and
factor loadings as well as factor reliabilitiesttbeaceed the threshold of .6. The AVE for the
latent trust construct have values exceeding .@llincases; convergent validity can be
assumed (Hair Jr. et al., 2006).



Table 4. Internal consistency of factors and convergent validity (Sample 1)

Internal consistency

Factor Item Corrected | Factor Coefficient |Explained total
item-total | loading alpha variance
correlation =4 =7 (>50%)

Green .834 .894 .935 83.717
. Sustainable .847 .888
Responsibility Ecologically Worthwhile .826 .881
Environmentally Responsible  .879 .851

Honest .830 .827 .929 82.402
Authenticity Sin<_:ere 916 .812
Reliable .904 .807
Trustworthy .900 .806

Approachable .842 .882 .922 81.096
Openness Accessible . .800 .872
Customer oriented .832 773
Service oriented .805 .750

Experienced .686 .844 .858 77.956
Competence Expert .784 .807
Knowledgeable .726 778

Convergent validity

Factor Item FL=.4) | IR=.4 FR (= .6) AVE (=.5)
Environmentally Responsible  .861 741
... |Ecologically Worthwhile .874 .764
Responsibility Sustainable 926 ‘858 .935 .783
Green .878 770
Trustworthy 912 .831
- Reliable .895 .802
Authenticity Sincere ‘833 694 .928 .764
Honest .855 732
Service oriented .876 767
Customer oriented .897 .805
Openness Accessible .822 .675 921 745
Approachable .857 734
Knowledgeable .821 .802
Competence [Expert .895 .802 .861 .688
Experienced .740 .548

Discriminant validity was assessed by the Fornalieker criterion (Fornell and Larcker,
1981; Ulaga and Eggert, 2005). Table 5 shows awuade level of discriminant validity
demonstrating the independence among the four mmtstHair Jr. et al., 2010).

Table 5. Discriminant Validity (Sample 1)

Openness Responsibility Authenticity Competence
Openness 745
Responsibility 467 .783
Authenticity .672 .537 .764
Competence .635 .307 .637 .688

Note: Bold numbers on the diagonal exhibit the AVithe numbers below the diagonals reveal the squared
correlation of the two constructs.



5.2  Assessment of the measurement model - Cornople

Once developed the model to measure consumerinrggteen) electricity suppliers, the next
step is assessing the model to study its consigtendifferent time intervals. The data
showed a good behaviour for KMO and Bartlett’s,tastexplained in the analysis of data set.
The exploratory factor analysis deployed followé@ tsame procedures than in the main
sample. Based on eigenvalues higher than onentdgsss resulted in four factors with a total
explained variance of 84.98 percent (table 6).

Table 6. Total Variance Explained (sample 2)

o . Extraction Sums of Squared Rotation Sums of Squared
Component Initial Eigenvalues Loadings Loadings
Total | Variance % Cumulative| Total |Variance % Cumulative Total | Variance % Cumulative
1 7.405 49.364 49.364 7.404 49.364 49.364 3.633 33.55 23.553
pi 2.709 18.063 67.427 2.709 18.063 67.427 3.892 22.61 46.165
3 1.538 10.254 77.681 1.538 10.25%4 77.681 2.930 $9.53 65.700
4 1.096 7.303 84.985 1.096 7.303 84.985 2.%1393 19.28534.985

The factors and related items confirm the modeheffirst study. Although the percentage of
explained variance of each factor differs and tieens show different factor loadings, the
overall structure of the model can be confirmede Tdctor ‘authenticity’ consists of the items
‘trustworthy’, ‘honest’, ‘reliable’ and ‘sincereThe factor ‘responsibility’ consists of the
items ‘green’, ‘ecologically worthwhile’, ‘environemtally responsible’ and ‘sustainable’. The
factor ‘openness’ consists of the items ‘serviceerded’, ‘approachable’, ‘accessible’ and
‘customer oriented’. The factor ‘competence’ cotssif the items ‘expert’, ‘experienced’ and
‘knowledgeable’. The analysis for internal consiste showed appropriate values, and also
convergent and discriminant validity can be assuriiéé evaluation of measurement quality
also provided acceptable results. Goodness ofddsures of the confirmatory factor analysis
(i.,e., CMIN/df = 1.662, CFI = .958 as well as RMSEA89) indicated adequate model fit.
Factor loadings and AVE exceed the minimum thredshaind validity can be verified (table
7).



Table 7. Internal consistency of factors and convergent validity (sample 2, n=85)

Internal Consistency

Factor Item Corrected item-| Factor |Coefficient| Total Explained
total loading alpha Variance
correlation (>4 =.7) (>50%)
Green .884 .920
Ecologically Worthwhile .861 911
Responsibility Environmentally Responsible .845 .892 920 80.922
Sustainable .683 .748
Trustworthy 915 .904
Honest .905 .888
Authenticity |Reliable 906 854 955 88.185
Sincere .838 .804
Service oriented .806 .856
Approachable .780 .837
Openness ACCESSib|e 741 738 895 76208
Customer oriented 749 .667
Expert .940 .925
Competence |Experienced .885 .895 .950 91.221
Knowledgeable .867 .846
Convergent validity
Factor Item FL (= .4) IR(>.4)| FR(>.6) AVE (= .5)
Green .887 787
. ... |[Ecologically Worthwhile .964 .930
Responsibility Environmentally Responsiblg .900 .810 925 756
Sustainable 707 499
Trustworthy 972 .946
.- Honest 918 .843
Authenticity Reliable 929 863 .961 .861
Sincere .891 .793
Service oriented .849 721
Approachable .832 .692
Openness Accessible 797 .635 897 684
Customer oriented .830 .689
Expert 981 .963
Competence [Experienced 925 .855 .954 875
Knowledgeable .898 .806

Table 8 shows that the lowest AVE exceeds the Bigbguared correlation between a pair of
constructs; the postulated coherences between gberé and the trust construct are

supported.
Table 8. Discriminant Validity (Sample 2)
Openness Responsibility Authenticity Competence
Openness .684
Responsibility 575 861
Authenticity .329 448 756
Competence .632 420 .213 875

Note: Bold numbers on the diagonal exhibit the ATEe numbers below the diagonals reveal the squared

correlation of the two constructs.




5.3  Operationalization to measure trust: Final nheaplanation

Based on these results, the final measurement nomoelists of four factorscompetence,
responsibility, openness, andauthenticity (figure 1). Competence describes the consumers’
perception of a supplier ability to deliver the ided performance. The factor ‘responsibility’
indicate whether the supplier intends to delivereamironmentally-beneficial product of the
declared quality and intends to keep its envirortalgoromises. The third factor ‘openness’
describes consumers’ evaluation of whether thetredég supplier provides an open
information exchangeAuthenticity reflects the way a supplier keeps its promisesdatigers
on its offers.

Figure 1. Factors and items of green trust.

Expert
Competence < Experienced
Knowledgeable

Green

Responsibility Ecologically worthwhile

Environmentally responsible

Trust Sustainable

Service oriented

Approachable

Openness

Accessible

Customer oriented

Trustworthy

Honest
Reliable
Sincere

Authenticity

In summary, trust in green electricity providerpraesents the attitude of an electricity
consumer towards its provider, considering thas fwovider acts in an environmentally
responsible manner by competently and sustainalpplging electricity that (based on its
origin) can be considered ‘green’ (i.e., ecolodicalvorthwhile and responsible) while
engaging with consumers openly and authenticatlyudph its marketing activities.

6. Conclusion.

The phenomenon of trust has received increasedtiattein literature, as it highly influence
customer behaviour and long-term relationships.eéal] previous literature has offered
interesting insights and dimensions intending toasoee it. However, it doesn’'t exist a
comprehensive approach to capture the entire sebpest and, specifically, no attempt to
measure trust in green energy suppliers. The duremearch extends the understanding of
‘green trust’ providing a measurement model throagimulti-dimensional approach that
intends to capture its complexity. It let gain agher precision of its understanding in a
context of high credence quality and a continuauslpasing situation.

From a theoretical perspective, the paper congbub prior research in two ways, in the
multi-factorial approach to measure trust and sd¢bnceptualization of green trust. First, the



current research is aligned with existing studiestiee overall trust construct (Delgado-
Ballester et al., 2003; Ganesan, 1994; Moorman. e1893). We agree on that the multiple-
factor approach better covers the broad naturbeotonstruct, integrating different realities.
Indeed, in order to facilitate a wider understagadh trust, the factors denomination intended
to interconnect previous theoretical contributiqi@van et al., 1988; Gustafsson, 2006).
Furthermore, the measurement model suggested eaptiie specifics and essence of the
green consumption, adapted to electricity markétsgugh the factoresponsibility. The
underlying indicators ofesponsibility contributes to the ‘green’ aspect of trust throtigé
long-term orientation (‘sustainable’), ‘ecologigallworthwhile’ and ‘environmentally
responsible’; thus, it captures the environmen&afggmance of green electricity providers.
Second, this exercise helps to address shortconmngsor academic discussions about the
measurement of green trust in two directions. Titet bne is based on the measurement of
green trust, because previous studies operatiedadjgeen trust as a single-factor and multi-
item construct (Chen and Chang, 2010, 2012, 201 dki-Uehara et al., 2016a, 2016b),
and it is necessary to wider the scope to attemd dbmplexity of trust. The second
contribution is related to the wideness of greaumstir while Chen and Chang (2013)
operationalised their definition of green trust wrd the aspect of environmental
performance, the present study enhances the alnlitpeasure trust adding other factors.
Consumers who do not perceive communication (ggpduction details, information
environmental impacts such as CO2 emissions) lotradgy providers as competent, open
and authentic may not regard the providers’ enwvitemtal performance as relevant,
sustainable and verifiable. Therefore, the greest tmay not only consider the environmental
performance of the product, but the whole perforceaand the perception of firm by
customers. Other factors identified in literatugeg( benevolence, dependability and integrity)
were no considered as they do not provide an eaptanfor such a specific green product.

Among managerial implications, any study that caip tbetter comprehend what influence
consumers’ trust is important; particularly, in eowing and complex market as green
industries, where the influence of intangible fasts basic. Among the levers identified to
build green consumer trustuthenticity implies the development of a clear and documented
communication between company and consumer; imigortant to fulfil promises. The
sources used by the provider and the environmentphct are two main issues highly
interesting for consumers, so, managers should diifent documentation justifying the
supplier practices. Theesponsibility reflects the green features of trust in such aiipe
market as electricity markets; customers expecplgns offer environmentally sustainable
and ecologically sound products as well as devefppactions to deliver positive
environmental outcomes. It should be core in comoation and marketing efforts to
reinforce its impact on environment. Tlopenness plays a major role in trust because it
includes explaining the origin of electricity aritetinvestment in facilities to foster this clean
energy. It implies assuming service and customeentation in the management of
relationships through different channels, sales afiter-sales staff, online media, customer
events, and any type of communication selecteallyinthecompetence is critical in order to
customers rely on suppliers and their ability tofqen their activity; the technical-based
information, the technical knowledge of sales smvand any dialogue sponsored by
suppliers with experts in the field can help dent@ts this expertise. Besides these ideas,
German managers in the electricity markets may idensif they do not provide it, the
offering of green based products due to their ingrdracceptation by customers and the high
implication by public authorities, which are trying favour the energy transition towards a
model based on renewable sources.



As recommendations to pubic authorities, we maytmerihat the policy should continue in
this direction, as renewables energies are becomimig important in the energy supply in
the whole country. Additionally, due to the comptgof the market and in order to facilitate
consumers’ recognition, the development of labelsignal good practice with environment
can warrant the achievement of a minimum standasdould facilitate the implementation

and understanding of consumers without fraud ovigdnog misleading customer information
(Rohracher, 2009; Wistenhagen and Bilharz, 2006).

As limitations of the study we may mention, firtis necessary to mention that trust can be
very specific for different market contexts. Despgome factors can be universal, this
research is applied in the electricity market,t9e particularly applicable to similar markets.

Second, the data collection is located in Germatilgpugh it is a developed economy and has
a strong presence of ecological behaviour, it shdnd taken under account those cultural
norms, values and perceptions that influence custdmhaviours (Solomon, 2011). Third,

although the research includes two samples in rdiffe moments, the cross-sectional

approach has some limitations that could be miredhithrough a longitudinal analysis to

evaluate the evolution during time.

Further research can consider the validation ofnteasurement model in different countries
and industries to assess its appropriateness fereht contexts. Additionally, it would be

worthy to apply the construct in a higher theoadtimodel that help study the influence of
trust in relation to different antecedents, in theapact on loyalty or switching behaviour,

important consequences associated in literaturérust. Maybe the comparison of the
behaviour between green and regular consumerstahlish some basis that let differentiate
the consumption patterns and decisions processes.
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