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ABSTRACT

This study aims to examine the impact of different types of environmental information (product-oriented vs.
process-oriented) and different types of formulation of environmental information (non-warning vs.
warning) on the adoption intention of eco-product innovations, by using the diffusion of innovation theory.
An experiment was conducted which employed a 2 x 2 independent factorial research design with a control
group. The results reveal that relative advantage and compatibility positively influence adoption intention.
No significant effect is found for the relationship between complexity and adoption intention. Furthermore,
the findings suggest that the types of information do not significantly differ in their effect on adoption
intention. It is also found that adoption intention does not differ between the communication of
environmental non-warning or warning information and no environmental information. The adoption
intention only differs between the communication of environmental non-warning messages and
environmental warning messages and this effect is mediated by relative advantage and compatibility.
Non-warning messages generate higher perceptions of relative advantage and compatibility than warning
messages, which in turn influences adoption intention. This study implies that eco-product innovations only
benefits from the communication of positive environmental information when conventional innovations
disclose information on their detrimental impact on the environmental. Theoretical and practical implications
of the results are discussed and suggestions for future research are given.

KEYWORDS: Adoption Intention, Eco-product innovations, Environmental Information, Green
Advertisement
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INTRODUCTION

The proliferation of environmental concern has led to the emergence of sustainable development. This
development supports sustainability and aims to minimize the harmful impact on the environment (Joshi &
Rahman, 2015). In today’s business, companies are facing increased pressure from consumers, competitors
and the government to decrease the negative impact of their business activities on the environment (Horbach,
Rammer & Rennings, 2012; Cai & Li, 2018). The development of eco-innovations is the key factor to gain a
competitive advantage while pursuing sustainability under the growing environmental pressure (Cai & Li,
2018). Eco-innovation can be defined as “the production, application or exploitation of a good, service,
production process, organizational structure, or management or business method that is novel to the firm or
user and which results, throughout its life cycle, in a reduction of environmental risk, pollution and the
negative impacts of resource use (including energy use) compared to relevant alternatives” (Kemp &
Pearson, 2007, p.7). This research will focus on eco-innovations in the form of a product, also referred to as
eco-product innovations. Within this study, eco-product innovation is defined as the introduction of a new or
significantly improved product which reduces environmental harms, such as green products. In the literature
similar terms as “green product innovation” and “sustainable product innovation” are used as a synonym of
eco-product innovation.
Next to developing and launching eco-product innovations in an environmentally responsible way,
innovations need to adopted by consumers in order to have a significant impact on the environment (Jansson,
2011). However, the diffusion of eco-innovation is slow (Karakaya, Hidalgo & Nuur, 2014). One
explanation for the slow adoption rate of eco-product innovations is the lack of communication of a
product’s environmental information. Prior research, focussing on green consumer behavior, found that a
major barrier for purchasing green products is the lack of information on the environmental performance of
products and manufacturers. The absence of environmental information can even lead to discarding green
products by consumers (Young, Hwang, & McDonald, 2009; McDonalds, Oates, Thyne, Alevizou &
McMorland, 2009). Furthermore, Pickett-Baker and Ozaki (2008) argue that consumers are not exposed
enough to environmental information, as they often have difficulty identifying greener products.
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The greater use of effective communication of environmental information could positively impact
green consumption (Pickett-Baker & Ozaki, 2008). Green advertising is one of the tools for businesses to
communicate information about the greenness of their products. Green advertisement can be defined as “any
ad that meets one or more of the following criteria: (1) explicitly or implicitly addresses the relationship
between a product/service and the biophysical environment, (2) promotes a green lifestyle with or without
highlighting a product/service, and (3) presents a corporate image of environmental responsibility”
(Banerjee, Gulas & Iyer, 1995, p. 22).
So far, green marketing studies mainly focused on the relationship between green advertisements and
consumers attitude or purchase intentions. The theoretical framework of these studies is based on the
salience theory and the theory of planned behavior (Schuhwerk & Lefkoff-Hagius, 1995; Chekima, Syed,
Igaua, Sondoh & Chekima, 2016). Only a handful of studies analyzed the effectiveness of the
communication of different types and levels of environmental information (Chan & Lau, 2004; Borin, Cerf
& Krishnan, 2011). However, to date, no study has analyzed the effectiveness of different types of
environmental information and formulation, based on Rogers’ diffusion of innovations theory. More
precisely, there is a lack of critical insights on what specific environmental information businesses can
provide in advertisements in order to support adoption intentions of their eco-product innovations. This is
supported by McDonald et al. (2009) who state that further research is needed on the relationship between
environmental information and consumers behavior. Additionally, Borin et al. (2011) suggest that future
research should continue to investigate appropriate ways to communicate products’ environmental impact.
This research seeks to add to the existing literature by investigating how the adoption intention of
eco-product innovations can be influenced, depending on the environmental information conveyed in
advertisements. In order to analyze this effect, I distinguished between two factors, namely the type of
environmental information (e.g. product vs. process oriented) and the formulation of the environmental
information (e.g. warning vs. non-warning). This leads us to the following research question: “To what
degree does the provision of environmental information conveyed in advertisements influence the adoption
intention of eco-product innovations among consumers?
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This study will make some relevant contributions to the existing literature. First, the present study
contributes to Rogers’ diffusion of innovation theory, by taking into account influential factors that may
impact adoption intention through the perceived innovation characteristics. Second, the findings of this study
will provide new valuable contributions to the sustainability literature by providing a deeper understanding
of the sustainable behavior of consumers. Lastly, this research significantly contributes to the green
marketing literature by further expanding the knowledge on how to effectively communicate environmental
information in advertisements.
Additionally, this research will be of great relevance for managers and policymakers. It is crucial for
managers and policy makers to understand the diffusion of eco-innovations (Karakaya et al., 2014). Nongreen products need to be replaced and therefore barriers to the adoption of eco-product innovations must be
overcome (Jansson, 2011). The findings of this research will provide an increased understanding of the
potential drivers and barriers of the adoption intention of eco-product innovations. Insights on how the
inclusion of environmental information can impact adoption intention contribute to more effective green
marketing communication. This information is crucial in understanding and changing consumer behavior
towards sustainable consumption.
This study will analyze the effect of different types of environmental information and formulation on
the intention to adopt mobile phones by Dutch consumers. This product category was chosen as the majority
of the population is familiar with it. Furthermore, the diffusion of sustainable small electronic products is
found to be slow, which may be caused by the limited available environmental information within the
electronic industry (Mcdonald et al., 2009). Additionally, this study will focus on the diffusion of innovation
theory.
In the section that follows, I will first provide a literature review, including the hypotheses that this
research will test. Secondly, I will introduce the data and methods. Then, the results will be presented and
discussed. And lastly, managerial implications and suggestions for future research will be given, followed by
a conclusion.
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THEORY AND HYPOTHESES

I.

Innovation

One of the first definitions of innovation was defined by Schumpeter (1934). According to Schumpeter
(1934) innovation can be defined as “the commercial or industrial application of something new; a new
product, process, or method of production; a new market or source of supply; a new form of commercial,
business, or financial organization” (p.19). Later, Rogers (2003) defined innovation as “an idea, practice, or
object that is perceived as new by an individual or another unit of adoption” (p.11). Both definitions stress
the novelty aspect of innovations. What matters, is the perceived newness of the innovation to the unit of
adoption. Whether the innovation is objectively new, measured by a lapse in time, is of less importance
(Rogers, 2003).
The degree of newness is not emphasized in the definitions. The notion of radicalness captures the
degree of newness (Dewar & Dutton, 1986). Based on the degree of newness innovations can be divided into
radical and incremental innovations. Radical innovation refers to “fundamental changes that represent
revolutionary changes in technology” (Dewar & Dutton, 1986, p.1422). Incremental innovation, on the other
hand, refers to “minor improvements or simple adjustments in current technology”( Dewar & Dutton, 1986,
p.1423).
Furthermore, an innovation can be divided into process and product innovation. Process innovation
refers to “new elements introduced into an organization’s product or service operations to produce a product
or render a service” (Damanpour & Gopalakrishnan, 2001, p.48). In contrast, product innovation is defined
as “the introduction of a good or service that is new or significantly improved as regards to its characteristics
or intended uses” (Triguero, Moreno-Mondéjar & Davia, 2013, p.26).

II.

Eco-Innovation

Eco-innovation refers to a wide range of innovations that are involved with environmental issues such as
energy saving pollution prevention, waste recycling and eco-design (Chen, Lai & Wen, 2006). The term ecoinnovation can be defined in different ways. One of the first definitions of eco-innovation is defined by
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Fussler and James (1996), who define eco-innovations as “new products and processes that provide customer
and business value but significantly but significantly decrease environmental impact” (cited from Karakaya
et al., 2014, p. 394). Beise and Rennings (2005) argue that eco-innovations “consist of new or modified
processes, techniques, practices, systems, and products to avoid or reduce environmental harms” (p.6). The
Organisation for Economic Co-operation and Development (2009) defines eco-innovations as “the creation
or implementation of new, or significantly improved, products, processes, marketing methods, organizational
structures and institutional arrangements which lead to environmental improvements compared to relevant
alternatives” (p. 40). Furthermore, according to Kemp and Pearson (2007) eco-innovations can be defined as
“the production, application or exploitation of a good, service, production process, organizational structure,
or management or business method that is novel to the firm or user and which results, throughout its life
cycle, in a reduction of environmental risk, pollution and the negative impacts of resource use (including
energy use) compared to relevant alternatives” (p.7). The development of an eco-innovation is not only
motivated by reducing environmental harm. Eco-innovation can be motivated by environmental, as well as
economic reasons, including objectives like profitability or the improvement of the products’ quality. The
environmental and economic objectives are often combined in eco-innovations (Beise & Rennings, 2005).
Similar to the conventional innovation, within eco-innovation, a distinction can be made between
process and product innovation. Eco-process innovations can be defined innovations that “develop products
and services which cause positive (or less negative) externalities on environment compared to alternative
production processes” (Triguero et al., 2013, p. 27). Despite the proliferation of eco-product innovations, no
clear definition of this term exists. Within this study, eco-product innovation is defined as the introduction of
a new or significantly improved product which reduces environmental harm.
This research focussed on the consumer’s adoption intention of eco-product innovations. A reason
for the restricted focus is that the study is conducted among consumers, who do not adopt the firm’s
processes, but the outcome of the processes. Furthermore, consumer’s cannot easily imagine the eco-process
innovations that a firm can implement. Therefore, focussing on both eco-product and eco-process innovation
requires another set-up, which is practically not feasible.
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III.

Adoption of Innovations

The adoption of innovations is defined as the decision of a consumer to fully use an innovation (Rogers,
2003). This definition relates to adoption behavior. Adoption intention and adoption behavior are often used
interchangeably to reflect adoption. Adoption behavior is “the (trial) purchase of an innovation” (Arts,
Frambach & Bijmolt, 2011, p. 135). Adoption intention, on the other hand, is the “consumers’ expressed
desire to purchase a new product in the near future” (Arts et al., 2011, p. 135). In the case of innovations, the
actual adoption behavior cannot be examined prior to the launch (Plouffe, Van den Bosch & Hulland, 2001).
Therefore, measures must be used that are closely related to adoption behavior. Intention is suggested to be
among the best predictors of behavior. Behavioral intentions explain a considerable proportion of variance in
behavior (Ajzen & Fishbein, 2005). The correlation between intention and behavior is found to be 0.53,
based on a meta-analysis by Sheppard, Hartwick, and Warshaw (1988). Hence, this article will use adoption
intention as a proxy for adoption behavior.
In the literature, several theoretical models have been developed in order to explain consumers’
adoption of innovations. Studies build upon the diffusion of innovation theory (DOI) (Rogers, 2003), the
Technology Acceptance Model (TAM) (Davis, 1989), the Theory of Reasoned Action (TRA) (Fishbein &
Ajzen, 1975) and its extension, the Theory of Planned Behavior (TPB) (Ajzen, 1985). In TAM, attitude
towards use and perceived usefulness both influence the behavioral intention. In turn, the attitude towards
use is driven by perceived usefulness and perceived ease of use. The perceived use and usefulness constructs
of TAM are similar to the complexity and relative advantage constructs of the DOI theory. Since DOI theory
consists of more constructs, more variables are taken into account that could explain the adoption intention
of eco-product innovations. Furthermore, as TAM ignores intrinsic motivation, the ability to use TAM in a
customer context is limited. As this research focuses on the customer context, this theory is considered to be
inappropriate. Furthermore, in TRA, attitude towards behavior and the subject norm determine behavior
intention, which in turn influences behavior. In TPB, behavior intention is influenced by a third construct,
namely perceived behavioral control. TRA and TPB are valuable predictors of consumers’ behavior.
Comparing TRA, TPB, and DOI theory, the diffusion of innovation theory takes into consideration the
acquisition of knowledge to be the part of the innovation-decision process, whereas TRA and TPB disregard
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the impact of knowledge. As this study aims to examine the impact of environmental information on
adoption intention, which broadens consumers’ knowledge, the DOI is considered to better fit this study.
Therefore, I decided to focus on the DOI.
Rogers’ diffusion theory is the best-known model of innovation adoption (Püschel, Mazzon &
Hernandez, 2010). The perceived innovation characteristics, described in Rogers’ diffusion theory, are found
to be important drivers of the adoption of innovations (Rogers, 2003). Tornatzky and Klein (1982) even
argue that the perceptions of the innovation characteristics were consistently the best predictors of consumer
adoption. Individual's perception of an innovation is suggested to precede the adoption of an innovation
(Flight et al, 2011). Furthermore, the relevance of innovation characteristics is stressed by Moore and
Benbasat (1991), who state that consumer behavior is highly conditioned by the consumer perceptions of the
innovations’ characteristics.
According to Rogers’ diffusion of innovations theory, the adoption of an innovation consists of five
sequential stages: collecting information about the innovation; forming an attitude towards the innovation;
making the decision to adopt it or not; implementing the innovation and confirming the decision (Rogers,
2003). In the second stage, the attitude towards the new product is generated based on the adopter's personal
characteristics and the perceptions of the innovation characteristics. Attitude formation is fundamental in
understanding adoption (Rogers, 2003; Jansson, 2011). The personal characteristics, however, tend to be
way less effective in predicting adoption intention than the perceptions of innovations (Ostlund, 1974; Labay
& Kinnear, 1981).

IV.

Perceived innovation characteristics

Rogers (2003) argues that the perceived innovation characteristics are the most important predictors of
adoption. The innovation characteristics are relative advantage, compatibility, complexity, trialability, and
observability. These attributes are found to explain most of the variance in the adoption rates (49-87%)
(Rogers, 2003). Relative advantage can be defined as the degree to which the new product is perceived to be
superior to the existing product is supersedes. The characteristic, compatibility refers to the extent that the
innovation appears to be consistent with existing values, experience, and needs. In addition, complexity is
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the degree to which the potential adopter perceives the innovation to be hard to understand and use.
Triability is the degree to which the potential adopter can try and test the innovation on a limited basis.
Lastly, the attribute observability is the degree of the visibility of the innovations’ results of the innovation
to others (Driessen & Hillebrand, 2002; Arts et al., 2011).
However, previous research has suggested that the innovation characteristics are not equally
important in predicting adoption intention. The best predictors of adoption are found the be relative
advantage, compatibility, and complexity (Tornatzky & Klein, 1982; Arts et al., 2011). According to Arts et
al. (2011), the other two antecedents of innovation, observability, and trialability are not significantly related
to adoption intention.
The innovation characteristic relative advantage is found to be positively related to adoption intention
(Arts et al., 2011). The likelihood that the potential adopter will adopt the product increases when customers
perceive the new product to have a relative advantage over alternative products (Holak & Lehmann, 1990;
Rogers, 2003).
Furthermore, a positive relationship is found between compatibility and adoption intention (Arts et
al., 2011). Potential adopters of new products are resistant to change. Therefore, if behavioral modification is
needed in order to adopt an innovation, the customer will be less likely to adopt it (Holak & Lehmann, 1990;
Driessen & Hillebrand, 2002 ).
The antecedent complexity negatively influences the adoption rate (Arts et al., 2011). If the potential
adopter perceives the new product to be complicated to use and hard to understand, the barriers to adoption
will be high (Driessen & Hillebrand, 2002).

V.

Antecedents of Eco-product innovation

The available literature on the diffusion of eco-product innovation shows that the perceived innovation
characteristics are also relevant predictors of the adoption intention of eco-product innovations (Jansson,
2011). Prior research found that perceived relative advantage, compatibility, and complexity significantly
impact the adoption intention of eco-product innovations.
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First of all, the innovation characteristics, relative advantage, and compatibility have a positive
impact on the adoption of eco-product innovations, such as solar energy systems (Labay & Kinnear, 1981), a
an electronic indicator providing feedback on in-home energy use (Völlink, Meertens & Midden, 2002) and
alternative fuel vehicles (Jansson, 2011). Additionally, compatibility also positively influences the adoption
of automatic off switches of washing machines (Völlink et al. 2002) and electric vehicles (Peters &
Dutschke, 2014).
Given the variety of past research that suggests that relative advantage and compatibility are
positively related to the adoption intention of eco-product innovations, I propose the following hypothesis:

H1: Relative advantage has a positive effect on the adoption intention of eco-product innovations
H2: Compatibility has a positive effect on the adoption invention of eco-product innovations.

Complexity has been found to negatively influence the adoption of the following eco-product
innovations: solar energy systems (Labay & Kinnear, 1981), green electricity (Arkesteijn & Oerlemans,
2005), automatic off switches for washing machines (Völlink et al., 2002) and alternative fuel vehicles
(Jansson, 2011). Observability and trialability are not significantly related to the adoption of eco-product
innovations, such as solar power and energy conservation interventions (Labay & Kinnear, 1981; Völlink et
al., 2002). I propose the following hypothesis regarding the relationship between complexity and the
adoption intention of eco-product innovations.

H3: Complexity has a negative effect on the adoption intention of eco-product innovations.
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Figure 1: Conceptual framework and hypotheses

Next to the innovation characteristics, knowledge is found to significantly impact adoption intention
(Rogers, 2003). Previous research suggests that knowledge about the existence of an innovation can provide
motivation to ultimately adopt it (Rogers, 2003). Furthermore, the availability of information about
innovations is found to make a difference in the attitude that a consumer has toward the adoption of an
innovation (Ozaki, 2011), which in turn influences adoption intention (Rogers, 2003). This can be explained
by the diffusion of innovation theory. As explained above, the diffusion of innovations consists of five
sequential stages. The first stage can be considered to be of great relevance in the diffusion of innovation
process. The potential adopter acquires the initial knowledge of the innovation in this stage, based on this
knowledge they evaluate the innovation characteristics, which influences the attitude that is formed towards
the innovation. The attitude, in turn, influences the adoption intention of new products (Shim, Shin &
Kwak, 2018). This is supported by Ozaki (2011), who argues that in the case of hybrid vehicles, that are still
in the early stage of adoption, the adoption rate will not increase without the provision of more information
to consumers. More knowledge on the benefits of the vehicle would positively influence the perceptions of
the hybrid vehicle, resulting in higher adoption rates (Ozaki, 2011).
So it can be argued that the consumers’ perception of the innovation characteristics, is affected by
knowledge. Consumer’s knowledge of the sustainability of a product is influenced by the availability of
environmental information. Therefore, it is expected that the communication of environmental information
to consumers affects the perceived innovation characteristics, which in turn influences adoption intention.
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VI.

Information in advertisements

One way of communicating environmental information to consumers is in the form of green advertisements.
Green advertisement can be defined as “any ad that meets one or more of the following criteria: (1) explicitly
or implicitly addresses the relationship between a product/service and the biophysical environment, (2)
promotes a green lifestyle with or without highlighting a product/service, and (3) presents a corporate image
of environmental responsibility” (Banerjee et al., 1995, p. 22). Research has classified green advertisement
based on different characteristics. Banerjee et al. (1995) looked at the extent of environmental information in
the ads and classified the ads into three categories: shallow, moderate and deep. This classification is
expanded by Wagner and Hansen (2002), who took into account the textual and executional elements.
Carlson, Grove, and Kangun (1993) focused on environmental claims that can be conveyed in marketing
advertisement messages and categorized these claims into product-oriented, process-oriented, imageoriented and environmental facts.
First of all, product-oriented claims can be defined as a claim that “focuses on the environmentally
friendly attributes that a product possesses (e.g. “This product is biodegradable”) (Carlson et al., 1993).
Process-oriented claims can be defined as a claim that “deals with an organization’s internal technology,
production technique and/or disposal method that yields environmental benefits (e.g. “20% of the raw
materials used, is recycled”) (Carlson et al., 1993). Furthermore, image-oriented claims can be defined as a
claim that “associates an organization with an environmental cause or activity for which there is a broadbased public support” (e.g. “we, as a firm, aid in preserving our forest”) (Carlson et al., 1993, p.31). Lastly,
the claim type environmental facts can be defined as a claim that “involves an independent statement that is
ostensibly factual in nature from an organization about the environment at large, or its conditions” (e.g. “The
world's rain forests are being destroyed at the rate of two acres per second”) (Carlson et al., 1993, p.31).
Product and process-orientation claims are identified to be substantive environmental claims, which
provide concrete information on the organization's efforts that have a positive effect on the environment
(Ottman, 1993). On the other hand, image-oriented claims and environmental fact, are identified as
associative claims. Associative claims represent organizational endeavors without directly referencing to the
positive environmental effects of its product or processes (Carlson, Grove, Kangun & Polonsky, 1996).
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Consumers prefer concrete information on the green product, therefore substantive environmental claims
tend to be more effective in generating favorable consumer responses, compared to associative claims (Chan,
Leung & Wong, 2006). For that reason, this research will disregard the claim types image oriented and
environmental fact and will focus on product and process-oriented environmental information types. Both
types of information are related to eco-product innovations. So does product-oriented information inform the
consumer about the environmental attributes that an innovation possesses and process-oriented information
about the environmental benefits that an innovation possess due to changes in the production process of the
product.
In addition, this research will focus on the formulation of these environmental information types in
advertisements. I will make a distinction between environmental information formulated in warning
messages and non-warning messages. Health-related warning labels already proved to be effective. So did
previous research suggests that warning labels on cigarette packs have a high potential to lower smoking
intentions (White, Webster & Wakefield, 2008). Furthermore, sugar warning labels may be a helpful tool to
reduce demand for products that are high-in-sugar (Ang, Argawal & Finkelstein, 2019). Next to the
existence of warning labels on products, warning labels also emerge also on services. For example in The
Netherlands financial entities are obligated to warn consumers for the negative consequences of taking out a
loan (AFM, n.d.). Despite the proliferation of warning labels in the Netherlands, no warning labels exist, that
provide information on the environmental harm that is caused by non-green products. The negative image
may contribute to the reduction of the appeal of non-green products and in turn, the appeal of green products
may rise. This is supported by Borin et al. (2011) who argue that when green products highlight their
positive environmental impact on the environment and non-green products disclose their negative impact on
the environment, consumers will prefer green products over the non-green product.
It is expected that environmental advertisement messages enhance consumer’s knowledge and the
attitude toward the green product. The environmental information given in the advertisement, helps the
consumer to distinguish the green product from the ordinary product, which results in the recognition of the
advantage of green products (Chekima et al., 2016). Based on this information it is expected that productoriented, as well as, process-oriented information, positively influence the adoption intention of eco-product
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innovations. However, when distinguishing between the two types of information, a slightly different effect
is predicted. Product-oriented information is classified to be more deceptive or misleading than processoriented information. This type of information tends to be perceived as overly vague, as the information
given is too broad to have a clear meaning (Carlson et al., 1993). When the perceived claim specificity is
low, the value of the information will also be perceived to be low (Davis, 1994). Hence, when productoriented information is perceived as vague, consumers are less likely to acknowledge the environmental
benefits that the product possesses compared to alternatives. Therefore, it would be reasonable to assume
that process-oriented information has a stronger positive effect on relative advantage than product-oriented
information. Relative advantage, in turn, influences the adoption intention of eco-product innovations.
Departing from the effect of type of environmental information on relative advantage discussed above, I
posit the following hypothesis:

H4: The type of environmental information conveyed in advertisements positively influences relative
advantage, which in turn impacts the adoption intention of eco-product innovations: process-oriented
information has a stronger positive effect than product-oriented information.

Switching focus to the type of formulation of the environmental information in advertisements,
warning messages may increase the frequency of consumers thinking about the environmental damage that
non-green products may cause. As a result, warning messages distinguishes the non-green product, from the
green product, by emphasizing the disadvantage of the product. Non-warning messages, on the other hand,
highlight the environmental advantage of the green product, which in turn helps the consumer to distinguish
between the green product and the non-green product. Thus, it is expected that warning messages have a
weaker effect on the perceived relative advantage by consumers than non-warning messages. Relative
advantage, in turn, impacts the adoption intention of eco-product innovations. Therefore, I posit the
following hypothesis:
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H5: The type of formulation of environmental information in advertisements influences relative advantage,
which in turn impacts the adoption intention of eco-product innovations: warning messages have a weaker
effect than product-oriented information.

To date, no research has been done on the effect between environmental information and
compatibility. Compatibility can be divided into the innovations consistency with the consumers’ values,
needs, and experiences. First of all, focussing on the values and needs of the consumer, it is expected that if
the environmental information fits with the values and needs, it will enhance their perceived compatibility
with the eco-product innovation. With regard to the consumers’ experiences, product and process-oriented
information, are expected to have different effects on compatibility. Davis (1993), was the first to make a
distinction between products that physically changed to provide an environmental benefit and products from
which the environmental benefit is not related to physical product changes. Product-oriented information
informs the customer about the physical changes in the product in order to provide environmental benefits.
Thus, the product possesses environmental benefits because the product has been changed. As it is not the
same product, consumers are less assured that the product will still provide the principal benefit desired in
the product category (Davis, 1993). Products that do not provide the same benefits are not compatible with
the experiences of the consumer. Process-oriented information, on the other hand, refers to environmental
benefits that are not provided by physical changes in the product but instead changes in internal technology,
production technique or disposal method. Because the product itself remains unchanged, consumers are
assured that the product will continue to provide the traditional product category benefits. Products
providing the same benefits are compatible with the experiences of the consumer. Based on this information
it is expected that process-oriented is more likely to positively influence compatibility than product-oriented
information, which in turn impacts the adoption intention of eco-product innovations. This results in the
following hypotheses:

H6: The type of environmental information conveyed in advertisements positively influences compatibility,
which in turn impacts the adoption intention of eco-product innovations: process-oriented information has a
stronger positive effect than product-oriented information.
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Furthermore, as already mentioned above, it is expected that the perceived compatibility with the
eco-product innovation will rise when the communicated environmental information fits with the consumer's
values and needs. Warning messages, highlight that the product does not possess any environmental friendly
attributes. Non-warning messages, on the other hand, inform the consumer about the environmentally
friendly attributes of the product. Therefore it is expected warning messages have a weaker effect on
compatibility than non-warning messages. Compatibility, in turn, influences the adoption intention of ecoproduct innovations. This leads us to the following hypotheses:

H7: The type of formulation of environmental information in advertisements influences compatibility, which
in turn impacts the adoption intention of eco-product innovations: warning messages have a weaker effect
than non-warning messages on compatibility.

Switching focus to complexity, previous research found that potential buyers may be concerned
about the complexity of understanding and using green products, like eco-friendly detergent (Shim et al.,
2018). However not all eco-product innovations will be perceived to be more complex. So did the results of
the research done by Jansson (2011) show that adopters, as well as, non-adopters did not perceive the
alternative fuel vehicle to be complex. Complexity will increase when products are difficult to understand
and use. I expect that the changes that have taken place in the product in order to possess an environmentally
friendly attribute, are too small for consumers, to consider the product to be more complex. As a result, with
regard to the type of environmental information, product-oriented information and process-oriented
information are expected to not influence complexity. Furthermore, as it is assumed that the eco-friendly
attributes of the mobile phone will not lead to perceived increased complexity, the type of formulation will
not significantly influence complexity. Consequently, I do not propose any hypotheses.
Figure 1 shows an overview of the conceptual model and the hypotheses.
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METHODOLOGY

I.

Design

To test the research model along with the hypotheses, an experimental design was chosen as the most
suitable mode of data collection. Compared to a survey, or a non-experimental design, an experimental
design can involve some controlled manipulation, which leads to the ability to draw causal inference (Hair,
Black, Babin & Anderson, 2015). Furthermore, it is acknowledged that case studies allow an in-depth
exploration of a phenomenon that is not well described (Yin, 2009). However, in order to provide evidence
for any causal effects, an experiment is deemed an appropriate method (Hair et al., 2015). The experiment
employed a 2 x 2 independent factorial research design, including a control group. The two factors are type
of information (e.g. product-oriented vs. process-oriented) and type of formulation (e.g. warning vs. nonwarning). In the control group, the respondents were exposed to an advertisement without any environmental
information and served as a baseline to analyze whether the type of environmental information and
formulation of environmental information influences adoption intention. The independent design meant that
different respondents participate in each condition (Field, 2009)

II.

Stimuli and pre-test

Five stimulus advertisements for a fictitious mobile phone brand, MyPhone, were created, representing an
advertisement that includes product-oriented environmental information formulated in a non-warning
message (experimental group 1), process-oriented environmental information formulated in a non-warning
message (experimental group 2), product-oriented environmental information formulated in a warning
message (experimental group 3), process-oriented environmental information formulated in a warning
message (experimental group 4) or no environmental information (the control group). Figure 2 gives an
overview of the composition of the stimuli.
It was decided to use a fictitious brand name, as the respondents may have perceptions of existing
mobile phone brands. Consumers’ brand perceptions could not be controlled and may distort the results
(Perrien, Dussart & Paul, 1985).
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Each advertisement presented the brand name, a picture of the mobile phone, the phones’
specifications and the price. The presented product information corresponds to several actual mobile phones
available in The Netherlands. In addition, each advertisement (except for the control stimulus) was inserted
with environmental information, which differed in the type of information (product-oriented vs. processoriented) and type of formulation (non-warning vs. warning). Overall, the headline, brand name, picture, and
price were constant across the stimulus advertisements. Manipulation of the environmental information was
achieved by including product or process-oriented information formulated in a non-warning message in the
body copy of the advertisement or including product or process-oriented information formulated in a
warning message on the bottom right of the advertisement. See Appendix A for an overview of the stimulus.
The following environmental information was provided in the stimulus advertisements:
Experimental group 1: With this product parts can be replaced yourself, which makes the design sustainable.

Experimental group 2: In the production process of My Phone 25% of the raw materials are recycled.

Experimental group 3: Pay attention! This product has a planned short life span, which is harmful to the
environment.

Experimental group 4: Pay attention! In the production process, raw materials are used that are harmful to
the environment.

Figure 2: Framework for the composition of the environmental information conveyed in the stimuli

18

To ensure that the environmental information included in the stimulus advertisements was perceived
as intended, a pre-test was conducted. For each condition, a small sample of 5 respondents was asked to
view one of the stimuli and rate the advertisements on three items measured on a seven-point Likert scale
(1—“strongly disagree” and 7—“strongly agree”). The three items measured the degree to which the
advertisement contained information on the environmental friendliness the product, the degree to which the
advertisement contained information on the environmental friendliness of the production process and the
degree to which the advertisement warned the consumers. The respondents that participated in the pre-test,
did not participate in the actual research.
Looking at the means of the three items, it is demonstrated that the two advertisements that include
process-oriented information were perceived to include more process-oriented information (M=5.6;
SD=1.52) (M=4.2; SD=2.68) than product-oriented information (M=2.8; SD=1.79 ) (M=3.6; SD=2.41), for
the non-warning messages and warning messages respectively. Furthermore, the advertisement that includes
process-oriented information in the form of a warning message was perceived to warn the consumer to a
higher degree (M=4.4; SD=2.79) than the non-warning message (M=3.2; SD=1.30). The advertisements
conveyed with product-oriented information were both perceived to include more product-oriented
information (M=3.4; SD=1.52) (M=5.2; SD=1.79) than process-oriented information (M=2.6; SD=1.95)
(M=2.2; SD=2.17), for non-warning messages and warning messages respectively. Additionally, the
advertisement that includes product-oriented information in the form of a warning message, was perceived to
warn the consumer to a higher degree (M=5.4, SD=1.82) than the non-warning message (M=3.2; SD=1.79).
Thus, all stimulus advertisements were perceived as intended.

III.

Measures

The measures for the key constructs were based on existing scales from the literature. Each item is measured
on a seven-point Likert scale (1—“strongly disagree” and 7—“strongly agree”). An overview of the
constructs and the related items can be found in Table 1. The items that are followed by an (r) were
reversed-scored during data entry.
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Dependent Variable: Adoption Intention
The scale used to measure the dependent variable adoption intention was based on Tucker, Rifon, Lee, and
Reece (2012). This scale was chosen, as these items are a highly reliable measurement scale for the related
construct purchase intention (𝛼 = 0.90)(Tucker et al., 2012). However, the items only focus on the purchase
intention of innovations, while adoption also refers to the decision to use and implement innovations
(Rogers, 2003). Therefore, I decided to add one more item, measuring the intention to use an innovation,
based on the scale development by Taylor and Todd (1995). Adjustments were made in some of the phrases
in order to adapt their meaning to the fit of the adoption of electronic eco-product innovations.
Independent Variables: Perceived Innovation Characteristics
The perceived innovation characteristics consist in total of three dimensions: relative advantage,
compatibility, and complexity. First of all, complexity is based on the scale ‘ease of use’ developed by
Meuter, Bitner, Ostrom & Brown (2005). Meuter et al. (2005) developed this scale to measure complexity,
as one of the 5 characteristics thought to influence adoption intention. The items for the dimensions relative
advantage and compatibility follow the scale development work by Rijsdijk, Hultink, and Diamantopoulos
(2007). Both scale developments have a high degree of consistency between multiple measurements of the
variables, as the Cronbach's alpha is above the threshold of 0.7 (𝛼=0.83, α =0.86 and 𝛼=0.87, respectively)
(Rijsdijk et al., 2007; Meuter et al., 2005; Hair et al., 2015).
Independent Variables: Type of Information and Type of Formulation
Two more independent variables can be identified, namely the categorical variables type of information
(product-oriented vs. process-oriented) and type of formulation (non-warning vs. warning). The combination
of these two categorical variables resulted in total in four different environmental messages that were
conveyed in the stimulus advertisement. Based on the definitions, provided by Carlson et al. (1993), I
developed 4 different types of environmental messages, that fit with the related product that was advertised.
The product-oriented information that is formulated in a non-warning message, consisted of information
regarding the environmentally friendly attributes of the product. The warning message, on the other hand,
consisted of information regarding the environmental harm that is caused by the attributes of the product.
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Switching focus to process-oriented information, the non-warning message consisted of information
regarding the environmentally friendly production process of the product. The warning message consisted of
information regarding the environmental harm that is caused in the production process.

Control Variables
This research also included several control variables that might affect the adoption intention of eco-product
innovations. First of all, I controlled for environmental concern. The scale used to measure environmental
concern is based on the revisited ‘new environmental paradigm’ scale (NEP) developed by Dunlap, van
Liere, Mertig and Jones (2000), consisting of 15 items. The NEP features predictive and construct validity.
Furthermore, reliability is measured based on internal consistency. The Cronbach's alpha is sufficiently high
(α = 0.83), indicating internal consistency of the entire scale (Dunlap et al., 2000). However, when looking
to the item-to-total correlation, only six of the items from the NEP scale score higher than the threshold of
0.5. Therefore, the remaining 9 items were eliminated from the NEP scale in order to generate acceptable
reliability. With regard to the conceptual validity of the remaining six items, they fit theoretically well with
the construct environmental concern.
Additionally, when performing the regression analyses, I controlled for gender, age, educational level
and net household income per month. These adopter socio-demographics are found to be significantly
related to adoption intention (Wang, Fan, Zhao, Yan & Fu, 2016). The control variable of gender is
measured based on the categories male and female. The second control variable age is measured based on
the categories: aged between 18 and 20, aged between 21 and 30, aged between 31 and 40, aged between 41
and 50, and aged between 51 and 65, respectively. Third, educational level is measured based on the
categories: second education or below, MBO, HBO bachelor and WO bachelor, respectively. Lastly, the
control variable net household income per month is measured based on the categories: less than €500, €500€1500, €1500-€2500, €2500-€4500 and more than €4500, respectively.
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The socio-demographics were measured in categories, however, a linear regression presupposes that the
variables are metrically scaled. Therefore, the socio-demographic categories needed to be converted into
dummy (dichotomous) variables, in order to be able to use these variables in the analysis. The control
variables gender, age, education, and income were replaced with two dichotomous variables, as including
more dichotomous variables would require a higher sample size.
First of all, as the variable gender consists of 2 categories, a dummy variable can be created with
gender = 0 for female and gender = 1 for male.
Second, regarding the control variable age, a dummy variable was created with age = 0 for people
aged between 18 and 30 and age = 1 for people aged between 31 and 65. The concern regarding
environmental quality tends to be higher among younger people than their older counterparts (Van Liere &
Dunlap, 1980). One explanation for the negative relationship between age and environmental concern is that
people are more sensitive to be concerned about the environment when they have grown up in a time period
in which the environmental concern has been an important issue (Straughan & Roberts, 1999). In the 1990s
rise in environmental concern was indicated by the academic literature (Straughan & Roberts, 1999). The
people that are born in this time period are around the age of 30.
Switching focus to the level of education, a dummy variable was created with education level = 0 for
secondary education or below and MBO, called low education and education level =1 for HBO bachelor and
WO bachelor, called high education. Prior research found that better-educated people have a higher
environmental concern (Diamantopoulos, Schlegelmilch, Sinkovics & Bohlen, 2003; Straughan & Roberts,
1999). Higher educated people are expected to better understand environmental issues, which results in
higher concern about the environmental quality and higher motivation to act in favor of the environment
(Diamantopoulos et al., 2003; Finisterra do Paço, Barata Raposo & Filho, 2009). The ISCED divided
education in three levels; lower education, intermediate education, and tertiary education. The education
level category ‘second education or below’ belongs to the lower education, the category ‘MBO’ belongs to
the intermediate education and the last two categories ‘HBO bachelor’ and ‘WO bachelor’ belong to the
tertiary education, also considered to be higher education (CBS, 2017).
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Lastly, with regard to the net household income per month, a dummy variable was created with
income level = 0 for less than €500, €500-€1500 and €1500-€2500 and income level = 1 for €2500-€4500
and more than €4500, respectively. The level of income impacts the ecological and environmental attitudes
of people (Straughan & Roberts, 1999). One of the most common explanations for this belief is that
consumers with higher income have a greater economic ability to bear the slightly higher costs of green
product offerings (Straughan & Roberts, 1999; Jansson, Marell & Nordlund, 2011). The average net annual
household income in the Netherlands is €28.800, which is approximately a little less than €2.500 per month
(CBS, 2018). I took this average as the division point, of low-level income and high-level income.
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Table 1: Measures table
Construct

Dimensions

Items

Original items

Source

-I would consider buying this product.
-My willingness to buy this product is high.
- I intend to use this product.

- I would consider buying this toilet paper
- My willingness to buy this brand of toilet paper is high.
- I intend to use the CRC this term.

Based on
(Tucker et al., 2012;
Taylor & Todd, 1995)

Relative
Advantage

- This product offers advantages that are not offered by
competing products.
- This product is, in my eyes, superior to competing products.
- This product solves a problem that I cannot solve with
competing products.

- This product offers advantages that are not offered by competing
products
- This product is, in my eyes, superior to competing products
- This product solves a problem that I cannot solve with competing
products

(Rijsdijk et al., 2007)

Compatibility

- This product fits into my way of living.
- This product fits the way I do things.
- This product suits me well.

- This product fits into my way of living
- This product fits the way I do things
- This product suits me well

(Rijsdijk et al., 2007)

Complexity

- I believe that the product is cumbersome to use.
- It is difficult to use the product.
- I believe that the product is easy to use (r)

- I believe that the SST is cumbersome to use
- It is difficult to use the SST
- I believe that the SST is easy to use

(Meuter et al., 2005)

Environmental
concern

- Humans are severely abusing the environment.
- The balance of nature is strong enough to cope with the
impacts of modern industrial nation. (r)
- The so-called “ecological crisis” facing humankind has been
greatly exaggerated. (r)
-The earth is like a spaceship with very limited room and
resources.
- Humans were meant to rule over the rest of nature. (r)
- If things continue on their present course, we will soon
experience a major ecological catastrophe.

- Humans are severely abusing the environment.
- The balance of nature is strong enough to cope with the impacts
of modern industrial nation. (r)
- The so-called “ecological crisis” facing humankind has been
greatly exaggerated. (r)
-The earth is like a spaceship with very limited room and resources.
- Humans were meant to rule over the rest of nature. (r)
- If things continue on their present course, we will soon experience
a major ecological catastrophe.

(Dunlap et al., 2000)

Gender

- The gender of the (potential) adopter

Based on (Wang et al., 2016)

Age

- The age of the (potential) adopter

Based on (Wang et al., 2016)

Education

- The level of education a consumer has enjoyed.

Based on (Wang et al., 2016)

Income

- The household income per month of the (potential) adopter.

Based on Wang et al., (2016)

Adoption
Intention

Perceived
Innovation
Characteristics

Note: (r) = reverse-coded scores
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Since minor changes were made in the items measuring adoption intention, the innovation characteristics
and environmental concern, the reliability and validity of the scale of the constructs were re-assessed. First
of all, by computing the Cronbach's coefficient alpha, the reliability of the construct scale was evaluated. In
Table 2, the number of items comprising each scale and the Cronbach's alpha can be found. The reliability of
the scales, as represented by the Cronbach’s alpha, ranged from 0.712 to 0.913. As the acceptable lower limit
is deemed to be .70 (Hair et al., 2015), the scale reliabilities exhibited an adequate level of reliability.

Table 2: Scale reliabilities
Scale

Number of items

Reliability from our sample

Adoption Intention

3

0.910

Relative Advantage

3

0.888

Compatibility

3

0.913

Complexity

3

0.748

Environmental concern

6

0.711

The validity of the scales was assessed by performing a series of factor analyses. The items
measuring the three innovation characteristic constructs were included in one single factor analysis. For the
constructs adoption intention and environmental concern, a separate analysis was performed per scale. Each
factor analysis used a principal component method, as the objective is the summarize the information in a
small set of factors (Hair et al., 2015). Furthermore, the factor analysis for the construct adoption intention
did not make use of a factor rotation method, as only one factor was identified. Oblique rotation was used for
the factor analysis of the innovation characteristics and environmental concern because each factor being
measured is expected to have some shared variance. Furthermore, the conduction of the factor analyses was
appropriate. There is sufficient correlation between each set of scale items, as for each factor analysis
Bartlett’s Test of Sphericity was significant and the results of the KMO test were higher than 0.5.
Based on the number of respondents used in this research, factor loadings of 0.5 are required for
significance (Hair et al., 2015). This indicates that for adoption intention and the innovation characteristics,
the scale items associated with a given construct, significantly loaded one its corresponding construct. The
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factor loadings, communalities and explained variance of the construct adoption intention are shown in
Table 3 and of the perceived innovation characteristics are shown in Table 4.
With regard to the control variable environmental concern, the items load on two factors. Table 5
reports the factor loadings for the two components and the communalities per item. The findings of this
factor analysis are not surprising. Dunlap et al. (2000) mentioned that there is no consensus on the question
of whether the NEP scale measures one single construct or is composed of multiple dimensions. The
emergence of multiple dimensions in the NEP items in some samples is not unexpected as the belief systems
of the populations differ in how they are organized into one coherent framework. Whether the NEP items
will be divided into multiple dimensions or in one single construct should be determined based on the results
of the individual study (Dunlap et al., 2000). The two emerged dimensions were not perceived to be
meaningful. Furthermore, the entire set of items were an internally consistent measure. Therefore, the NEP
scale was treated as a single variable.

Table 3: Summary statistics and factor loadings of adoption intention
Item

Mean

Standard
deviation

Factor
loadings

Communalities

I would consider buying this product

3.900

1.700

0.937

0.877

My willingness to buy this product is
high

3.392

1.591

0.939

0.882

I intend to use this product

3.720

1.825

0.893

0.797

Adoption Intention

Percentage of variance explained

85.19

Note: Extraction method: Principal Component Analysis, Varimax rotation with Kaiser Normalization.
Total variance explained = 85,19%; KMO = 0.738; Bartlett’s test chi-sq. = 266,988, df = 3, p = 0.000
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Table 4: Summary statistics and factor loadings for the perceived innovation characteristics
Item

Mean

Standard
deviation

Factor loadings

Communalities

Component
1

2

3

Relative advantage
This product offers advantages that
are not offered by competing
products

3.744

1.800

-0.867

0.802

This product is, in my eyes,
superior to competing products

3.248

1.625

-0.911

0.852

This product solves a problem that
I cannot solve with competing
products

3.001

1.568

-0.914

0.825

This product fits into my way of
living

3.928

1.622

0.863

0.818

This product fits the way I do
things

3.992

1.537

0.949

0.854

This product suits me well

3.912

1.497

0.879

0.852

I believe that the product is
cumbersome to use

2.496

1.377

0.913

0.809

It is difficult to use the product

2.336

1.204

0.940

0.861

I believe that the product is easy to
use

2.744

1.331

0.510

0.514

Compatibility

Complexity

Percentage of variance explained

13.50

42.76 23.62

Note: Extraction method: Principal Component Analysis, Oblimin rotation with Kaiser Normalization, loadings below 0.40 are
not shown. Total variance explained = 79.87%; KMO = 0.743;
Bartlett’s test chi-sq. = 675,135, df = 36, p = 0.000
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Table 5: Summary statistics and factor loadings for environmental concern
Item

Mean

Standard
deviation

Factor loadings

Communalities

Component
1

2

environmental concern
Humans are severely abusing the
environment.

5.656

1.063

0.543

The balance of nature is strong enough
to cope with the impacts of modern
industrial nation. (r)

5.664

1.107

0.880

0.714

The so-called “ecological crisis” facing
humankind has been greatly
exaggerated. (r)

5.272

1.352

0.675

0.707

The earth is like a spaceship with very
limited room and resources.

4.352

1.525

Humans were meant to rule over the
rest of nature. (r)

4.816

1.653

If things continue on their present
course, we will soon experience a
major ecological catastrophe.

4.865

1.469

0.657

Percentage variance explained

0.822
0.715

0.537
0.684

-a

0.615

0.521

-a

Note: Extraction method: Principal Component Analysis, Oblimin rotation with Kaiser Normalization, loadings less than 0.4 are
not shown. Total variance explained = -* ; KMO = 0.762;
Bartlett’s test chi-sq. = 143.230, df = 15, p = 0.000
a
When components are correlated, sums of squared loadings cannot be added to obtain total variance.

IV.

Sample and procedure

Based on the research design, the recommended quantity per group is 20 observations (Hair et al., 2015).
This experimental design consisted of in total 5 groups (including a control group) and therefore the initial
target sample required 100 observations for an adequate analysis. I decided to have a sample size that was
slightly higher than the minimum number of required observations (N= 125), in order to increase the power
(Hair et al., 2015). Furthermore, I strived to ensure equal sample sizes for all groups.
As the average age of (potential) consumers, that adopt mobile phones themselves, are expected to be
between the age of 18 and 65, the sample will be drawn from (potential) Dutch consumers of mobile phones,
which have a minimum age of 18 and a maximum age of 65.
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The respondents were recruited by using a random sampling technique. Questionnaires were
distributed to the customers of the Albert Heijn supermarket in Nijmegen. Every fifth visitor of the
supermarket was approached for the experiment, in order to minimize the bias in the selection of
respondents. In total, there were 5 questionnaires, presenting one of the 5 stimulus advertisements. All who
agreed to participate in the study were asked to fill in one of the 5 questionnaires. Those who were not
willing to participate were asked for the reason why. At the beginning of the questionnaire, the respondents
were asked to view the advertisement before they proceded to the questionnaire. The questionnaire started
with questions regarding the adoption intention and perceived innovation characteristics. Next, questions
were posed to check the manipulation. Then the control variable environmental concern was measured,
followed by the remaining control variables gender, age, education, and income. Lastly, the respondents
were thanked for their participation (see Appendix B).
In total, 125 questionnaires were completed. It should be kept in mind, that the number of usable
questionnaires depends on whether the analysis includes the control group or not. When the control group is
excluded from the analysis, a sample of 100 is left.
0f the 125 respondents, 44% were male and the remaining 56% were female. Regarding age,
approximately 49% of the respondents were aged between 18 and 30 and approximately 51% were aged
between 31 and 65. Furthermore, among these respondents, approximately 25% had a low education level
and 75% had a high education level. Lastly, with regard to the income level, approximately 62% of the
respondents had a net household income of €2500 or less per month, 38% had a net household income of
€2501 or higher. Comparing the sample with data from ‘Centraal Bureau van de Statistiek’ (CBS) indicated
that the sample is not truly representative of the total Dutch population (see Table C1 in Appendix C). The
representativeness of the sample is examined by conducting a chi-square analysis (see Table C2 in Appendix
C). The chi-square statistics showed that the sample generalized well to the total population with respect to
gender and income. Furthermore, the results showed that the sample was not representative in terms of age
and level of education. These findings brought into question the generalizability of the results. The sample
characteristics per experimental group can be found in Table C3 in Appendix C. The samples per
experimental group seemed to be relatively similar.
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V.

Missing data and outliers

The outliers and missing data were examined to ensure the validity and accuracy of the results. First of all,
the missing data were examined. An overview of the missing values is given in Table D1. For the variables
type of information and type of formulation, 25 cases are missing. This number of missing cases can be
explained by the exclusion of the control condition in these factors. For the remaining variables, the missing
data did not meet the threshold of 10%. Considering the level of randomness, the missing data concentrated
in one specific question, meaning that it occurs in a non-random fashion. As the values are missing for the
control variable and is less than 3%, I still decided to ignore the missing data and checked further in the
analysis whether it had a substantial effect on the data.
After examining the missing data, I checked for outliers. The boxplots in Appendix D, show outliers
for the variables complexity, environmental concern, and education. Especially, the control variable
education seems to have significant outliers. The explanation for these outliers is that the majority of the
sample had high education, meaning that the respondents with low education are seen as outliers. Looking at
the demographic statistics of the outliers, no pattern was found. As I did consider these outliers to portray a
representative element of the entire population, the outliers are retained. Retaining the outliers ensured the
generalizability of the total population.

VI.

Manipulation Check

A manipulation check was conducted in order to check whether the environmental information given was
perceived as intended. The respondents were asked to which degree they considered the advertisement to
consist of product-oriented environmental information, process-oriented environmental information and
warning information. These three items were measured on a seven-point Likert scale (1—“strongly disagree”
and 7—“strongly agree”). The extent to which the advertisement was perceived to consists of productoriented, process-oriented and warning information is represented by the mean score. In order to compare
the difference in mean scores across the conditions, the Compare Means procedure was used. The results
showed that the advertisement that conveyed product-oriented information was perceived to consist of more
product-oriented information (M=4.32; SD=1.55)(M=6.00; SD=0.58) than the advertisement that conveyed
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process-oriented information (M=2.84; SD=1.70) (M=2.36, SD=1.35), for the non-warning and warning
messages respectively. Additionally, the advertisement conveyed with process-oriented information was
perceived to consist of more process-oriented information (M=5.04; SD=1.95)(M=5.44; SD=1.78) than the
advertisement conveyed with product-oriented information (M=4.4; SD=2.06)(M=4.00; SD=1.94), for nonwarning and warning messages respectively. Furthermore, the advertisements that included warning
messages were perceived to more warning (M=5.80; SD=1.08)(M=5.96; SD=1.17) than advertisements
conveyed with non-warning messages (M=2.20; SD=1.32)(M=3.36; SD=1.52), for product and processoriented information respectively. Based on this information it could be concluded that the manipulation was
successful.

VII.

Data analysis

Within the analyses, different data analysis methods were used. First of all, to analyze the direct effect of the
innovation characteristics on adoption intention, an OLS regression has been conducted. I decided to
interpret the Likert-scale variables as approximately continuous variables. Prior research has found
consistent support for the use of parametric tests for Likert-scale data (Norman, 2010; Sullivan & Artino,
2013). Furthermore, similar research, analyzing the effect of the innovation characteristics on adoption
intention, are found to use the Likert-scale data as continuous (Plouffe et al., 2001; Völlink et al., 2002; Liao
& Lu, 2008; Jansson, 2011; Talke & Snelders, 2013). For each variable, the corresponding items were
summed and then divided by the number of items, in order to create an approximately continuous variable.
The calculation of the mean score for the scale items is a common practice of educators and researchers
(Sullivan & Artino, 2013). Second, the ANOVA method was used to test for statistically significant
differences in the direct effect between the different levels of type of information and type of formulation
and the dependent variable. I chose the one-way ANOVA method because due to the 2 x 2 factorial research
design, the two factors are partly integrated with each other. This means that using the two factors in one
analysis would lead to combined effects. Lastly, to test for the mediation hypotheses, I used a bootstrap
analysis named PROCESS, which is a macro for SPSS. I chose the bootstrap analysis above structural
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equation modeling (SEM), as the bootstrap analysis can deal with dummy variables, whereas structural
equation modeling has difficulty in handling binary variables (Kupek, 2006).

In order to justify the use of the above-mentioned analysis, I checked whether the data complied with the
corresponding assumptions. First of all, linearity was assumed between the dependent variable and each
independent variable. The scatterplots, represented in Appendix E, showed a straight line depicting a linear
relationship. Furthermore, no scatterplots were created for the dummy variables, as they already meet the
assumption of linearity. Second, each independent variable met the assumption of homoscedasticity.
Looking at the analysis of standardized residuals for the metric variables, no clear pattern was found (see
Appendix F). Furthermore, for the dummy variables, the Levene’s test showed insignificant results, which
indicates homoscedasticity (See Appendix F). Third, normality could be assumed for the variables adoption
intention, relative advantage, compatibility, and environmental concern. The Q-Q plots showed no clear
deviation from the line, indicating normality. However, normality could not be assumed for the variable
complexity. Looking at the Q-Q plot, some significant deviations from the line could be observed (See
Appendix G). To further explore the distribution of complexity, I looked at the skewness and kurtosis values.
The results showed that complexity is slightly positively skewed and is leptokurtic. In order to adjust
complexity for skewness and kurtosis, I transformed the variable taking the logarithm. By transforming
complexity, the skewness and kurtosis of the variable had significantly improved (see Appendix G).
Additionally, looking at the Q-Q plot, no clear deviations could be found from the line (see Appendix G).
Furthermore, for the dummy variables type of information, type of formulation, gender, age, education and
income, I did not take the normality into consideration as these are nominal variables.
To this point, the individual variables are examined for meeting the required assumptions. Switching
focus to the variate, it was assumed that the variate met the assumptions of linearity and homoscedasticity.
The analysis of standardized residuals of the variate, represented in Appendix H, showed that the points in
the plot were randomly and evenly dispersed. This indicates linearity and homoscedasticity. Furthermore, the
variate was normally distributed. Looking at the P-P plot, the data values did not significantly deviate away
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from the diagonal, indicating normality. Lastly, independence of residuals could be assumed. I tested the
independence of error terms by performing a Durbin Watson test. As the value (d=2.097) lied between
1.5< d < 2.5, the residuals were assumed to be not linearly auto-correlated (see Appendix H).
In addition, I checked for multicollinearity. Multicollinearity is not a direct statistical assumption of
multiple regression, however, it can complicate interpretation of the results (Kraha, Turner, Nimon, Zientek
& Henson, 2012). Based on the VIF and tolerance scores, it was assumed that the variables did not suffer
from multicollinearity. Table I2 in Appendix I shows that no VIF scores were higher than 5. Furthermore,
the tolerance scores were not below 0.10.
With the assumptions of the regression analysis discussed, I checked for the ANOVA assumptions.
Firstly, the assumption independence of observations is met. The 5 different questionnaires, were randomly
handed out to participants. Each respondent only participated in one group, indicating that the responses in
each group were made independently of the responses in the other groups. Secondly, the assumption
homogeneity of variances is met. The Levene's test for type of information and type of formulation was nonsignificant (p> 0.05), which indicates that the variances for adoption intention were roughly equal (F=0.122,
p=0.886) (F=0.122, p=0.879), for type of information and type of formulation, respectively. Lastly, the
assumption of normality is violated for the type of information and type of formulation (see Appendix J).
For the product condition and process condition, the Shapiro-Wilk test showed significant results (p < 0.05)
(W=0.939, p=0.012; W=0.934, p=0.008, respectively). Furthermore, the Shapiro-Wilk test showed highly
significant results for the non-warning condition and the warning condition(W=0.937, p=0.011; W=0.930,
p=0.006, respectively). Therefore, it can be concluded that these distributions are not normal. On the other
hand, the Shapiro-Wilk test is not significant (p > 0.05) for the control condition, which indicates normal
distribution (W=0.944, p=0.183). When group sizes are equal, the one-way ANOVA is considered a robust
test against the normality assumption. However, when group sizes are not equal the one-way ANOVA is not
robust when normality is violated (Field, 2009). Therefore, when analyzing the difference between groups, a
one-way ANOVA was conducted when group sizes were equal. A Kruskal-Wallis test was performed when
the group sizes were not equal.
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VIII. Ethics
This study followed the five APA principles for research ethics (Smith, 2003). Furthermore, before
participation, all respondents voluntarily provided consent and were fully informed about the procedures of
the experiment and its risks and benefits. The risks for the respondents were minimized and benefits were
maximized. In addition, the respondents were free from any coercion. I respected the privacy of respondents,
by protecting the respondent's confidentiality and anonymity. The information gathered remained
confidential and the storage of the data was done in a way that protects the privacy of the respondents
(Smith, 2003; Panter & Sterba, 2011).

RESULTS

I.

Main analysis

Table 6 reports the descriptive statistics of all the continuous variables. The descriptive statistics of the
dummy variables are shown in Table 7. Most notable are the descriptive statistics of the control variable
environmental concern. The relatively high mean and the minimum value of 3, indicate a high overall
environmental concern of the sample. Furthermore, no outstanding results can be found in the descriptive
statistics.
Table 8 presents the correlations between all variables. Bivariate analysis was conducted, in order to
examine whether the variables were highly correlated. The threshold that is used is 0.5. The correlation
coefficients indicate that the innovation characteristics relative advantage and compatibility are highly
correlated with adoption intention, a high correlation between the IV and DV is a prerequisite for a
significant relationship. Furthermore, net household income per month and age are highly correlated. This
makes sense as age and salary are positively related.
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Table 6: Descriptive statistics of continuous variables
N
Variable

Valid

Missing

Mean

Std. Dev.

Min

Max

Adoption Intention

125

0

3.669

1.572

1

7

Relative Advantage

125

0

3.333

1.506

1

7

Compatibility

125

0

3.944

1.434

1

7

Complexitya

125

0

2.535

1.065

1

6

Environmental concern

125

0

5.103

0.882

3

7

Note: a before log transformation

Table 7: Descriptive statistics of dummy variables
N
Variable
Type of information

Valid

Missing

100

25a

Percentage

Product

50.0%

Process

50.0%

Type of formulation

100

25a

Non-warning

50.0%

Warning

50.0%

Gender

125

0

Male

44.0%

Female

56.0%

Age

125

0

18 – 30

48.8%

31 – 65

51.2%

Education

125

0

Low education

24.8%

High education

75.2%

Net household income per
month

122

3

€2500 or less

62.3%

€2501 or more

37.7%

Note: a does not include control condition

Min

Max

0

1

0

1

0

1

0

1

0

1

0

1
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Table 8: Correlation coefficients between all variables
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(1) Adoption Intention

1

(2) Relative Advantage

0.558 **

1

(3) Compatibility

0.642 **

0.480 **

1

(4) Log Complexity

-0.256**

-0.012

-0.283 **

1

(5) Environmental
concern

0.131

-0.086

0.022

-0.269**

1

(6) Type of information

0.014

0.038

-0.060

-0.162

0.152

1

(7) Type of formulation

-0.255*

-0.369*

-0.254*

-0.130

-0.020

0.000

1

(8) Gender

-0.061

0.072

-0.040

-0.015

-0.070

-0.020

-0.061

1

(9) Age

-0.072

0.157

-0.144

0.221 *

-0.048

-0.020

0.020

0.188*

1

(10) Education

-0.053

-0.196*

-0.008

-0.084

0.163

0.140

0.000

0.024

-0.116

1

(11) Net household
income per month

-0.123

0.014

-0.171

0.249**

-0.131

-0.143

-0.042

0.226*

0.667**

0.052

(11)

1

Note: For type of information the reference category is product-oriented, for type of formulation the reference category is non-warning, for gender the reference category is female, for age the
reference category is 18-30, for education the reference category is low education, for net household income per month the reference category is less than €2500. The independent variable
complexity is log transformed. Correlation statistic: Pearson correlation for the continuous variables 1 - 5, Spearman correlation for the dummy variables 6 – 11,
*** p<0.01, ** p<0.05, * p<0.1
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II.

Hypothesis Testing

The results of the direct relationship between the innovation characteristics and adoption intention can be
found in Table 8. To examine these direct effects on adoption intention, I used a multiple step regression
analysis, which shows how the model changes when more variables are included. In total 8 models can be
identified that explain the variation in the dependent variable adoption intention. The first two models
include the independent variable relative advantage. Model 3 and 4 include the independent variable
compatibility. Furthermore, model 5 and 6 include the independent variable complexity. Model 7 and 8
include all three innovation characteristics and the last model only includes the control variables. In addition,
model 2, 4, 6 and 8 include the control variables.
Innovation Characteristics and Adoption Intention (H1, H2, H3)
The first two models found a significant positive effect between relative advantage and adoption intention
(𝛽= 0.570, p=0.000 and 𝛽=0.590, p=0.000, respectively). Model 3 and 4 report that there is a positive and
significant effect between compatibility and adoption intention (𝛽= 0.619, p=0.000 and 𝛽=0.621, p=0.000,
respectively). Furthermore, model 5 and 6 show that there is a significant negative effect between
complexity and adoption intention (𝛽= -0.230, p=0.010 and 𝛽=-0.194, p=0.048, respectively). Model 7 and
8, including all three innovation characteristics, found that relative advantage had a significant and positive
impact on adoption intention (𝛽= 0.375, p=0.000 and 𝛽=0.376, p=0.000, respectively). The same effect is
found for compatibility (𝛽= 0.409, p=0.000 and 𝛽=0.416, p=0.000, respectively). Complexity, however, has
an insignificant negative effect on adoption intention (𝛽= -0.131, p=0.053; 𝛽=-0.093, p=0.212, respectively).
The control variables are found to be insignificant. Furthermore, all models show significant F-values,
except for model 6. This indicates that the group of independent variables in this model are not reliable
predictors of adoption intention.
Determining whether the hypotheses are confirmed or not, I looked at model 8. Model 8 includes all
the variables that are expected to impact the adoption intention. The inclusion of all control variables gives
the purest estimation of the innovation characteristics. Based on this model, H1 and H2 are supported,
whereas hypothesis 3 is not supported. More specifically, the innovation characteristics relative advantage
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and compatibility positively influence adoption intention, whereas, complexity does not significantly
influence adoption intention.
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Table 8: OLS regression results for hypothesis 1 and 2, with dependent variable adoption intention
VARIABLES

Model 1

Model 2

(i) Relative
advantage

0.570
(0.000)

0.590
(0.000)

Model 3

0.619
(0.000)

(ii)
Compatibility

Model 4

Model 5

Model 6

0.621
(0.000)
-0.230
(0.010)

(iii) Complexity

-0.194
(0.048)

Model 7

Model 8

0.375
(0.000)

0.376
(0.000)

0.409
(0.000)

0.416
(0.000)

-0.131
(0.053)

-0.093
(0.212)

Model 9

(iv)
Environmental
concern

0.145
(0.065)

0.131
(0.083)

0.048
(0.613)

1.813
(0.072)

0.094
(0.321)

(v) Gender

-0.079
(0.309)

-0.044
(0.559)

-0.082
(0.384)

-0.061
(0.378)

-0.073
(0.439)

(vi) Age

-0.124
(0.247)

0.057
(0.571)

0.061
(0.479)

-0.042
(0.660)

0.039
(0.761)

(vii) Education

0.040
(0.610)

-0.047
(0.538)

-0.037
(0.693)

-0.003
(0.968)

-0.026
(0.784)

(viii) Net
household
income per
month

-0.002
(0.987)

0.001
(0.989)

-0.076
(0.555)

0.049
(0.607)

-0.109
(0.398)

Constant

1.685**
(0.283)

0.511
(0.794)

0.992**
(0.326)

-0.053
(0.788)

4.406**
(0.313)

4.079 **
(0.993)

1.012*
(0.435)

-0.194
(0.859)

3.098**
(0.874)

Observations

125

122

125

122

125

122

125

122

122

F-statistic

59.265

10.359

76.507

12.530

6.890

1.234

39.957

13.873

0.667

Prob > F (Sig.)

0.000

0.000

0.000

0.000

0.010

0.294

0.000

0.000

0.649

R-2

0.325

0.351

0.383

0.395

0.053

0.060

0.498

0.496

0.028

Adjusted R-2

0.320

0.317

0.378

0.364

0.045

0.011

0.485

0.460

-0.014

Note: For gender the reference category is female, for age the reference category is 18-30, for education the reference category is
low education, for net household income per month the reference category is less than €2500. The independent variable
complexity is log transformed. For the variables: p-value in parentheses reported under the standardized regression coefficients.
For the constant: standard errors in parentheses reported under the unstandardized regression coefficients. ** p<0.01, * p<0.05
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Prior to testing the mediation hypotheses, it was examined whether the levels of the factors type of
information and type of formulation differ in their impact on adoption intention. For both factors, a separate
analysis was conducted with adoption intention as the dependent variable. In order to analyze the difference
in effect for the factor type of information (product-oriented vs. process-oriented vs. control), a one-way
ANOVA is conducted. Within the factor type of information, I made a distinction between environmental
information that is formulated in a warning message or in a non-warning message. This because the two
types of formulation are expected to vary in their effect on adoption intention. As a distinction is made
between the two types of formulation, the three conditions (product-oriented vs. process-oriented vs. control)
all consist of 25 respondents, indicating equal group sizes. Equal group sizes suggest that the violations from
normality are small enough to conclude that one-way ANOVA is robust to violations of normality. In order
to analyze the difference in effect for the factor type of formulation (warning vs. non-warning vs. control), I
performed a Kruskal-Wallis test, as the group sizes are not equal. The results of the post hoc test for the type
of information can be found in Table 9 and 10. Table 11 reports the mean differences between the types of
formulation.
Type of Environmental Information and Adoption Intention
The results of the one-way ANOVA showed that there is no statistically significant difference between the
types of information and the dependent variable adoption intention (F=1.192, p=0.310)(F=0.156, p=0.856),
for information formulated in non-warning messages and warning messages respectively. For the Post Hoc
test, I performed the Tukey test, as I assume homogeneity and equal group sizes. The results of the post hoc
test also demonstrated that there is no statistically significant difference between process-oriented
information condition, product-oriented information condition, and the control condition.
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Table 9: Post Hoc test for type of information, non-warning
(I) Type of information
(non-warning)

(J) Type of information
(non-warning)

Mean difference (I-J)

Sig.

Product

Process

-0.053

0.992

Control

0.560

0.415

Product

0.053

0.992

Control

0.613

0.350

Product

-0.560

0.415

Process

-0.613

0.350

Process

Control

Note: Post hoc test: Tukey

Table 10: Post Hoc test for type of information, warning
(I) Type of information
(warning)

(J) Type of information
(warning)

Mean difference (I-J)

Sig.

Product

Process

0.000

1.000

Control

-0.213

0.879

Product

0.000

1.000

Control

-0.213

0.879

Product

0.213

0.879

Process

0.213

0.879

Process

Control

Note: Post hoc test: Tukey
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Type of Formulation of Environmental Information and Adoption Intention
The results of the Kruskal-Wallis test demonstrated a statistically significant difference between the type of
formulation and the dependent variable (H=6.828, p=0.033). Table 11 shows that the two types of formulation
were not significantly different from the control group, as the difference between these two conditions did not
exceed the critical difference. A statistically significant difference can be identified between the non-warning
condition and the warning condition. The difference in means is bigger than the critical difference, indicating
significant differences. Thus, it can be concluded that the non-warning condition outperformed the warning
condition, indicating the relevance of distinguishing between the types of formulation.

Table 11: Difference between mean ranks for type of formulation
(I) type of
formulation

(J) type of
formulation

Mean (I)

Mean (J)

Mean
difference (I-J)

Mean difference
( | I-J |)

Non-warning

Warning

73.06

54.56

18.5

18.5a

Control

73.06

59.76

13.3

13.3

Non-warning

54.56

73.06

-18.5

18.5a

Control

54.56

59.76

-5.2

-5.2

Non-warning

59.76

73.06

-13.3

13.3

Warning

59.76

54.56

5.2

5.2

Warning

Control

Note: the value of z=2.39 with k=3 and 𝛼 =0.05,
The critical difference value for p=0.05, with N=125, nu=50 en nv=50 (or vice versa), is 17.32.
The critical difference value for p=0.05, with N=125, nu=50 en nv=25 (or vice versa), is 21.21.
a
significant at p < 0.05.

To test the mediation hypotheses (H4, H5, H6, H7), I used a bootstrapping procedure (Hayes, 2013; model
4; 5,000 samples). A separate analysis was conducted for each mediator (relative advantage and
compatibility), with the type of environmental information (product-oriented = 0, process-oriented =1) and
the type of formulation (non-warning = 0, warning =1) as independent variables and adoption intention as
the dependent variable. In Table 12 and 13, the results can be found for the direct effects. Each table consists
of 10 models which report the direct effects between the independent variable, mediators and dependent
variable. Model 1 and 2 include the direct effect of the independent variable and the mediator relative
advantage. Model 3 and 4 include the direct effect of the independent variable and the mediator
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compatibility. Additionally, model 5 and 6 include the direct effects of the independent variable and the
mediator relative advantage on adoption intention. The direct effects of the independent variable and the
mediator compatibility on adoption intention are included in model 7 and 8. The last two models include the
direct effect of the independent variables and the mediators relative advantage and compatibility on adoption
intention. Furthermore, model 2, 4, 5, 8 and 10 include the control variables. The remaining models do not
include the control variables. The results for the indirect effects are presented in Table 14.

Type of Information: Mediation Effect of Relative Advantage and Compatibility (H4, H6)
With respect to H4, the analysis showed an insignificant indirect effect of type of information on adoption
intention, through relative advantage, excluding and including the control variables (𝛽=-0.052, 95% CI [0.131, 0.268]; 𝛽=0.057, 95% CI [-0.131, 0.259], respectively). The indirect effect is significant as zero is not
in the 95% confidence interval (Preacher & Hayes, 2004). Looking at Table 9, Model 1 and 2 show that type
of information did not significantly influence relative advantage (𝛽=0.173, p=0.566; 𝛽=0.204, p=0.513,
respectively ). Relative advantage, on the other hand, did significantly influence adoption intention, which is
reported in model 9 and 10 (𝛽=0.297, p=0.001; 𝛽=0.278, p=0.005, respectively). Thus, relative advantage
does not mediate the relationship between the type of information and adoption intention. Therefore, H4 is not
supported.

Regarding H6, the type of information had an insignificant indirect effect on adoption intention
through compatibility, excluding and including control variables (𝛽=-0.058, 95% CI [-0.387 , 0.284]; 𝛽=0.102, 95% CI [-0.471 , 0.292], respectively). Model 3 and 4 report that the type of information did not
significantly influence compatibility (𝛽=-0.093, p=0.737; 𝛽=-0.157, p=0.596, respectively). Compatibility,
however, did significantly influence adoption intention (𝛽=0.619, p=0.000; 𝛽=0.646, p=0.000, respectively),
shown in model 9 and 10. Thus, it can be argued that H6 is not supported, as compatibility did not mediate
the effect between the type of information and adoption intention.
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Type of Formulation: Mediation effect of Relative Advantage and Compatibility (H5, H7)
Focussing on H5, a significant indirect effect of type of formulation on adoption intention is found, through
relative advantage, with the control variables excluded and included (𝛽=-0.298, 95% CI [-0.580, -0.075];
𝛽=-0.318, 95% CI [-0.624, -0.075], respectively). Model 1 and 2 of Table 10 show that type of formulation

did significantly influence relative advantage (𝛽=-1.080, p=0.000; 𝛽=-1.053, p=0.000, respectively), which
in turn significantly influenced adoption intention (𝛽=0.294, p=0.002; 𝛽=0.283, p=0.005, respectively), as
shown in model 9 and 10. In other words, the type of formulation differs in their effect on relative advantage,
which in turn influences adoption intention. More specifically, the perceived relative advantage was lower
for warning messages than non-warning messages. Therefore, H5 is confirmed.
Switching focus to H7, the results of the analysis reported a significant indirect effect of type of
formulation on adoption intention, through compatibility, when the control variables are excluded and
included (𝛽=-0.475, 95% CI [-0.917, -0.096]; 𝛽=-0.444, 95% CI [-0.850, -0.115], respectively). Model 3
and 4 showed that the type of formulation significantly influenced compatibility (𝛽=-0.720, p=0.008; 𝛽=0.736, p=0.009, respectively), which in turn significantly influenced adoption intention (𝛽=0.617, p=0.000;
𝛽=0.646, p=0.000, respectively), as shown in model 9 and 10. In short, the type of formulation does

significantly influence compatibility, which in turn impacts adoption intention. Compatibility was lower for
warning messages than non-warning messages. Therefore, H7 is supported.
Table 15 gives a summary of the confirmation of the hypotheses tested.
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Table 12: Direct effects with the independent variable type of information
Relative Advantage
(M3)

Type of information
(X)

Compatibility
(M2)

Adoption intention
(Y)

Model 1

Model 2

Model 3

Model 4

Model 5

Model 6

Model 7

Model 8

Model 9

Model 10

0.173
(0.301)

0.204
(0.311)

-0.093
(0.277)

-0.156
(0.295)

-0.081
(0.258)

-0.158
(0.270)

0.102
(0.227)

0.105
(0.233)

0.033
(0.217)

0.020
(0.226)

0.621**
(0.086)

0.655**
(0.091)

0.297*
(0.088)

0.278**
(0.096)

0.619**
(0.096)

0.646**
(0.101)

Relative Advantage
(M1)
Compatibility
(M2)

0.803**
(0.083)

0.826**
(0.083)

Environmental concern

-0.156
(0.166)

-0.063
(0.158)

0.292
(0.145)

0.242
(0.125)

0.274*
(0.120)

Gender

-0.165
(0.317)

-0.015
(0.301)

-0.176
(0.275)

-0.272
(0.238)

-0.229
(0.229)

Age

0.577
(0.440)

-0.044
(0.418)

-0.436
(0.385)

-0.022
(0.330)

-0.190
(0.323)

Education

-0.285
(0.379)

0.330
(0.360)

0.197
(0.330)

-0.262
(0.286)

-0.124
(0.279)

Income

-0.361
(0.456)

-0.485
(0.434)

0.270
(0.397)

0.434
(03.45)

0.447
(0.331)

Constant

3.400**
(0.213)

4.291**
(0.890)

3.927**
(0.196)

4.221**
(0.846)

1.583**
(0.345)

0.074
(0.864)

0.541
(0.363)

-0.600
(0.753)

0.253
(0.355)

-1.034
(0.739)

F-statistic

15.973

0.800

0.114

0.661

25.901

7.935

46.972

14.910

38.468

15.17

Prob > F(sig)

0.566

0.572

0.737

0.681

0.000

0.000

0.000

0.000

0.000

0.000

R-2

0.003

0.050

0.001

0.042

0.348

0.382

0.492

0.537

0.546

0.760

Note: The reference category is for type of information is product-oriented, for type of formulation the reference category is non-warning, for gender the reference category is female, for age the
reference category is 18-30, for education the reference category is low education, for net household income per month the reference category is less than €2500. The variable complexity is log
transformed. Standard error in parentheses reported under the original coefficients, ** p<0.01, * p<0.05
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Table 13: Direct effects with the independent variable type of formulation
Relative Advantage
(M1)

Type of formulation
(X)

Compatibility
(M2)

Adoption intention
(Y)

Model 1

Model 2

Model 3

Model 4

Model 5

Model 6

Model 7

Model 8

Model 9

Model 10

-1.080**
(0.281)

-1.053**
(0.279)

-0.720**
(0.267)

-0.736*
(0.274)

-0.151
(0.276)

-0.062
(0.280)

-0.240
(0.234)

-0.144
(0.233)

-0.0382
(0.232)

0.0329
(0.233)

0.601**
(0.092)

0.644**
(0.098)

0.294**
(0.091)

0.283**
(0.099)

0.617**
(0.096)

0.646**
(0.100)

Relative Advantage
(M1)
Compatibility
(M2)

0.779**
(0.085)

0.810**
(0.086)

Environmental
concern

-0.169
(0.154)

-0.087
(0.152)

0.281
(0.145)

0.243
(0.124)

0.276*
(0.120)

Gender

-0.207
(0.296)

-0.050
(0.291)

-0.184
(0.276)

-0.277
(0.238)

-0.226
(0.229)

Age

0.736
(0.405)

-0.007
(0.398)

-0.462
(0.384)

0.018
(0.326)

-0.1913
(0.322)

Education

-0.237
(0.349)

0.302
(0.343)

0.163
(0.325)

-0.235
(0.281)

-0.118
(0.274)

Income

-0.542
(0.416)

-0.514
(0.309)

0.310
(0.391)

0.376
(0.337)

0.446
(0.325)

Constant

4.027**
(0.198)

4.954**
(0.847)

4.240**
(0.189)

4.660**
(0.832)

1.687**
(0.414)

0.149
(0.925)

0.806*
(0.396)

-0.434
(0.789)

0.308
(0.408)

-1.072
(0.791)

F-statistic

14.761

3.210

7.260

1.859

26.055

7.868

47.802

14.965

38.471

15.174

Prob > F(sig)

0.000

0.007

0.008

0.097

0.000

0.000

0.000

0.000

0.000

0.000

R-2

0.131

0.175

0.069

0.109

0.350

0.380

0.496

0.538

0.546

0.577

Note: For type of information the reference category is product-oriented, for type of formulation the reference category is non-warning, for gender the reference category is female, for age the
reference category is 18-30, for education the reference category is low education, for net household income per month the reference category is less than €2500. The independent variable
complexity is log transformed. Standard error in parentheses reported under the original coefficients, ** p<0.01, * p<0.05
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Table 14: Indirect effects of type of information and type of formulation
Excluding
Control variables
coeff.

Including
Control Variables

95% CI

coeff.

95% CI

Type of information
Indirect effect via relative advantage

-0.052
(0.097)

-0.131, 0.268

0.057
(0.093)

-0.131, 0.259

Indirect effect via compatibility

-0.058
(0.170)

-0.387, 0.284

-0.102
(0.190)

-0.471, 0.292

Indirect effect via relative advantage

-0.298
(0.127)

-0.580, -0.075

-0.318
(0.140)

-0.624 -0.075

Indirect effect via compatibility

-0.475
(0.208)

-0.917, -0.096

-0.444
(0.187)

-0.850, -0.115

Type of formulation

Note: Bootstrap standard error in parentheses reported under the original coefficients.

Table 15: Summary of hypotheses tests
Hypotheses
H1

Relative advantage has a positive effect on adoption intention of eco-product
innovations.

Supported

H2

Compatibility has a positive effect on the adoption intention of eco-product
innovations.

Supported

H3

Complexity has a negative effect on the adoption intention of eco-product
innovations.

Unsupported

H4

The type of environmental information conveyed in advertisements positively
influences relative advantage, which in turn impacts the adoption intention of ecoproduct innovations: process-oriented information has a stronger positive effect than
product-oriented information.

Unsupported

H5

The type of formulation in environmental advertisements influences relative
advantage, which in turn impacts the adoption intention of eco-product innovations:
warning messages have a weaker effect than non-warning messages

Supported

H6

The type of environmental information conveyed in advertisements positively
influences compatibility, which in turn impacts the adoption intention of eco-product
innovations: process-oriented information has a stronger positive effect than productoriented information.

Unsupported

H7

The type of formulation in environmental advertisements influences compatibility,
which in turn impacts the adoption intention of eco-product innovations: warning
messages have a weaker effect than non-warning messages.

Supported
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DISCUSSION

The current study aimed to analyze whether consumers’ adoption intention is impacted by the type and
formulation of environmental information in advertisements and whether this effect is mediated by their
perception of the innovations’ characteristics. First, the results indicate that from the perceived innovation
characteristics, only relative advantage and compatibility significantly impact adoption intention. More
specifically, relative advantage and compatibility positively influence adoption intention, just as expected.
Complexity does not influence adoption intention. This is contrary to expectations based on prior research
(Völlink et al., 2002; Jansson, 2011), with a recent exception in the context of eco-product innovations such
as electronic vehicles (Shim et al., 2018).
Second, the findings of this research suggest that product and process-oriented environmental
information do not significantly differ in their effect on adoption intention. Moreover, both relative
advantage and compatibility mediate the effect between the type of information and adoption intention.
These unexpected results may arise because both types of environmental information are perceived to be
misleading or deceptive (Carlson, et al., 1993). Lack of trust in environmental information is a significant
barrier towards green behavior (Fotopoulos & Krystallis, 2002; Gupta & Ogden, 2009; Vermeir & Verbeke,
2008). Consumers are less likely to rely on information when they perceive the credibility of the information
to be questionable (Building & Kirmani, 1993). This may also explain the findings of the one-way ANOVA
analysis, which indicates that adoption intention does not differ between the communication of product or
process-oriented environmental information and no environmental information. Additionally, processoriented information was assumed to inform the consumer about the environmental benefits that are
provided by physical product changes. However, examining the stimulus, the usage of recycled raw
materials may be perceived as a physical product change. Concluding, the two types of information may not
differ enough in order to have differential effects on adoption intention, through the perceived innovation
characteristics.
Third, the findings reveal that adoption intention does not differ between the provision of
environmental information in the form of a non-warning or warning message and no environmental

48

information. The adoption intention only differs between the communication of environmental non-warning
messages and environmental warning messages; however, this direct effect became insignificant after the
inclusion of relative advantage and compatibility as mediators. The findings suggest that type of formulation
indirectly influences adoption intention, through relative advantage and compatibility. More specifically,
non-warning messages generate higher perceptions of relative advantage and compatibility than warning
messages, which in turn influences adoption intention. In line with, Borin et al. (2011), this research
proposes that environmental non-warning messages may only be effective when environmental warning
messages are provided within the same product category. Therefore, it is suggested that in order to indirectly
influence consumers’ adoption intention, advertisements need to provide non-warning messages for
innovations that positively impact the environment and environmental warning messages of innovations that
harm the environment. These findings stress the importance of distinguishing between the type of
formulation conditions when analyzing adoption intention.

I.

Theoretical implications

This research provides multiple theoretical implications. First of all, by providing a deeper understanding of
the adoption of eco-product innovations, this study significantly contributes to the diffusion of innovation
theory. Prior research focused on the innovation characteristics as predictors of the adoption intention of ecoproduct innovations (Völlink et al., 2002; Jansson, 2011). The findings of this study demonstrate that within
Rogers’ adoption intention framework, the innovation characteristics could serve as mediators. By
expanding the adoption intention framework, this research adds to the research done by Völlink et al. (2002)
and Jansson (2011).
Secondly, the findings indicate that the formulation of the provided environmental information in
advertisements can make a difference in how consumers perceive the innovation characteristics, which in
turn influences adoption intention. Importantly, this study found that non-warning vs warning messages
result in different levels of adoption intention. These findings make a relevant contribution to the
sustainability literature as it further specifies how sustainable behavior can be influenced.
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Lastly, this research adds to the green marketing literature by providing new insights on what kind of
information needs to be conveyed in advertisements in order to effectively influence the adoption attention
of eco-product innovations. Prior research demonstrated a difference in effect between substantive and
associative environmental claims on communication effectiveness. This study contributes to the study of
Chan and Lau (2004) by examining the difference in effect between the two types of substantive claims.
Furthermore, Chekima et al. (2016) argue that environmental advertisements positively influence green
consumption. This research adds to the findings of Chekima et al. (2016) by implying that environmental
advertisements are only effective when products’ positive and negative impacts are disclosed. These findings
are supported by the research of Borin et al. (2011).

II.

Practical implications

This study has also several implications for managers and policymakers. The results of this study imply that
innovations, that are advertised to positively impact the environment, have a higher adoption intention than
innovations that are advertised to negatively impact the environment. Clearly, warning messages should be
provided for innovations that harm the environment, in order for the environmental non-warning messages
on eco-product innovations to be effective. Currently, the provision of environmental warning information is
not required in the marketplace. Green products provide labels or information to inform the consumers about
the sustainability of the product, whereas non-green products do not provide any information regarding their
negative impact on the environment. The latter is consistent with the control condition, analyzed in this
study, as no environmental information was given. The findings of this study suggest that there is no
significant difference in the adoption intention between the non-warning condition and the control condition.
This indicates that green products may not benefit from the provision of information regarding their positive
environmental impact. This study increases managers understanding of the effective communication of
environmental information. Based on the findings managers could question whether the provision of
environmental information on advertisements is worth it.
The disclosure of environmental warning messages in advertisements of non-green innovations will
potentially stimulate sustainable behavior. The question that arises is where the driving force must come
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from. The potential negative impact on a company's’ sales prevents them from communicating
environmental warning messages to consumers. Therefore, policymakers should explore whether it is
possible to obligate companies to disclose warning messages regarding their environmental impact. The
provision of warning labels already proved to be effective on products such as, cigarettes (White et al., 2008)
and products that are high-in-sugar (Ang et al., 2019). This study suggests that environmental warning
messages will be effective as well.

III.

Limitations and future research

This research has some important limitations that need to be addressed. These limitations must be considered
when interpreting the results. Furthermore, the main findings and limitations provide several interesting
opportunities for future research.
First of all, in order to examine the impact of environmental information on adoption intention,
through the perceived innovation characteristics, an experimental design was used. This design has some
advantages over real-life studies, as it allows for some degree of internal control. However, a downside of
internal control is that it might hinder a realistic evaluation of the advertisement. This implies that the
explored effects might differ in real life (Moorman, Neijens & Smit, 2007). Research in the future could
attempt to analyze the impact of environmental information in a more realistic setting.
The second limitation that could be identified is that the consumers’ brand loyalty has not been taken
into account. Several respondents indicated that they were not interested in the advertised product, as they
were loyal to their current mobile phone brand. High brand loyalty, implies that consumers are less likely to
switch to rival brands. Hence, consumers experiencing high brand loyalty, would not make the decision to
potentially adopt the product based on the product’s attributes, but rather based on the brand of the product.
It would be of value for future research to include this variable as a possible control variable for the adoption
intention of eco-product innovations.
Another limitation of this study can be found in the stimulus. A distinction was made between
product-oriented and process-oriented environmental information, which was based on whether the product
had physically changed to provide environmental benefits or not. Process-oriented information was assumed
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to inform the consumer about environmental benefits that were not provided by physical product changes.
The process-oriented environmental information provided in the stimulus, however, reports that the
product’s environmental benefit is provided by using recycled raw materials. As the raw materials are used
in the final product, consumers may perceive it as a physical product change. As a result, we must be careful
when interpreting the results.
Third, the placement of non-warning messages and warning messages in the advertisements differs.
Prior research demonstrated the importance of the position of information in advertisements. Torres, Sierra
and Heiser (2007) state that the placement of warning signals is an important aspect impacting consumer
responses. Furthermore, Davis (1993) argue that the amount of advertising emphasis on a products
environmental attributes significantly influences purchase consideration (Davis, 1993). The difference in the
position of the information may impact the emphasis that is placed on the environmental information. For
that reason, the variation in the position of the environmental information may significantly impact the
results.
Fourth, the generalizability of the findings of this research is somewhat confined because the sample
is not fully representative of the population with respect to age and education. Comparing the sample
characteristics to the statistics from the CBS indicates that the sample cannot be generalized to the total Dutch
population in terms of age and level of education. With regard to age, there is a deviation of 27%. In the total
population, more people belong to the age group of 31-65, compared to the sample. Furthermore, the
population is 42% lower educated than the sample. Younger and higher educated people are argued to have a
higher environmental concern (Van Liere & Dunlap, 1980; Diamantopoulos et al., 2003; Straghan & Roberts,
1999). However, as environmental concern does not significantly influence the adoption intention, it is not
expected that these deviations have a significant effect on the results.
Additionally, this study focused on adoption intention as a proxy measure of adoption behavior.
Intention is found to be a good predictor of adoption behavior (Ajzen & Fishbein, 2005; Sheppard et al.,
1988). However, an attitude-behavior gap for green products is identified (Shim et al., 2018), indicating that
the innovations’ adoption intention could be misleading. This should be kept in mind when interpreting the
results.

52

Furthermore, the results apply to one specific product category. Prior research demonstrated that the
perceptions of the innovation characteristics, usage intention, and purchase intention differed among product
categories (Shim et al., 2018). Therefore, future research could examine the generalizability of the current
findings to other product categories.

CONCLUSION

Despite the proliferation of the development of environmentally friendly innovations in the business field,
the diffusion of eco-product innovations is slow (Karakaya et al., 2014)). Effective green marketing
communication can induce more sustainable behavior (Pickett-Baker & Ozaki, 2008). In order to stimulate
the diffusion of eco-product innovations, research that provides insights into what information needs to be
communicated to consumers is of great value. The current study aimed to contribute to the existing research
by examining whether the type of environmental information (product vs. process) and the formulation of
environmental information (non-warning vs. warning) could influence the adoption intention of eco-product
innovations. This study implies that eco-product innovations may only benefit from the communication of
positive environmental information when conventional innovations disclose information on its detrimental
impact on the environment. The findings of this study show that adoption intention does not differ between
the communication of environmental information, formulated in a non-warning or warning message and no
environmental information. Adoption intention only differs between non-warning messages and warning
messages. After the inclusion of relative advantage and compatibility as mediators, it was found that
products that are advertised with environmental non-warning information have a higher adoption intention,
through relative advantage and compatibility, than products that are advertised with environmental warning
information. No significant difference in adoption intention was found for the type of information. In
addition, relative advantage and compatibility are found to positively influence adoption intention, whereas
complexity is found to not significantly influence adoption intention.
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By highlighting the importance of communicating both environmental non-warning and warning
information to consumers, I hope that future research continues to expand the literature by examining the
effectiveness of communicating the products positive and negative environmental impact.
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APPENDIXES
APPENDIX A
Figure A1: Experimental group 1

Figure A2: Experimental group 2
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Figure A3: Experimental group 3

Figure A4: Experimental group 4
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Figure A5: Control group
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APPENDIX B
Beste meneer/mevrouw,
Allereerst wil ik u bedanken voor uw deelname aan dit onderzoek. Ik ben een masterstudent aan de Radboud
Universiteit te Nijmegen. Voor mijn masterscriptie doe ik onderzoek naar milieuvriendelijke informatie en het effect
op de adoptie intentie van nieuwe duurzame producten. Adoptie intentie, is het voornemen van een consument om
een nieuw product te kopen en te gebruiken. Er wordt u een advertentie gepresenteerd, waarin een mobiele
telefoon wordt geadverteerd. Na het bekijken van deze advertentie, wil ik u vragen om de onderstaande vragenlijst
in te vullen. Het invullen van de vragenlijst zal ongeveer 5 tot 10 minuten van uw tijd in beslag nemen. Er wordt
betrouwbaar met uw gegevens omgegaan en de resultaten worden geheel anoniem verwerkt. Mocht u graag kans
willen maken op een boodschappencheque t.w.v. 15 euro, dan kunt u op uw e-mailadres achterlaten op de
bijgevoegde lijst.
Nogmaals hartelijk dank voor uw deelname aan dit onderzoek!

DE ADVERTENTIE

Bekijk de hier onderstaande advertentie voor het invullen van de vragenlijst
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DE VRAGENLIJST
I. Vragen omtrent het product

4.

Dit product biedt voordelen die niet worden
aangeboden door concurrerende producten
Dit product is in mijn ogen superieur aan
concurrerende producten
Dit product lost een probleem op dat ik niet kan
oplossen met concurrerende producten
Dit product past in mijn manier van leven

5.
6.
7.
8.
9.

Dit product past bij de manier waarop ik dingen
doe
Dit product past goed bij mij

10. Ik geloof dat het product lastig is in gebruik
11. Het lijkt mij moeilijk om dit product te gebruiken
12. Ik geloof dat dit product gemakkelijk te gebruiken
is

Zeer mee eens

Ik ben van plan dit product te gebruiken

Mee eens

3.

Enigszins mee eens

Mijn bereidheid om dit product te kopen is hoog

Neutraal

2.

Enigszins mee oneens

Ik zou overwegen om dit product te kopen

Mee oneens

1.

Zeer mee oneens

Geef aan in hoeverre u het eens bent met de volgende stellingen. Kleur het vakje in van uw
antwoord.

○
○
○
○
○
○
○
○
○
○
○
○

○
○
○
○
○
○
○
○
○
○
○
○

○
○
○
○
○
○
○
○
○
○
○
○

○
○
○
○
○
○
○
○
○
○
○
○

○
○
○
○
○
○
○
○
○
○
○
○

○
○
○
○
○
○
○
○
○
○
○
○

○
○
○
○
○
○
○
○
○
○
○
○
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II. Vragen omtrent de advertentie

13.
14.
15.

De advertentie bevat informatie over de
milieuvriendelijkheid van het product
De advertentie bevat informatie over de
milieuvriendelijkheid van het productieproces
De advertentie waarschuwt mij

Zeer mee eens

Mee eens

Enigszins mee eens

Neutraal

Enigszins mee oneens

Mee oneens

Zeer mee oneens

Geef aan in hoeverre u het eens bent met de volgende stellingen. Kleur het vakje in van uw
antwoord.

○ ○ ○ ○ ○ ○ ○
○ ○ ○ ○ ○ ○ ○
○ ○ ○ ○ ○ ○ ○

III. Vragen omtrent uw milieubewustzijn

16.

Zeer mee eens

Mee eens

Enigszins mee eens

Neutraal

Enigszins mee oneens

Mee oneens

Zeer mee oneens

Geef aan in hoeverre u het eens bent met de volgende stellingen. Kleur het vakje in van uw
antwoord.

Mensen misbruiken/beschadigen het milieu
ernstig
17.
De balans van de natuur is sterk genoeg om de
gevolgen van moderne industrielanden te
verdragen
18.
De zogenaamde "ecologische crisis" * , waarmee
de mensheid wordt geconfronteerd, is sterk
overdreven.
19.
De aarde is als een ruimteschip met zeer beperkte
ruimte en middelen
20.
Mensen zijn bestemd om over de rest van de
natuur te heersen
21
Als de dingen zo blijven doorgaan, zullen we
binnenkort een grote ecologische catastrofe**
ervaren
*Ecologische crisis: een crisis veroorzaakt door het gedrag van de mensheid die grote nadelige gevolgen heeft voor
het milieu.
**Ecologische catastrofe: een ramp veroorzaakt door het gedrag van de mensheid die grote nadelige gevolgen heeft
voor het milieu.

○ ○ ○ ○ ○ ○ ○
○ ○ ○ ○ ○ ○ ○
○ ○ ○ ○ ○ ○ ○
○ ○ ○ ○ ○ ○ ○
○ ○ ○ ○ ○ ○ ○
○ ○ ○ ○ ○ ○ ○
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IV. Demografische vragen

22. Wat is uw geslacht?

○
○
○

Man
Vrouw
Anders

23. Wat is uw leeftijd?

○
○
○
○
○

18 - 20 jaar
21 - 30 jaar
31 - 40 jaar
41- 50 jaar
50 – 65 jaar

24. Wat is uw hoogst genoten educatie?

○
○
○
○

Middelbare school of lager
MBO
HBO
WO

25. Wat is uw netto huishoudinkomen per maand?

○
○
○
○
○

Minder dan €500,€500,- tot €1500,€1501,- tot €2500,€2501,- tot €4500,Meer dan €4500,-

Bedankt voor uw deelname!
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APPENDIX C
Table C1: Overview of the demographics of the sample and the total population
(I) Demographics of
sample

(J) Demographics
of total population

Difference (I-J)

Male

44.0%

49.6%

-5.6%

Female

56.0%

50.4%

5.6%

18 – 30

48.8%

21.5%a

27.3%

31 – 65

51.2%

78.5% a

-27.3%

Low education

24.8%

66.8%

-42.0%

High education

75.2%

33.2%

42.0%

€2500 and less

62.3%

63.2%

-0.90%

€2501 and more

37.7%

36.8%

0.90%

Gender

Age

Education level

Income

Note: data for gender percentages of the total population from CBS (2018), for age percentages of the total population from CBS
(2018), for education percentages of the total population from CBS (2018) and for income percentages of the total population
from CBS (2017).
a
the percentages regarding the age of the total population are based on the age groups 20-30 and 30-65.
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Table C2: Chi-Square test for testing the representativeness of the sample
Observed

Expecteda

Residual
(Obs-Exp)

(Obs-Exp)2
/ Exp

Chi-square

Male

55

62

-7

0.79

1.57 b

Female

70

63

7

0.78

Gender

Age

54.61

18 – 30

61

27

34

42.81

31 – 65

64

98

-32

11.80

Education level

96.96

Low education

31

83

-52

32.58

High education

94

42

52

64.38
0.11 b

Income
€2500 and less

76

79

-3

0.11

€2501 and more

46

46

0

0

Note: degrees of freedom =1, The critical chi-square statistic value for p=0.05 with 1 degree of freedom is 3.84.
a
expected value calculated by multiplying N (125) by the percentages of the demographics of the total population, presented in
Table A2.
b

significant at p < 0.05.

Table C3: Sample characteristics per experimental group
Demographic
data

Experimental
group 1

Experimental
group 2

Experimental
group 3

Experimental
group 4

Control group

Male

40.0%

48.0%

52.0%

32.0%

48.0%

Female

60.0%

52.0%

48.0%

68.0%

52.0%

18 – 30

48.0%

44.0%

48.0%

48.0%

56.0%

31 – 65

52.0%

56.0%

52.0%

52.0%

44.0%

Low education

32.0%

38.0%

16.0%

20.0%

38.0%

High education

68.0%

72.0%

84.0%

80.0%

72.0%

€2500 and less

54.2%

58.3%

68.0%

72.0%

58.3%

€2501 and more

45.8%

41.7%

32.0%

28.0%

41.7%

Gender

Age

Education level

Income
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APPENDIX D
Table D1: Overview missing values
N
Valid

Missing

Adoption intention

125

0

Relative advantage

125

0

Compatibility

125

0

Complexity

125

0

Type of information

100

25

Type of formulation

100

25

Environmental concern

125

0

Gender

125

0

Age

125

0

Education

125

0

Income

122

3

Figure D1: Boxplot of adoption intention

Figure D2: Boxplot of relative advantage
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Figure D3: Boxplot of compatibility

Figure D4: Boxplot of complexity

Figure D5: Boxplot of environmental concern

Figure D6: Boxplot of gender
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Figure D7: Boxplot of age

Figure D9: Boxplot of income

Figure D8: Boxplot of education
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APPENDIX E
Figure E1: Scatterplot adoption intention by
relative advantage

Figure E2: Scatterplot adoption intention by
compatibility

Figure E3: Scatterplot adoption intention by
complexity

Figure E4: Scatterplot adoption intention by
environmental concern
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APPENDIX F
Figure F1: Analysis of standardized residuals with
dependent variable adoption intention and
independent variable relative advantage

Figure F2: Analysis of standardized residuals with
dependent variable adoption intention and
independent variable compatibility

Figure F3: Analysis of standardized residuals with
dependent variable adoption intention and
independent variable complexity

Figure F4: Analysis of standardized residuals with
dependent variable adoption intention and
independent variable environmental concern

Table F1: Levene’s test of gender

Adoption
Intention

Based on mean

Levene
statistic

df1

df2

Sig

1.114

1

123

0.293

Levene
statistic

df1

df2

Sig

0.075

1

123

0.784

Table F2: Levene’s test of age

Adoption
Intention

Based on mean
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Table F3: Levene’s test education

Adoption
Intention

Based on mean

Levene
statistic

df1

df2

Sig

0.638

1

123

0.426

Levene
statistic

df1

df2

Sig

6.559

1

120

0.012

Table F4: Levene’s test of income

Adoption
Intention

Based on mean
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APPENDIX G
Figure G1: Normal Q-Q plot of adoption intention

Figure G2: Normal Q-Q plot of relative advantage

Figure G3: Normal Q-Q plot of compatibility

Figure G4: Normal Q-Q plot of complexity

Figure G5: Normal Q-Q plot of environmental
concern

Figure G6: Normal Q-Q plot of Log complexity
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Table G1: Skewness and kurtosis values for the metric variables
Skewness
Adoption intention

-0.051

Std. Error
of Skewness
0.217

z-score

Kurtosis

z-score

-1.165

Std. Error
of Kurtosis
0.430

-0.235 a

Relative advantage

0.081

0.217

0.373 a

-0.807

0.430

-1.877 a

Compatibility

-0.326

0.217

-1.502 a

-0.357

0.430

-0.830 a

Complexity

1.059

0.217

4.880

1.406

0.430

3.270 b

Environmental concern

-0.016

0.217

-0.073 a

-0.125

0.430

-0.291 a

-2.709 b

Note: z-value for p=0.05 is 1.96, z-value for p=0.001 is 3.29
z-scores for skewness calculated by dividing the skewness by std. error of skewness. z-scores for kurtosis calculated by dividing
the kurtosis by std. error of kurtosis.
a
significant at p < 0.05
c
significant at p< 0.001

Table G2: Skewness and kurtosis before and after transformation of complexity into
log complexity
Before transformation

z-score

After transformation

z-score

Skewness

1.059

4.880

-0.041

-0.189 a

Kurtosis

1.406

3.270 b

-0.237

-0.551 a

Note: z-value for p=0.05 is 1.96, z-value for p=0.001 is 3.29
z-scores for skewness calculated by dividing the skewness by std. error of skewness. z-scores for kurtosis calculated by dividing
the kurtosis by std. error of kurtosis.
a
significant at p < 0.05
c
significant at p< 0.001
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APPENDIX H
Figure H1: Analysis of standardized residuals of the variate with dependent variable adoption intention

Figure H2: Normal probability plot of regression standardized residual of the variate with dependent
variable adoption intention

Table H1: Durbin Watson test
Model

R

R Square

Adjusted Rsquare

Std. Error of
the Estimate

Durbin
Watson

1

0.704

0.496

0.460

1.140

2.118

note: predictors: (Constant), Relative Advantage, Compatibility, Complexity, Environmental Concern, Gender, Age, Education,
Income. Dependent variable: Adoption Intention
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APPENDIX I
Table I 1: Multicollinearity test
VARIABLES

VIF

Tolerance

Relative advantage

1.831

0.546

Compatibility

1.768

0.566

Complexity

1.266

0.790

Type of information

1.126

0.888

Type of formulation

1.176

0.850

Environmental concern

1.177

0.850

Gender

1.127

0.887

Age

2.325

0.430

Education level

1.226

0.815

Income

2.247

0.445
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APPENDIX J
Table J1: Shapiro-Wilk test for the type of information
Shapiro-Wilk

Adoption Intention

Statistic

df

Sig.

Product

0.939

50

0.012

Process

0.934

50

0.008

Control

0.944

25

0.183

Table J2: Shapiro-Wilk test for the type of formulation
Shapiro-Wilk

Adoption Intention

Statistic

df

Sig.

Non-warning

0.937

50

0.011

Warning

0.930

50

0.006

Control

0.944

25

0.183

Table J3: Levene’s test of Type of information

Adoption
Intention

Based on mean

Levene
statistic

df1

df2

Sig

0.129

2

122

0.879

Levene
statistic

df1

df2

Sig

0.122

2

122

0.886

Table J4: Levene’s test of Type of formulation

Adoption
Intention

Based on mean

