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ABSTRACT: 

Marketers use the term chemical free to promote a range of products even though every 
product is made of chemicals.  Regulatory bodies suggest that consumers have a colloquial 
understanding that a chemical free product means it is safer than others. Three different 
studies explore whether there is indeed a colloquial understanding of the term and evaluate 
the effects of how people interpret the term on attitudes towards ads and brands as well as 
purchase intentions. Results indicate that different interpretations of the term exists, 
interpretations are related to an individual’s overall concerns with chemicals in society, and 
interpretations can affect attitudes toward the ad and the brand, but rarely purchase 
intentions. 
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Chemical (Free) Reactions: Exploring Colloquial Understanding of the Term “Chemical 

Free” and Subsequent Consumer Attitudes 

Everything in the physical world is made of chemicals.  The word chemical is a synonym for 

matter, and natural substances such as water (H20) and air (O2) are simple chemical 

compounds. In the past decade, marketers have begun positioning products as chemical 

free: such products include Burt’s Bees Chemical Free Sunscreen, Chemfree Non Toxic 

Chemical Free Toilet Bowl Cleaner, Bug Drug 100% Pure Chemical Free insect repellent and 

PurEco reusable chemical free dryer sheets.   

The term chemical free is used as a type of heuristic, according to author Deborah 

Blum, in an article she wrote about her discovery of chemical-free honey:  

“Of course, when people advertise chemical-free honey, they don't really 

mean it. They mean a product free — so far as they know — of industrial or 

synthetic chemical compounds. It's a concept invented by a marketing genius to sell 

products, and embraced by consumers looking for products that are extra-safe.” 

 

 The Advertising Standards Authority (ASA) in the UK argues that consumers know 

something that is chemical free to be extra safe; the ASA refers to this as a colloquial 

understanding. However, research has not been conducted to show that indeed a colloquial 

understanding exists.  

This is important to understand since several terms, such as ‘green’ and 

‘environmentally friendly’, also do not have formal definitions and are open to consumer 
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interpretations resulting in behaviours that may or may not be warranted given the actual 

nature of the product (e.g. consumers may purchase a product only because it is labelled as 

green because they think are doing something positive for the environment).  Additionally, 

there are concerns that the use of term chemical free in advertising contributes to a 

condition termed chemophobia or fear of chemicals (Entine 2011). Chemophobia occurs 

because consumers associate the word chemical with man-made (synthesised) and/or 

artificially concentrated chemicals, and these types of chemicals are often positioned as 

harmful for living creatures and the environment. Chemicals that consumers view as natural 

(such as oxygen and water) are seen as beneficial for living entities (Entine 2011). This 

irrational fear of chemicals builds on a public lack of trust in scientists and inadequate 

understanding of both chemistry and science (Francel 2012). Chemophobia can cause risks 

to public health, as people make choices that may not be in their (or the planet’s) best 

interest to avoid chemicals.  It also presents concerns regarding the ethical orientation of 

companies using phrase. 

 This study will investigate how consumers interpret the phrase chemical free to 

examine whether there is a colloquial understanding, and how then examine how consumer 

interpretations affect attitudes and purchase intentions toward products branded as 

chemical free. . 
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Literature Review 

 The term chemical free, when used in an advertisement, is a claim. A claim is a 

statement that contains information about a brand’s attributes, benefits or performance 

that is designed to persuade the customer. Crafting a claim is important for advertisers, as 

consumers often make assumptions and draw inferences about brands based on claims that 

go beyond the literal content of the ad (Preston and Scharbach 1971).  In addition, 

consumers make generalizations beyond specific attribute information in an advertisement 

(Hastak and Mazis 2011).   

Claim specificity is an umbrella term describing many aspects of an advertising claim, 

including how informative the claim is, how objective it is, and whether the claim is concrete 

(Alniacik and Yilmaz 2012).  Claims that are specific and concrete as superior to claims that 

are more ambiguous; specific claims are more credible and more memorable (Ogilvy 1983), 

and consumers are less sceptical of them (Ford, Smith and Swasy 1990). Furthermore, 

advertisements with objective and factually written claims give consumers favourable 

perceptions of ad credibility, brand beliefs, and purchase intentions (Darley and Smith 

1993). Pechmann (1996) found that advertisements stating a specific claim led to a reduced 

information search by consumers, showing that consumers seemed to trust that type of 

claim more than a general or vague claim. However, specific claims that were could be seen 

as false resulted in more erroneous inferences than did a general or vague claim.  
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Claims that are more general or vague are difficult for consumers to verify since they 

are open to many possible interpretations (Darley and Smith 1993), and as a result cause 

consumer confusion (Cutlip, Center and Broom 1994). Different types of claims can lead to 

different types of inferences. Hastak and Mazis (2011) developed a typology of claims 

interpretations given that some claims are truthful at a surface level but are also misleading 

because of the inferences consumers derive from the claims. Some inferences come from 

claims that omit material facts. When confronted with such claims consumers will often 

infer information about the claims to fill in those gaps. Schema theory explains these types 

of inferences: consumers have schemas that contain their knowledge, beliefs and 

expectations about the product characteristics (such as efficacy or safety). Each schema is 

based on information from a variety of sources including personal experiences, advertising 

content, word of mouth, and the like. Schemas provide consumers with default values that 

suggest inferences (Hastak and Mazis 2011). In evaluating a claim such as chemical free, 

consumers might have a schema about the term ‘free’, and infer that a product advertised 

as ‘free’ of a chemical suggests that the chemical is bad (Entine 2011). 

Another type of inference is an interattribute misleading inference. This occurs when 

consumers use a claim about one attribute to infer a claim about another attribute, 

particularly if consumers believe that the two attributes are related or correlated.  This type 

of inference is based on theories of logical or probabilistic consistency. Like schema theory, 

an individual’s prior knowledge and expectations come into play, yet the prior knowledge in 

http://www.jrconsumers.com/Academic_Articles/issue_30/


 

 

Issue: 30, 2016 

 

 

40 
http://www.jrconsumers.com/Academic_Articles/issue_30/  

 
 

this case is the association between two attributes. Consumers will take the information 

provided about one attribute to infer information about another attribute. In the case of 

chemical free, consumers might assume the product is organic or natural, even if that 

information is not provided in the advertisement. Associated with this claim is the 

perseverance phenomenon (Hastak and Mazis 2011). This suggests that people hold on to 

an inference even when they are provided information that directly challenges the 

inference. In the case of chemical free, for example, people might believe a product contains 

no chemicals even if they are provided an ingredient list containing chemicals.   

A final type is biased inference is scepticism, or when an individual questions the 

claim. This can occur when someone’s general knowledge base conflicts with the 

information presented in the claim. For example, someone with a chemistry or science 

background could be sceptical when reading that a product is chemical free. 

Researchers have called for ethical marketers to provide what Klaidman and 

Beauchamp (1987) call substantial completeness: enough information in an advertisement 

to satisfy a reasonable person’s information requirements. Martinson (1996-1997) argues 

that an ethical perspective does not require that marketers provide scientifically verifiable 

summation of an issue, but rather that communications efforts not create false impressions 

whether or not what is communicated might be truthful.  
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Claims and Environmental Messages 

In some advertising messages, the term chemical free is similar to the term green in 

that both terms are meant to suggest that a product is safer than alternates. 

Advertisements using environmental claims have received scrutiny for the past several 

decades. Kangun, Carlson and Grove (1990) identified three categories of misleading 

environmental claims. First are claims that are overly vague or ambitious: the claim contains 

a phrase or statement that is too broad to have a clear meaning. The second category 

consists of claims that omit the information needed to assess whether the claim is truthful 

or reasonable. The third category contains claims that are outright lies. In a more recent 

discussion of the environmental advertising context, Alnaicik and Yilmaz (2012) suggested 

that a specific environmental claim would contain information that presents “concrete and 

tangible environmental characteristics and benefits of the product supported by objective, 

factual information (p. 209)”. A vague claim would contain abstract or ambiguous wording 

without factual support.  

Bickart and Ruth (2012) showed that while consumers could be sceptical about 

environmental messages, certain cues such as the presence of an eco-seal led some 

consumers to make positive inferences about a brand, regardless if the consumers 

recognized who sponsored the seal. In contrast, Do Paco and Reis (2012) found that many 

consumers viewed environmental messages with scepticism. In particular, the more 
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environmentally concerned an individual is, the more scepticism he or she will be toward 

green claims exhibited on packages or featured in ads.  

 Chemical Free 

As discussed previously, the term chemical free is used in a number of different 

product categories to communicate that a product is safer than other products, generally 

because it lacks toxic chemicals (Nicoll 1997).  Toxicity, though, depends on the specific 

concentration of the chemicals used in each product (personal conversation with James 

Hutchison 2013). What type of claim is the claim chemical free? Chemists would claim that, 

in Kangun, Carlson and Grove’s  (1991) typology, it is an outright lie. However, scientists and 

consumers obtain and validate knowledge in different ways (Birkin and Polesie 2011).  Birkin 

and Polesie (2011) identify two types of realities: the reality that is that state of things as 

they exist, and the social reality that has accepted social tenets. Levy (1981) says advertisers 

use what he terms a socio-cultural vocabulary when creating messages that suggest or 

create multiple perceptions of scientific terms. Nakhleh (1992) suggests that a single 

individual may hold both a scientific and laymen’s definition of a chemical without linking 

the two, changing the definition depending on the context.  

Chemist Sharon Neufeldt (2011), writing about the use of scientific terms as 

buzzwords, suggested that writers and journalists often use chemical terms in a “rather 

whimsical” way, and often revert to what she refers to as hyperboles such as “some 

chemicals are always bad”, perhaps leading to chemophobia (Entine 2011). Neufeldt stated 
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that the use of scientific terms requires a context (for example, quantity and concentration 

of a presumably dangerous chemical) so consumers can understand the statement 

correctly. She further argued that using broad terms like chemical free could undermine 

consumer efforts to think rationally about messages about chemicals  

To date, the FTC has neither examined nor ruled on the use of chemical free in 

advertising in the US. One court case saw a cat litter marketer sue another for using the 

term, claiming false advertising, but the suit was dismissed for lack of standing (that is, the 

marketer could not prove they had been injured by the false advertising from another 

company) (Natures Earth versus Plantwise Products 2010).  In the United Kingdom, the 

Advertising Standards Authority (ASA) refused to consider consumer complaints about ads 

for organic compost produced by Miracle-Gro that used the term chemical free. According 

to a report published in the Guardian newspaper and written by Frank Swain, the ASA 

responded to the complaints by saying: 

"When there is a colloquial understanding of a word, we can take this into account 

when reaching our decision. In this case, we believe that most viewers are likely to 

understand the term ‘organic’ as meaning no man-made chemicals have been used 

to manufacture, or are present in this product. For this reason, we believe that most 

viewers are unlikely to be misled by the claim (Swain, 2008)." 

 

Swain then commented:  
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“If consumers thought that they were getting something safer, healthier or with 

fewer chemicals than regular compost, then yes, they are being misled. …This 

decision also supports the dangerous idea that public channels of communication 

such as television simply reflect society and do not influence it. This couldn't possibly 

be true - advertisements by definition are designed to influence the viewer (Swain, 

2008).” 

 

More recently, the ASA refused to consider a complaint about an advertisement for 

chemical free deodorant sold by a British health food company. The ASA’s response was: 

“… there do not appear to be grounds to suppose … that consumers will be misled by 

the claims in this ad.  We note that the (chemical free) claim is qualified by a list of 

ingredients next to the product description.  We consider that consumers are likely 

to generally interpret claims such as this in the practical sense that no synthetic 

chemicals, as opposed to the organic constituents of the product, have been added 

to the product rather than in the literal sense that the product includes no chemicals 

whatsoever. On this basis we are satisfied that consumers are unlikely to be misled 

to their detriment by this ad and that the advertisers are not in breach of our Code 

on this occasion.” 

 

Is the ASA’s viewpoint is flawed?  Many consumers lack an in-depth understanding of 

environment terms and tend to overgeneralize the level of safety from environmental 

claims (Morris, Hastak and Mazis 1995). If people do not interpret the phrase in the way the 

ASA anticipates and purchase a product they believe contains no chemicals, they may feel 

deceived when they learn the product does contain chemicals. Once deception is perceived, 

advertising credibility and attitude toward the ads decrease, attitude toward the brands 

decrease, and purchase intentions may decrease (Newell, Goldsmith and Banzhaf 1998). 
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Study 1 

 To better understand how consumers interpret and use the phrase chemical free, 

the following question will be asked:    

RQ: How do people define the term chemical free? Are definitions related to attitudes 

toward chemicals? 

 

Study 1 Method 

 

To answer the first research question, a national survey of American consumers was 

undertaken. Five hundred adults from a paid online panel of a market research firm 

(Qualtrics) participated in this survey. Such panels offer benefits such as the ready 

availability of participants and short data collection durations compared to traditional 

offline techniques (Goritz 2007). Additionally, samples from online panels have been found 

to generate reliable results comparable to conventional methods (Dennis, Li and Chatt 

2003).  

Respondents first responded to a number of statements indicating their attitudes 

toward chemicals in society using a 9-item scale originally used by Dickson-Spillmann, 

Siegrist and Keller (2011). Respondents indicated their level of agreement to each items; 

higher total scores indicate a more positive attitude toward chemicals. Cronbach's alpha for 

this scale was .83. 
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Next, respondents viewed an ad from an Australian sunscreen brand called Blue 

Lizard Sunscreen.  Sunscreen is a product that is used regularly by almost two-thirds of 

Americans (Consumer Reports 2009).  The Blue Lizard brand was selected for several 

reasons. First, it had published an advertisement in 2006 with the headline that used the 

term chemical free. Second, the product is only seasonally available at specialty outfitters 

and baby stores in the United States and so it was anticipated that the product would be 

relatively unknown to American consumers, allowing for responses that were not biased by 

previous experiences with the brand. 

  The ad has a headline that reads chemical free with a subhead reading “Australian 

Grade Broad Spectrum Protection”. Two bottles of the sunscreen are shown: one 

designated for people with sensitive skin and one for babies. The tagline reads ‘Safe for 

Sensitive Skin”. Under each bottle, a list of bulleted claims appears. Under the bottle for 

people with sensitive skin, a subhead reads “unsurpassed protection” and the bulleted 

claims include that the product blocks 99.85% of UV Light, provides 30 times the skin’s 

natural protection and protects under extreme sun exposure (unsurpassed photo stability). 

Under the bottle for babies, a subhead reads “unsurpassed safety” and the bulleted claims 

are that the product has no harmful chemicals, is formulated with natural blockers Zinc 

Oxide and Titanium Dioxide, which reduces potential for irritation of sensitive skin, and the 

fragrance free formula is ideal for sensitive skin. 
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The two natural blockers are chemicals, Zinc Oxide and Titanium Dioxide. Zinc Oxide 

(chemical formula ZiO) is an inorganic compound that is naturally occurring in the mineral 

zincite and is a broad spectrum-blocking agent, protecting against UVA, UVB and UVC light. 

Titanium Dioxide (chemical formula TiOx) is a naturally occurring oxide of Titanium, mostly 

sourced from ilemenite ore.  It is found in almost every sunscreen produced today because 

of its ability to absorb UVB light. Both of these compounds sit on top of the skin, and are 

generally considered non-toxic unless inhaled (Hutchison 2013).   

After viewing the ad, the respondents were asked how they interpreted the term 

chemical free as it appeared in the headline indicating their answer in a text box. 

Respondents provided demographic information at the end of the survey. 

Study 1 Results 

Respondents ranged from aged 19 to aged 81, with the average age of 49.25 and a 

median age of 46. The majority of the respondents were not familiar with the Blue Lizard 

Brand; anyone familiar with the brand was removed from the sample, resulting in a final 

sample of 474 people. However, 86 of these 474 individuals chose not to define the term 

chemical free and left that answer blank. This study, then, is based on the remaining 388 

responses.  

The first research question asked how people defined the term chemical free using 

an open-ended question format. Two coders assigned the answers into four categories, 

three of which were previously identified by Nicoll (1997): 
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 -False: individuals who indicated that chemical free is a lie or indicated that all things 

contained chemicals. 

 -Colloquial: individuals who defined chemical free using a positive attribute or 

description such as that chemical free meant that the product was safe, healthy, natural, or 

not toxic. 

 -Literal:  individuals whose interpretation of chemical free was a literal 

interpretation, that is, that the product had no chemicals. 

The fourth category, not present in Nicoll’s original study, is sceptical. This category consists 

of responses indicated that a chemical free product would not be as effective than a product 

with different ingredients. Intercoder reliability was 100%. 

Of all respondents, the largest group consisted of people providing colloquial 

knowledge of the term  (249 respondents or 64%), while 64 respondents (16.5%) provided a 

literal definition, 60 respondents (15.5%) indicated that the term was false, and 15 

respondents (4%) indicated scepticism. Of the colloquial definitions, about 80% of the 

definitions were stated somewhere in the ad (including that chemical free meant non-toxic, 

safe and not harmful) and about 20% of the definitions were not mentioned in the ad 

(including that the product was organic and did not include synthesized chemicals, additive 

or dyes).   
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Are different interpretations related to different attitudes toward chemicals? Table 1 

presents the results of the analysis of variance (ANOVA) based on scores from people in the 

four different segments:  

Table 1: ANOVA of Attitudes toward Chemicals and Definitions 

Type of Definition Given N (%) Perceptions of chemicals in society* 

   

False 60 (15.5%) 29.11 

Sceptical 15 (4%) 29.86 

Colloquial 249 (64%) 25.25 

Literal 64 (16.4) 25.32 

ANOVA  4.263** 

*Scores ranged from 5 to 45, with the higher the number, the more positive the 
perception of chemicals in society 

** p<.01 

As shown in Table 1, attitude toward chemicals in society was highest (most positive) 

for those who indicated that chemical free was a false term or that viewed the term with 

scepticism. Attitudes toward chemicals in society were lower (more negative) for those who 

defined chemical free using colloquial understanding and those that interpreted the term 

literally. Study 1then indicates that overall attitude toward chemicals affects how people 

define the term. 

Study 2 

 Knowing that people interpret the phrase chemical free differently, Study 2 was 

designed to examine whether the inclusion of the phrase chemical free in an advertisement 
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affects attitudes toward the advertisement and toward the brand, and purchase intentions 

of the product.  

 Darley and Smith (1993) found that advertisements with claims that are objective 

and factually written give consumers favourable perceptions of ad credibility, brand beliefs, 

and purchase intentions. The Blue Lizard ad contains a number of claims presented in a 

bullet point format which all related to the performance and safety of the product.  The 

Theory of Reasoned Action (Ajzen and Fishbein1980) suggests that behaviour is rational and 

that one’s attitude, defined as a predisposition to respond either positively or negatively to 

an object, is an overall factor that includes multiple beliefs about several salient and 

deterministic attributes.  This would suggest that a belief that chemicals are bad for society 

could lead to positive attitudes toward products that provide claims that they do not 

contain chemicals. 

Shimp (1981) suggested that advertising could create a positive feeling toward the 

ad, which can be passed on to the brand. Lutz (1985) built upon this idea by stating that 

individuals can have reactions to stimuli that are not cognitive. We propose that an 

individual’s feelings about the role of chemicals in society, as identified by their responses to 

the attitude toward chemicals scale (which as previously suggested relates to their 

definition of term chemical free) can influence how they perceive the ad, brand and their 

subsequent purchase intentions.  The following hypotheses are presented: 
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H1: When exposed to an ad for a chemical free product, consumer concern about chemicals 

in society will be positively related to  

 H1a: Attitude toward the ad (Aad) 

H1b: Attitude toward the brand (AB) 

H1c: Purchase intention 

 

H2: Consumers with higher concerns about chemicals in society will perceive ads with the 

term chemical free more positively than ads without the term chemical free in terms of: 

 H2a: Attitude toward the ad 

 H2b: Attitude toward the brand (AB) 

 H2c: Purchase intention 

 

H3: Consumers with lower concerns about chemicals in society will perceive ads with the 

term chemical free less positively than ads without the term chemical free in terms of: 

 H3a: Attitude toward the ad 

 H3b: Attitude toward the brand (AB) 

 H3c: Purchase intention 

 

Study 2 Methods 

A total of 90 individuals were recruited on Amazon’s online panel known as 

Mechanical Turk, which offers benefits similar to other online panels such as Qualtrics. 

Mechanical Turk panels have been used in advertising academic studies (see Kareklas, 

Carlson and Muehling 2014) as these respondents tend to be more diverse than student 
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samples.   Using Mechanical Turk respondents also helps to assure that there is no 

duplication between respondents in Study 1 and Study 2.  

Respondents in Study 2 were evenly split between men and women, with about half 

of respondents between 25 and 35 years old and a third between 35 and 54 years old.  A 

third had incomes under $35,000, a third had incomes between $35,000 and $50,000 and a 

third had incomes over $50,000.    No respondents had seen either ad before; the few 

respondents who had not purchased sunscreen in the past nor planned to do so in the 

future were removed from the study. 

 Respondents first completed the same attitude toward chemicals scale from Study 1 

and then were randomly assigned to view one of two ads. The first ad was for Blue Lizard 

sunscreen used in Study 1 that used the term chemical free in the headline. The second ad 

was the control ad that used the same ad deleting chemical free from the headline and 

adding the tagline as the headline (see Exhibit 1).  
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Exhibit 1 

Ads Used in Study 2 

 

 

After seeing one of the two ads, respondents completed several scales. The attitude toward 

chemicals scale replicated the scale used in Study 1, and had a Cronbach’s alpha of .833.  

Attitude toward the ad (Aad) was measured with a five-item scale developed by Henthorne, 

LaTour and Natarajaan (1993). Cronbach’s alpha for Aad was .841 for the chemical free ad 

and .846 for the control ad. Attitude toward the brand (AB) was measured with a six-item 

scale developed by Stayman and Batra (1991). Cronbach’s alpha was .821 for the chemical 

free ad and .813 for the control ad. Purchase intention was measured with a one-item 
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measurement: If you need to purchase sunscreen, how likely is it that you would consider 

purchasing Blue Lizard sunscreen? Rossiter and Bergkvist (2009) suggests that a single-item 

scale is appropriate for this question. 

Study 2 results 

We first examined whether overall Aad and AB differed depending on the execution. Table 2 

shows that respondents’ mean Aad and AB do not differ significantly between the two 

treatments (mean Aad for control=15.73 and for chemical free=16.66; mean AB for 

control=21.28 and for chemical free=21.53). Purchase intention also does not differ 

(mean=3.33 for control, 3.27 for chemical free).  

Table 2: Attitudes and Purchase Intentions for Blue Lizard: Chemical Free vs. Control 
 Chemical Free Control T 

AAd 16.66 15.73 .2731, ns 

AB 21.53 21.28 .7676, ns 

Purchase 
intentions 

3.27 3.33 .7666, ns 

Attitude toward 
chemicals 

31.51 31.16 .0275, ns 

 

We next grouped each respondent’s attitude toward chemicals in society into three 

a priori groups: negative attitude toward chemicals in society (scores between 15-25, 

mean=20.75), neutral (scores between 26-35, mean=30.48) and positive (scores 36 and 

higher, mean=39.89). The mean scores for these three groups are significantly different 

(Anova=413.664, p<.0001). Given the results of study 1, we can anticipate that those with 

negative attitudes toward chemicals in society are more likely to interpret the term 
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chemical free in a literal way, and those with positive attitudes are more likely to be 

sceptical about the term or to believe it is a false term. The middle group would represent 

people with a colloquial understanding. 

H1 stated that when exposed to an ad for a chemical free product, concern about 

chemicals in society will be negatively related to Aad, AB and PI.  Figure 1 shows that people 

with negative attitudes toward chemicals in society reported higher Aad scores 

(mean=18.18) than people with positive concerns (mean=14.09). People who were neutral 

about chemicals in society also presented a higher Aad (17.4) than people with positive 

attitudes about chemicals in society. Scores from people with negative and neutral attitudes 

toward chemicals are significantly different from scores from people with positive attitudes 

(Anova F=3.863, p=.028, Bonferroni tests indicating significant differences between all 

groups); H1a is supported.  No significant differences in AB were seen; H1b is not supported.  

PI was highest for people with negative (mean=3.58) and neutral attitudes (mean=3.45); 

both these scores are higher than the scores from people who view chemicals positively 

(Anova F=3.193; p=.042, Bonferroni tests indicating significant differences between 

Negative and Neutral/Positive). H1c is supported.  

 
 
 
 
 
 
 

http://www.jrconsumers.com/Academic_Articles/issue_30/


 

 

Issue: 30, 2016 

 

 

56 
http://www.jrconsumers.com/Academic_Articles/issue_30/  

 
 

 
 

Figure 1: Attitudes and Purchase Intentions toward the Chemical Free Blue Lizard Ad as a 
Function of Attitudes toward Chemicals 

 
 

H2 stated that people with negative attitudes about chemicals in society will 

perceive ads with the term chemical free more positively than ads without the term 

chemical free in terms of Aad, AB and PI. H3 stated that people with positive attitudes 

toward chemicals in society will perceive ads with the term chemical free less positively 

than ads without the term chemical free in terms of Aad, AB and PI.  

Figure 2 displays data for Aad, which was significantly lower for the control ad 

(mean=16.66) than for the chemical free ad (t=.0262, p=.026) among people with negative 

attitudes toward chemicals in society. H2a is supported. For those with positive attitudes, 

Aad was significantly higher for the control ad (mean=16.66) than for the chemical free ad 

(t=3.398, p=.011).  H3a is supported.  
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Figure 2 Attitude Toward the Blue Lizard Ad as A Function of Ad Type and Attitudes 
Toward Chemicals in Society 

 
 

Figure 3 displays data for AB. For those with negative attitudes, the control ad 

generates significantly higher AB for the chemical free ad (mean=22.2) than the control ad 

(mean=19.88, t=3.53, p=.0007).  H2b is supported. For those with positive attitudes, AB is 

significantly higher for the control ad (mean=24.61) than the chemical free ad (mean=20, 

t=6.872, p<.0001).  H3b is supported.  
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Figure 3 Attitude Toward the Blue Lizard Brand as A Function of Ad Type and Attitudes 
Toward Chemicals in Society 

 
 

 

Figure 4 displays PI scores, and shows that different ads did not produce significantly 

different scores among those with negative attitudes toward chemicals in society; H2c is not 

supported. For those with positive attitudes, purchase intention was higher for those seeing 

the control ad (3.92) than those seeing the chemical free ad (mean=2.68, t=5.59, p<.0001). 

H3c is supported. 
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Figure 4 Purchase Intention for Blue Lizard as a Function of Ad Type and Attitudes toward 
chemicals in society 

 

 

This study showed that individuals with more negative perceptions of chemicals in 

society (and by extension, are more likely to believe a literal definition of the term chemical 

free) have more positive attitudes toward the ad using chemical free than the control ad, 

and the opposite is true for people with positive attitudes towards chemicals in society/ As a 

result, we suggest that the term chemical free in advertisements when factual information 

is provided can be a motivating term, particularly for people with negative views of 

chemicals in society.  

Study 3 

 The ads used in Study 2 contained quite a bit of information that could be used to 

create a colloquial understanding of the term chemical free. One limitation of Study 2 was it 
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relied on participants to use some degree of systematic processing in viewing the ads. 

According to Chen, Duckworth and Chiaken (1999), systematic processing generally involves 

a comprehensive and cognitive processing of claims, relying on message content to affect 

persuasion. What is unclear, though, is whether in that study the term chemical free was 

used as some type of heuristic that relates to already established schemas in an individuals’ 

memory.  People engaged in heuristic processing rely on rules that Chaiken (1980) described 

as knowledge structures: schemas that are stored in memory. The heuristic approach 

requires minimal effort on the part of recipients.  

To examine how the phrase chemical free affects attitudes in a situation where less 

information is available in the advertisement, Study 3 uses a much simpler ad. This can help 

identify whether the term chemical free is some type of heuristic that relates to already 

established schemas in an individuals’ memory. We present the following hypotheses: 

H4: When exposed to a simple ad for a chemical free product, consumer concern about 

chemicals in society will be positively related to  

 H4a: Attitude toward the ad (Aad) 

H4b: Attitude toward the brand (AB) 

H4c: Purchase intention 

 

H5: Consumers with higher concerns about chemicals in society will perceive simple ads 

with the term chemical free more positively than simple ads without the term chemical free 

in terms of: 

 H5a: Attitude toward the ad 
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 H5b: Attitude toward the brand (AB) 

 H5c: Purchase intention 

 

H6: Consumers with lower concerns about chemicals in society will perceive ads with the 

term chemical free less positively than ads without the term chemical free in terms of: 

 H6a: Attitude toward the ad 

 H6b: Attitude toward the brand (AB) 

 H6c: Purchase intention 

 

 

The ads are for a product called WaterWipes, which is a wipe that advertises itself as 

chemical free because it consists primarily of water. The ad for WaterWipes (Exhibit 2) 

includes only a headline and two visuals: one of children and one of the pack.  The control 

ad contains the headline “Clean Kids”. The chemical free ad contains the headline “Clean 

Kids, Chemical Free.” Respondents were recruited again from Amazon Mechanical Turk, and 

people who responded to Study 2 were not eligible to participate in Study 2.  
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Exhibit 2: Ads Used in Study 3 

  

 

About 60% of the respondents in this study were men and 40% were women, with 

about half of respondents between 25 and 35 years old and 30% between 35 and 44 years 

old.  About 25% had incomes under $30,000, 25% had incomes between $30,000 and 

$40,000, 25% had incomes between $40,000 and $50,000, and 25% had incomes above 

$50,000.    Ten respondents had never purchased wipes nor were planning to purchase 
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them in the future, and these individuals were removed from the study. No respondents 

had seen either ad before participating. 

 The procedure for this study was the same as Study 2, using identical measures. 

Respondents first completed the same attitude toward chemicals scale from Study 1 and 

then were randomly assigned to view one of two ads. Cronbach’s alpha for Aad was .842 for 

the chemical free ad and .869 for the control ad. Cronbach’s alpha was .842 for the chemical 

free ad and .861 for the control ad.   Unlike Study 2, though, Table 3 shows that respondents 

seeing the Chemical Free ad had higher Aad and AB scores than respondents seeing the 

control ad, although purchase intentions and concerns with chemicals in society scores were 

similar. 

Table 3: Attitudes and Purchase Intentions: Control vs. Chemical Free WaterWipes Ad 
 Control Chemical Free T 

AA 15.77 16.95 1.9647, p=.041 

AB 21.04 22.37 2.1029, p=.038 

Purchase 
intentions 

3.05 2.84 .9961, ns 

Attitude toward 
chemicals 

29.77 31.18 .4054 ns 

 

 

As with study 2, we next segmented each respondent’s attitude toward chemicals in 

society into three a priori groups: negative attitude toward chemicals in society (scores 

between15-25, mean=19.85), neutral (scores between 26-35, mean=31.62) and positive 

(scores 36 and higher, mean=40.22). The mean scores for each of these three groups are 
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significantly different (Anova F=378.449, p<.0001). Given the results of study 1, we can 

anticipate that those with negative attitudes toward chemicals in society are more likely to 

interpret the term chemical free in a literal way, and those with positive attitudes are more 

likely to be sceptical about the term or to believe it is a false term. The middle group would 

represent people with a colloquial understanding. 

Study 3 results 

H4 stated that when exposed to an ad for a chemical free product, concern about 

chemicals in society will be negatively related to Aad, AB and PI. Figure 5 shows that people 

with negative attitudes toward chemicals in society reported higher Aad scores (mean=19.2) 

than people with positive attitudes toward chemicals in society (mean=14.67).  These 

differences are significant (ANOVA=2.482 Bonferroni tests indicating significant differences 

between all groups). H4a is supported.   Similarly, people with negative attitudes toward 

chemicals in society reported higher AB scores (mean=25.8) than people with both neutral 

(mean=21.71) and positive attitudes toward chemicals in society (mean=20.67).  These 

differences are significant (ANOVA=4.732, p=.014 with Bonferroni tests indicating significant 

differences between Negative and Neutral/Positive).   H4b is supported. No significant 

differences were seen in terms of PI; H4c is not supported.  
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Figure 5: Attitudes and Purchase Intentions Toward the Water Wipes Chemical Free Ad as 
A Function of Attitudes Toward Chemicals 

 
 

H5 stated that people with negative attitudes about chemicals in society will 

perceive ads with the term chemical free more positively than ads without the term 

chemical free in terms of Aad, AB and PI. H6 stated that people with positive attitudes 

towards chemicals will feel more positively about ads without the term chemical free. Figure 

6 shows that people with negative attitudes toward chemicals in society reported 

significantly lower Aad scores for the control ad (mean=16.0) than for the chemical free ad 

(t=.4.77, p<.0001). H5a is supported. People with positive attitudes toward chemicals 

reported no significant differences in Aad between the two ads: H6a is not supported. 
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Figure 6 Attitude toward the Water Wipes Ad as a Function of Ad Type and Attitudes 
toward Chemicals in Society 

 
 
 

Figure 7 compares the AB scores for both ads. For those with negative attitudes 

about chemicals, AB is significantly higher for the chemical free ad (mean=25.8) than for the 

control ad (mean=22.71 t=5.23, p<.0001).  H5b is supported. People with positive attitudes 

toward chemicals reported no significant differences in AB between the two ads: H6b is not 

supported. Figure 7 compares the PI scores for both ads. For those with negative attitudes 

toward chemicals, exposure to the different ads did not generate significantly different PIs. 

H5c is not supported. For those with positive attitudes. purchase intention is higher for the 

control group (mean=3.33) than the chemical free group (mean=2.72, t=2.50 p=.014). H6c is 

supported. 
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Figure 7 Attitude toward the Water Wipes Brand as a Function of Ad Type and Attitudes 
toward Chemicals in Society 

 
 
 
 
Figure 8 Purchase Intention for the Water Wipes Brand as a Function of Ad Type and 
Attitudes Toward Chemicals in Society 
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Table 4 provides a summary of all the hypotheses tests. 

Table 4: Hypotheses Test Summary 

 Hypothesis Blue Lizard Ad (High 
level of information) 

Water Wipes Ad (Low 
level of information) 

Attitude toward 
chemicals in 
society 

H1 (4) a: Aad  Supported Supported 

 H1 (4) b: AB Not supported Supported 

 H1 (4) c: PI Supported Not supported 

Chemical free 
versus control-
Negative attitudes 

H2 (5) a: Aad Supported Supported 

 H2 (5) b: AB Supported Supported 

 H2 (5) c: PI Not supported Not supported 

Chemical free 
versus control-
Positive attitudes 

H3 (6) a: Aad Supported Not supported 

 H3 (6) b: AB Supported Not supported 

 H3 (6) c: PI Not supported Supported 
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Discussion 

The results show that all consumers do not exhibit a colloquial understanding of the 

term chemical free and that a range of definitions about the term exists. This relates to the 

FTC’s observation that the less specific a claim, the greater the range of interpretations 

consumers generate regarding the claim (FTC 2012). These different definitions may affect 

overall attitudes toward the ad and brand. The use of the term chemical free has different 

effects, depending on whether there is a lot of information to explain or not. Study 1 

indicated that people with more positive attitudes toward chemicals are more likely to 

believe that chemical free is a false claim. Studies 2 and 3 shows that these beliefs affect 

AAd and AB among people who have negative attitudes toward chemicals in society, and 

also for those with positive attitudes when the phrase is in an advertisement with quite a bit 

of information provided in addition to the claim. When less information was provided, as in 

Study 3, Aad and AB scores for those with more positive attitudes toward chemical did not 

differ. It could be that without the text description in the ads that people used the term as a 

heuristic rather than taking time to compare the phrase chemical free to the information 

provided in the ad to determine whether it was a false claim or a true claim. 

Interestingly, in most situations, purchase intentions did not differ based on 

attitudes toward chemicals. The one exception was that people with positive attitudes 

toward chemicals in society had higher purchase intentions when they viewed the control 

ad than the chemical free ad. However, these scores were overall very low and so there did 

not seem to be an overwhelming interest in purchasing the product at all. 

http://www.jrconsumers.com/Academic_Articles/issue_30/


 

 

Issue: 30, 2016 

 

 

70 
http://www.jrconsumers.com/Academic_Articles/issue_30/  

 
 

This study contributes to the literature on consumer inferences by providing an 

assessment of the variety of inferences made. It builds on the Hastak and Mazis’ (2011) 

typology by first confirming that several of the types of definitions such as scepticism that 

were seen in nutritional messages also exist in green advertising. This confirmation, though, 

occurred in the presence of additional information that consumers could use to interpret 

the phrase (the Blue Lizard ad). Examining definitions in a simpler context, such as the 

context provided in Study 3, might provide some additional insight into how consumers 

interpret the phrase in different contexts. 

Is it ethical to use the term chemical free in product advertising?  Carson, Wokutch 

and Cox (1985) argue that there is a strong presumption for supposing that deceptive 

advertising is unethically, irrespective of its legality. Furthermore, if deception is seen as 

misleading consumers to make poor material decisions, arguably the decline in purchase 

intention among several people holding certain definitions seen in Study 2 suggests that the 

term is deceptive.  At the very least, the range of definitions identified in Study 1, along with 

the variety of different connections brands themselves make may cause consumer 

confusion that might also be deceptive. For example, if chemical free becomes a heuristic 

for a benefit such as safer than other brands, the fact that a product like Blue Lizard contains 

the exact same chemicals as most sunscreens on the market would suggest a deception that 

harms competition as well as consumers. At the same time, it could be argued that a 

product like WaterWipes, which is more than 99% water, may not provide the type of 
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cleanliness that many parents need for their children. And on a science literacy level, 

connecting the words chemical free so closely with the word water in the WaterWipes ad 

and packaging should be confusing to any consumer with even the smallest knowledge of 

science. 

Given the range of definitions generated, the relationship of definitions to concerns 

with chemicals in society and subsequent attitudes, it seems clear that the ASA is incorrect 

in their assertion that consumers will interpret the term correctly as long as an ingredient 

list is provided, as shown specifically in Study 2.   Some consumers appear to lack a basic 

understanding of chemistry that would allow them to interpret the term correctly. As a 

result, there are strong public policy implications that warrant a re-evaluation by both the 

FTC and the ASA. 

One limitation to this study is that respondents’ initial interest in sustainable 

lifestyles was not initially measured. Therefore, it is unclear to what degree respondents 

would pay attention to a green ad in the marketplace in the course of their normal life. 

Additionally, comparing the inferences to another broad and unregulated term like ‘natural’ 

could provide even more support for a push for FTC regulation. 

Conclusion 

This study explored how consumers define the term chemical free, and it appears to 

be a vague phrase that is scientifically untruthful but often used by advertisers to convey a 
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variety of meanings (such as natural, safe or organic) to consumers.  Some respondents see 

the term positively, and others are sceptics. People’s definitions seem to be related to their 

attitudes toward chemicals in society, with those who are less favourable to chemicals 

providing more positive interpretations of the term chemical free. The range of 

interpretations, coupled with the fact that different interpretations influence purchase 

intentions, suggest that it is unethical for the term to be used. At a minimum, advertisers 

need to provide information to help consumers understand what is meant when the term is 

used.   
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