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10Abstract Theenvironmentalattitude-behaviorgaphasbeenextensivelystudied,butnoresearchhas
11examined a wide range of barriers to climate change mitigation. Inspired by Gifford’s (2011) seven
12categories of psychological barriers to climate change mitigation and adaptation, we examined the
13role of 36barriers onclimate-positive food-choice intentions.Of the36, 29were significantly related
14to weaker intentions. Exploratory factor analysis revealed that the barriers cluster into four factors
15(Denial, Interpersonal Influences, ConflictingGoals andAspirations, andTokenism). Confirmatory
16factor analysis validated both the four-factor model and the rational seven-factor model proposed
17earlier. All factors except Interpersonal Influence are related to fewer food-choice intentions,
18illustrating the value of understanding psychological barriers for pro-environmental intentions.
19

20The consensus among climate scientists, and the cumulative physical evidence, is that climate
21change is occurring and that post-industrial increase in global greenhouse gas (GHG) emis-
22sions can largely be attributed to human activities. To prevent an increase in global temperature
23rise greater than 2 °C over pre-industrial levels, reduction of anthropogenic GHG emissions is
24urgently necessary (Intergovernmental Panel on Climate Change 2007).
25A rapidly growing body of literature suggests that citizen mobilization, through aggregated
26environmentally significant behaviors, is an essential component for global GHG emission
27reduction (e.g., Bandura 2007; Corbett 2006; Stern 2000). One crucial task of psychologists is
28to identify and understand barriers that limit behavioral change (Gifford 2008; Swim 2010). To
29foster this, the current study investigated the connections between a range of psychological
30barriers and a specific ameliorative behavioral intention—sustainable food choices.

311 Food and climate change impacts

32Low-carbon transportation and sustainable buildings have been major action areas for meeting
33GHG reduction targets for governments and other campaigns. However, the need for deep cuts in

Climatic Change
DOI 10.1007/s10584-016-1830-y

* Angel K. S. Chen
angelch@uvic.ca

1 Department of Psychology, University of Victoria, Victoria, BC V8P 5C2, Canada

JrnlID 10584_ArtID 1830_Proof# 1 - 12/10/2016



U
N
C
O
R
R
EC
TE
D
PR
O
O
F

34emissions has become more pressing for the global food system. In recent decades, global food
35production has expanded with industrial-based processes in order to meet accelerating food
36demands (Pelletier and Tyedmers 2010). These processes not only place a strain on depleting
37natural resources, but also contribute 19 to 29 % of GHG emissions (Vermeulen et al. 2012).
38Several factors contribute to food’s climate impacts, including the energy used for its production,
39distribution, storage, waste disposal, and the use of synthetic pesticides and fertilizers. Livestock
40production emits 7.8 billion tons of carbon dioxide (CO2) per year, accounting for 18 % of global
41GHG emissions (Food and Agricultural Organization of the United Nations 2006). The livestock
42sector also occupies about 30 % of the terrestrial surface on Earth (Ramankutty et al. 2008),
43generates significant volumes of water pollution, and exacerbates deforestation and land degra-
44dation. If the current agricultural trends continue, food production emissions alone will exceed
45global warming limit of 2 °C by 2050 (Hedenus et al. 2014).
46Although sustainable agricultural practices should be regulated by policies, individual
47consumers can further decelerate local and global environmental impacts by adopting more
48sustainable consumption habits. Clearly, a wide range of effective mitigation options is feasible
49for individuals. For example, reduced meat-based consumption could reduce mitigation costs
50by 50 % (Stehfest et al. 2009). Yet, more than currently adopted measures are necessary to
51lessen the adverse effects of climate change.

522 Psychological barriers to inaction

53Undeniably, many people are concerned about climate change, but nevertheless often engage
54in behaviors that are detrimental to the environment or fail to engage in ameliorative actions.
55This attitude-behavior gap is a topic of ongoing research interest. Broadly, environmental
56attitudes are relatively poor predictors of pro-environmental behavior (Hines et al. 1987; Staats
572003). However, when barriers or facilitators of behaviors are factored into estimates, the
58correlation between attitudes and behavior is substantially strengthened (e.g., Corraliza and
59Berenguer 2000; Kaiser and Gutscher 2003).
60A variety of psychological (as opposed to structural) barriers have been identified (e.g.,
61Lorenzoni et al. 2007; Kollmuss and Agyeman 2002). For example, Blake (1999) argued that
62many models of behavior are limited because they fail to consider three major constraints on
63environmental actions: individuality (e.g., conflicting attitudes), responsibility (failure to assume
64personal responsibility to take actions), and practicability (lack of time, money, facilities, and
65information). Drawing on qualitative data, Lorenzoni et al. (2007) found that the members of UK
66public perceived two main levels of barriers to climate change engagement—at the individual
67level (e.g., lack of knowledge and skepticism) and at the societal level (e.g., lack of political
68actions on climate change). In an attempt to summarize several influential theoretical frameworks
69on the attitude-behavior gap, Kollmuss and Agyeman (2002) developed a conceptual model that
70demonstrates the complexity of factors that may hinder pro-environmental behavior. These
71factors were demographics, internal factors (e.g., environmental conscience, locus of control),
72and external factors (e.g., availability of infrastructure and financial constraints).
73In a recent review of psychological barriers, Gifford (2011) proposed that climate change
74mitigation and adaptation may be hindered by almost three dozen of them (“the dragons of
75inaction”) that fall into seven categories. The first category is limited cognition about the
76problem. Constrained by limited cognitive capacity, humans often make decisions that are
77irrational, short-term, and self-focused. Thus, pro-environmental behaviors may be hindered
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78by environmental numbness (Gifford 1976), uncertainty ( Q1Messick et al. 1988), judgmental
79discounting (e.g., Uzzell 2000), optimism bias (Gifford et al. 2009), and a lack of perceived
80self-efficacy (e.g., Kaiser and Gutscher 2003).
81The second category consists of ideologies and worldviews that are incompatible with pro-
82environmental goals. Mitigative inactions can be conditioned by beliefs about capitalism (e.g.,
83Heath and Gifford 2006), technosalvation (e.g., Terwel et al. 2009), suprahuman powers (e.g.,
84the belief that the Mother Nature will restore itself), and system justification, or the tendency to
85defend one’s socioeconomic status (Feygina et al. 2010).
86The third category involves comparison with others. According to Festinger (1954),
87individuals judge the appropriateness of their actions by comparing their own to those of
88others (e.g., Heath and Gifford 2002), and adjust their behaviors to comply with the dominant
89social norms (Schultz et al. 2007). Negative sustainability norms (e.g., car use), perceived
90inequality (Aquino et al. 1992), and the fear of being exploited (Kerr 1983) can easily serve as
91justifications for inaction (Chen and Gifford 2015).
92The fourth category includes sunk costs, which refer to prior investments or routines that are
93difficult toabandon. Individualsmaybe reluctant togiveupsignificantbut environmentallyharmful
94financial investments (KnoxandInkster1968),establishedbehavioralhabits (AartsandDijksterhuis
952000), and environmentally incompatible goals and aspirations (Lindenberg and Steg 2007).
96The fifth category, discredence, includes general disbelief and distrust in experts
97and authorities. Discredence ranges from dismissal of scientific evidence (Opotow and
98Weiss 2000) to reactance against mitigative solutions that appear to threaten one’s
99freedom (Brehm 1966).
100The sixth category includes six types of perceived risk associated with environmental
101behavioral changes (Schiffman et al. 2006). One example might be purchasing an electric vehicle,
102which has potential risks such as lack of functionality (e.g., lack of charging infrastructure), social
103costs (e.g., loss of social status), and psychological risk (e.g., teasing or criticism).
104The final barrier category is limited behavior, that is, the adoption of environmental actions
105with inadequate impacts (Gifford 2011). One form is tokenism, or the practice of making
106symbolic or inconsequential mitigative efforts over more effective actions. Another is the
107rebound effect, or Jevons’ Paradox (Jevons 1865), which occurs when the gains from a relative
108short-term efficiency (e.g., purchasing LED light bulbs) are diminished or offset by subsequent
109less-sustainable behaviors (e.g., leaving the lights on longer).

1103 The present study

111Our main objective was to examine psychological barriers that may limit mitigative food choice
112intentions (MFCI), with a secondary goal of developing a scale to measure the chief components
113of the barriers. We begin our inquiry with 36 individual psychological barriers adapted from
114Gifford (2011). Accordingly, three hypotheses were proposed. The first was that each of the 36
115individual perceived barriers will be associated with fewer mitigative food choice intentions. The
116second was that these 36 barriers can be empirically reduced to a simpler set of basic dimensions,
117given that some barriers may be related to each other (e.g., perceived financial risks may be
118associated with conflicting goals). The discovery of a parsimonious empirical structure would be
119advantageous for theory and future research. The third was that the combined barrier dimensions
120would predict MFCI. We predicted that the more barrier dimensions that participants experience,
121the less likely they will report intentions to make sustainable food choices.
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1224 Method

1234.1 Overview

124The study was conducted as an online survey with Canadian community members. Participant
125recruitment and data collection were facilitated by Qualtrics’ panel services. They were invited
126to a study that examines environment-related decision-making and paid 75 cents. A pilot “soft
127launch” of the survey was conducted to ensure its feasibility and clarity. Then, the main survey
128was structured to query the respondents’ (a) intentions to adopt a series of mitigative food
129choices, (b) perceived barriers, and (c) demographics (gender, age, education, household
130income, and type of residence neighborhood).

1314.2 Participants

132The 251 participants (118 male and 133 female) ranged in age from 19 to 81 (M=48.63,
133SD=16.54). Most respondents (75 %) had more than a high school education, lived in an urban
134area (56 %), and had an annual household income between C$41,000 to $60,000 (49.4 %).

1354.3 Measures

136Behavioral food choice intentions Six items concerned intentions to engage in mitigative
137food choices within the next month: Purchase organically grown food, not purchase locally
138grown food (reversed), eat less meat, not reduce how often to dine at restaurants (reversed),
139increase consideration of the environmental impact of their food, and purchase food that has less
140packaging. The participants rated their degree of agreement with each item on a 7-point Likert
141scale (1= “strongly disagree” to 7= “strongly agree”). Cronbach’s alpha for this scale was .70.

142Psychological barriers Thirty-six potential barriers were presented as to why one might not
143choose locally grown, home-cooked, meatless, organic food (see Table 1). These were based
144on Gifford’s (2011) seven categories of psychological barriers, which encompassed 29
145“dragons of inaction” that hinder climate change mitigation, with seven added or adapted
146for the food-choices context. The participants rated the extent to which each barrier limits their
147mitigative choices, on a 5-point Likert scale (1= “strongly disagree” to 5= “strongly agree”).
148

1495 Results

1505.1 Descriptive statistics

151Items on each scale were summed and averaged. Table 1 reports the means, standard
152deviations, and correlations with MFCI. The internal consistency reliability of the full barriers
153scale was excellent (α= .93).
154The participants reported moderate levels of mitigative food choice intentions (M=4.34,
155SD=1.13) on the 7-point scale. Among the 6 choices, participants most intended to purchase
156food with less packaging (M=5.21; SD=1.54) and to more often purchase locally grown food
157(M=4.78, SD=1.83).
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t1:1 Table 1 Means, standard deviations, and pearson correlations of barrier items with mitigative food choice
intentions

t1:2 Barrier items M SD r 95 % CI

t1:3 1. There’s no need to make these changes because I’m not
convinced that a serious environmental problem even exists.

2.06 1.13 –.42** [-0.5, -0.3]

t1:4 2. The pro-environmental behaviours that I currently
engage in make further changes unnecessary.

2.54 1.03 –.074 [-0.2, 0.1]

t1:5 3. I just tune out when it comes to hearing about
climate change or thinking about what sort of
changes I could make in my own life.

2.09 1.05 –.44** [-0.5, -0.3]

t1:6 4. There’s so much information out there that I’ve stopped paying
attention to all of the possible changes that I should
make, including these.

2.46 1.11 –.34** [-0.4, -0.2]

t1:7 5. I’m content with the extent to which my current choices
reflect who I am as a person.

3.39 1.04 –.15* [-0.3, 0.0]

t1:8 6. Environmental problems are more serious
in other places, and so I don’t need
to change.

2.06 1.04 –.40** [-0.5, -0.3]

t1:9 7. I can’t change because I’m invested in my current lifestyle. 3.25 2.17 –.05 [-0.2, 0.1]

t1:10 8. Making these changes would be criticized
by those around me.

2.98 2.25 .01 [-0.1, 0.1]

t1:11 9. There’s not much point in me making changes
like these because I feel confident in the
ability of technological innovators to
help solve climate change.

3.07 2.15 –.15* [-0.3, 0.0]

t1:12 10. There is no pressing need to change because
the natural cycles of the earth are
beyond our control.

3.12 2.05 –.05 [-0.2, 0.1]

t1:13 11. If I made the necessary changes, I probably
would be embarrassed when others noticed
what I was doing.

2.86 2.25 –.10 [-0.2, 0.0]

t1:14 12. I’m too busy to think about making
these changes right now.

3.12 2.15 –.10 [-0.2, 0.0]

t1:15 13. I’m worried that others will criticize me
for making these changes.

1.54 .86 –.17* [-0.3, 0.0]

t1:16 14. It’s too difficult for me to make these changes. 2.25 1.08 –.26** [-0.4, -0.1]

t1:17 15. I haven’t paid much attention to this issue. 2.31 1.10 –.46** [-0.6, -0.4]

t1:18 16. I haven’t done this mainly because changing
involves some risk.

1.90 .90 –.15* [-0.3, 0.0]

t1:19 17. My environmental actions already make enough
of a difference.

2.54 1.00 –.16* [-0.3, 0.0]

t1:20 18. I’ve put a lot of time and effort into my current
lifestyle, and so I don’t want to change.

2.10 1.02 –.36** [-0.5, -0.2]

t1:21 19. I don’t think changing this will have much impact around here. 2.43 1.18 –.48** [-0.6, -0.4]

t1:22 20. Even if most people made these changes it wouldn’t help enough. 2.34 1.18 –.41** [-0.5, -0.3]

t1:23 21. Society as it is now is working fine for me, and I’m
worried that changes like these
might somehow compromise that.

1.96 1.00 –.29** [-0.4, -0.2]

t1:24 22. I have spent quite a bit of money on my current
choices, so I would lose too much if I changed now.

1.97 .98 –.28** [-0.4, -0.2]

t1:25 23. I’m satisfied with my current way of doing things. 3.09 1.12 –.37** [-0.5, -0.3]
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174175176177178179180181182183184185186187188189The mean barrier ratings was slightly below the midpoint (across all barriers, M=2.36,
190SD= .69). Of the 36 items, the three strongest reported barriers were that participants were
191content with the extent to which their current choices reflected who they are (M=3.39,
192SD=1.04), that they were invested in their current lifestyle (M=3.25, SD=2.17), and that
193they were too busy to think of changes (M=3.12, SD=2.15).

1945.2 Hypothesis testing

195Hypothesis 1: psychological barriers predict mitigative food choice intentions The
196barriers, averaged across all items, were negatively correlated with MFCI, r = -.49,
197p < .001. Of the 36 barrier items, 29 were negatively correlated with MFCI: five at the
198.05 level of significance and 24 at the .01 level. Therefore, the first hypothesis was
199confirmed for 81 % of the barriers. Intentions were most strongly (and negatively)
200correlated with item 19 (“I don’t think changing this will have much impact around here”),
201r= -.48, item 15 (“I haven’t paid much attention to this issue”), r= -.46, and item 24 (“I’m
202confident that things will get better with time, and so I don’t see much point in making
203these changes”), r= -.46, all ps < .01.

t1:26 Table 1 (continued)

Barrier items M SD r 95 % CI

t1:27 24. I’m confident that things will get better with time,
and so I don’t see much point in making these changes.

2.08 1.06 –.46** [-0.6, -0.4]

t1:28 25. I’m concerned that these changes will take up too
much of my time.

2.20 1.13 –.22** [-0.3, -0.1]

t1:29 26. When I have taken some step to help the environment,
I think it is a good idea to reward myself.

2.56 1.12 .10 [0.0, 0.2]

t1:30 27. There’s no need to change because the current
“environmental crisis” has been exaggerated.

2.02 1.14 –.41** [-0.5, -0.3]

t1:31 28. I’m unsure that these changes would be an improvement
over my current choices.

2.59 1.15 –.42** [-0.5, -0.3]

t1:32 29. Even if I decided to make these changes, there would
be too many other obstacles to overcome.

2.45 1.07 –.32** [-0.4, -0.2]

t1:33 30. I haven’t heard convincing arguments for why I should
make these changes.

2.42 1.25 –.52** [-0.6, -0.4]

t1:34 31. Honestly, I don’t think that the “problem” that this would
solve is actually a problem.

2.14 1.20 –.40** [-0.5, -0.3]

t1:35 32. The fate of the human race is out of our hands, so there
is no reason for me to change.

1.98 1.06 –.32** [-0.4, -0.2]

t1:36 33. I wouldn’t consider making these changes because
they are inconsistent with my political views.

1.73 .95 –.25** [-0.4, -0.1]

t1:37 34. Making these changes is hard because they might
compromise my safety.

1.83 .98 –.23** [-0.4, -0.1]

t1:38 35. Humankind cannot make a difference when it comes
to saving the earth,
so there is no point for me to change.

1.76 .96 –.34** [-0.4, -0.2]

t1:39 36. Only fake experts promote these changes. 1.81 1.00 –.35** [-0.5, -0.2]

36-item 5-point scale (α = .93), from 1 = Strongly disagree to 5 = Strongly agree; *p < .05, **p < .01
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204Hypothesis 2: the psychological barriers form meaningful dimensions To determine
205whether the 36 barriers form a parsimonious structure, a principal component analysis was
206performed with parallel analysis and Velicer’s minimum average partial (MAP) test (O’Connor
2072000). Three-, four-, and five-factor solutions were examined. The four-factor solution with
208varimax rotation was chosen partly on psychometric bases and partly because it provided the
209most meaningful interpretation. As a criterion for statistically meaningfulness, we used a cut-
210off loading of 0.5 (Stevens 2002) and deleted items that appeared low in construct validity. The
211first factor explained 36 % of the variance, the second explained 6 %, the third explained 4 %,
212and the fourth explained 3 %. Thus, the four factors explained about half of the variance
213(49 %). Therefore, hypothesis 2 was supported. Table 2 presents the factor loadings.

214Factor I was named Denial, based on high loadings of 5 items: denial that climate change is a
215problem (item 31), doubt about the existence of climate change (item 1), the belief that

t2:1 Table 2 Factor loadings for the 4 barrier dimensions (N = 251)

t2:2 Items F1 F2 F3 F4

t2:3 35. Humankind cannot make a difference when it comes to saving the
earth, so there is no point for me to change.

.82 .27 .14 .12

t2:4 27. There’s no need to change because the current “environmental crisis”
has been exaggerate

.70 .11 .46 .17

t2:5 31. Honestly, I don’t think that the “problem” that this would solve is
actually a problem.

.72 .25 .46 .21

t2:6 36. Only fake experts promote these changes. .70 .28 .34 .17

t2:7 1. There’s no need to make these changes because I’m not convinced that
a serious environmental problem even exists.

.66 .12 .48 .20

t2:8 11. If I made the necessary changes, I probably would be embarrassed
when others noticed what I was doing.

.25 .13 .00 .80

t2:9 8. Making these changes would be criticized by those around me. .08 .19 .05 .77

t2:10 14. It’s too difficult for me to make these changes. .09 .74 .15 .17

t2:11 29. Even if I decided to make these changes, there would be too many
other obstacles to overcome.

.30 .69 .24 .21

t2:12 16. I haven’t done this mainly because changing involves some risk. .33 .66 .04 .36

t2:13 25. I’m concerned that these changes will take up too much of my time. .36 .66 .07 .24

t2:14 22. I have spent quite a bit of money on my current choices, so I would lose
too much if I changed now.

.34 .63 .13 .21

t2:15 5. I’m content with the extent to which my current choices reflect who I
am as a person.

.06 .02 .78 .02

t2:16 23. I’m satisfied with my current way of doing things. .30 .21 .67 .03

t2:17 17. My environmental actions already make enough of a difference. .13 .34 .55 .03

t2:18 28. I’m unsure that these changes would be an improvement over my
current choices.*

.50 .38 .47 .20

t2:19 2. The pro-environmental behaviours that I currently engage in make
further changes unnecessary.*

.28 .03 .45 .07

t2:20 M (SD) 2.01
(0.-
97)

2.20
(0.-
83)

2.89
(0.-
75)

2.92
(1.-
94)

Note. Factor labels: F1 =Denial F2 = Conflicting Goals F3 = Tokenism F4 = Interpersonal * added to increase
construct validity
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216environmental crisis has been exaggerated (item 27), the belief that it is promoted by fake
217experts (item 36), and that humankind cannot make a difference (item 35). The items were
218used to create an index (α= .89).
219Five items loaded .50 or more on Factor II. They pertain to difficulty of changing one’s
220behavior (item 14), potential risks inherent in change (item 16), lack of time (item 25),
221financial stake (item 22), and other obstacles (item 29). Factor III was named Conflicting
222Goals and Aspirations because climate-positive behavior change was deemed incompatible
223with other valued goals. Cronbach’s α for this 5-item scale was .82.
224Three items (5, 17, and 23) loaded .50 or more on Factor III, Tokenism. They represent
225actions that the person has already adopted and contentment with current behaviors. To
226increase construct validity, we included 2 more items with slightly smaller loadings (items
22728 and 2). These items were used by the person to conclude that their current choices make
228further behavioral changes are unnecessary. Cronbach’s α for this 5-item scale was .74.
229Two items identifying interpersonal barriers loaded .50 or more on Factor IV. The items
230involve embarrassment (item 11) and criticism (item 8) associated with behavioral changes.
231Because this factor was associated with the participants’ perceived views of others, it was
232named Interpersonal Influences. Cronbach’s α for this scale was .66.

233Competing models: confirmatory factor analysis We addressed the multidimensionality
234of psychological barriers by performing Confirmatory Factor Analysis (CFA) within Analysis of
235Moment Structures (AMOS 4.01) to evaluate how well our proposed measurement model fit the
23617 items. We tested the original hypothesis that the psychological barriers form a four-factor
237structure (comprised of Denial, Interpersonal, Conflicting Goals and Aspirations, and Tokenism),
238against two alternative models: (a) that they form a seven-factor structure, and (b) that they form a
239one-factor structure. The three competing models are represented schematically in Fig. 1.

240In the first step,each itemwaspermitted to loadonlyon thecomponent itwasexpected to indicate,
241withzeroloadingonallothercomponents.Thefourcomponentsareintercorrelated.Thestandardized
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Fig. 1 Competing measurement models of psychological barrier. The path diagrams of three competing models
of psychological barrier to mitigative food choice intentions (MFCI). (a) four component. (b) seven component.
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242item loadings confirmed that each of the four components waswell defined by its items and all item
243loadings differed reliably from zero (p< .001). Because of the large sample size and number of
244degreesoffreedom,thesignificantchi-squarevaluewasdismissed,andadditional indicesofmodel fit
245were examined.With the exception of the NFI value of .88, the CFI exceeded the benchmark of .93
246and the GFI exceeded the benchmark of .90 (Byrne 1994). Both main residual indices (SRMR and
247RMSEA)werebelow.80(HuandBentler1999).Becausethefitbetweenthemeasurementmodeland
248the observed data was satisfactory, we did not conduct post-hocmodifications.
249In a second step, we followed recommendations by Byrne (2009) to estimate whether the fit of
250alternative models also adequately accounted for the data. Table 3 summarizes the fits of the three
251competingmodels.TheAkaike informationcriterion (AIC)wasused tocomparemodelson thebasis
252of the samedatamatrix; lowest value is consideredoptimal (Kline 1998).The first alternativemodel,
253suggestedon rationalgroundsbyGifford (2011), postulates a seven-factor structureofpsychological
254barriers: Limited Cognition, Ideologies, Comparisons with Others, Sunk Costs, Discredence,
255Perceived Risks, and Limited Behavior. Analysis of the hypothesized seven-factor model indicated
256superior goodness of fit—the AIC value (288.85) is lower, albeit slightly, than our proposed model
257(310.64).Toexaminewhether thepsychologicalbarriers formaunidimensionalconstruct, thesecond
258alternative model specified all of the items as indicating one general factor. However, its fit indices
259were strongly inferior; its AIC value was about double that of the two other models.

2605.3 Hypothesis 3: psychological barrier dimensions predict food choice intentions

261Because the psychological barriers to MFCI are best represented as a multidimensional
262construct and both four-factor and seven-factor models demonstrated similar good fits, both
263were examined as predictors of MFCI. For the four-factor structure, significant negative
264relations were found between MFCI and three of its latent variables (Denial, Conflicting
265Goals and Aspirations, and Tokenism); Interpersonal Influence was not significantly correlated
266with MFCI. For the seven-factor model, all the barrier components except Comparison with
267Others were negatively correlated with MFCI, all ps < .001.
268To test hypothesis 3, that is, to determine whether the barrier factors collectively predicted
269MFCI, two multiple linear regression analyses were conducted, one for the four-factor model
270(Model 1) and one for the seven-factor model (Model 2), with MFCI as the dependent variable,
271and the barrier dimensions (excluding those with nonsignificant relations with MFCI) as the
272independent variables. Table 4 summarizes the results of these analyses. Model 1 explained
27325 % of the variance in MFCI, F(3, 214)=25.43, p< .001, adj. R2 = .25. Denial had the largest
274regression weight (β= -.34, p< .001), followed by Conflicting Goals and Aspirations,
275(β= -.17, p< .05). Model 2 also accounted for a significant amount of variance in MFCI,
276F(6, 211) =13.57, p< .001, adj. R2 = .26. Discredence had the strongest partial effect in the full

t3:1 Table 3 Fit indicators of competing models (N = 251)

t3:2 Model χ2 df CFI GFI NFI SRMR RMSEA AIC

t3:3 Four Factor 230.635* 113 .935 .904 .881 .056 .065 310.635

t3:4 Seven Factor 178.852* 98 .955 .925 .908 .048 .057 288.852

t3:5 Single Factor 541.339* 119 .765 .759 .720 .092 .119 609.339

Note. CFI = comparative fit index; GFI = goodness-of-fit index; NFI = normed fit index; SRMR= standardized
root-mean square residual; RMSEA= root-mean-square error of approximation. * p< .05
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277model, (β= -.31, p< .01), followed by Ideologies (β= -.16, p< .05). Based on these results,
278which include negligible differences in the common latent construct themes, predictive
279patterns, and the amount of variance explained, the two models appear to have equal validity.

280Demographic differences Although demographics were not the focus of the study, they are
281of some interest. Women generally expressed stronger food choice intentions, M=4.52,
282SD=1.05, than men (M=4.14, SD=1.19), t(216)= -2.49, p< .05. In particular, women re-
283ported stronger intentions to eat less meat (M = 3.94; SD= 1.98) than men (M = 3.33,
284SD=1.93) and stronger intentions to consider the environmental impact of the foods they
285eat (M=4.81, SD=1.43) than to men (M=4.36, SD=1.75).

286We also investigated whether different segments of the sample experienced different barriers. On
287average, men reported stronger barriers (averaged across all 36) to change their behavior (M=2.58,
288SD= .71) than women (M=2.33, SD= .69). Specifically, they were more likely to deny that climate
289change is a problem (M=2.16; SD=1.02) than women [M=1.78; SD= .77, t(215.82)=3.31,
290p= .001], and reported more tokenism-related barriers (M=2.98, SD= .75) than women
291[M=2.70; SD= .72, t(249)=3.08, p< .01]. Older respondents were more likely to report that
292behavioral change conflicted with their current goals, r(250)= -.24, p< .001. Overall, women
293reported more mitigative food choice intentions and fewer barriers, but the barrier dimensions did
294not significantly vary for educational level, income level, or neighborhood type (all ps> .05).

2956 Discussion

296Although extensive efforts in climate change communication have raised public concern, most
297people continue to engage in greenhouse-gas-heavy lifestyle. The large literature on the environ-
298mental attitude-behavior gap provokes important theoretical and empirical questions about the
299existence and variety of psychological barriers that hinder climate-positive behavioral change. To
300the best of our knowledge, this is the first study to demonstrate how awide range of psychological

t4:1 Table 4 Standard multiple regression of barrier factors for the two models predicting Mitigative Food Choice
Intentions (MFCI) (N = 251)

t4:2 Predictors Items α Pearson r β b SE b

t4:3 Model 1 Denial 5 .89 –.48*** –.34*** –.42 .10

t4:4 Conflicting goals 5 .82 –.36*** –.17* –.24 .10

t4:5 Tokenism 5 .74 –.39*** –.11 –.16 .12

t4:6 Interpersonal 2 .66 –.07

t4:7 Model 2 Limited cognition 2 .75 –.42*** –.04 –.05 .12

t4:8 Ideologies 2 .65 –.36*** –.16* –.20 .09

t4:9 Sunk costs 3 .78 –.35*** –.15* –.19 .10

t4:10 Discredence 3 .85 –.48*** –.31** –.36 .12

t4:11 Perceived risks 2 .60 –.30*** –.05 –.08 .11

t4:12 Limited behavior 3 .59 –.33*** .04 .06 .12

t4:13 Comparison 2 .66 –.16

Note. For Model 1, R2 = .26, Adj. R2 = .25; For Model 2, R2 = .28, Adj. R2 = .26; Interpersonal and Comparison
were removed from the analyses; **p < .001,**p< .01 *p < .05
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301barriers hinders climate-ameliorative food choice intentions.We established equally credible four-
302and seven-factor structures of the barriers and constructed scales for measuring them.

3036.1 Psychological barriers

304Inspired by Gifford’s (2011) psychological barriers to climate change mitigation, we investi-
305gated the possibility of meaningful, parsimonious structures for 36 psychological barriers, and
306their ability to predict mitigative food choice intentions. Half of their variance was accounted
307for by four barrier factors. The first, Denial, represents dismissal or distortion of the evidence
308that climate change exists or that it is caused by human activities. The second, Interpersonal
309Influences, represents social forces, such as anti-environmental norms. The third, Conflicting
310Goals and Aspirations, represents financial, time, and other investments that are incompatible
311with mitigation. The fourth, Tokenism, refers to sub-consequential efforts for the environment
312that preclude more impactful actions. Three of these psychological barrier factors, except
313Interpersonal Influences, were significantly associated with fewer mitigative food choice
314intentions.
315Why was Denial the strongest perceived barrier to mitigation? Clearly, denial is a major
316obstacle to the positive reception of environmental communications if the problem is
317dismissed in the first place. Denial is not merely negation of information as true. Climate
318change denial may be particularly resistant because the proclivity to remain apathetic, indif-
319ferent, or even block out the problem implies that denial serves as a defense mechanism for
320negative emotions associated with problem awareness (Cohen 2001).
321Interestingly, Interpersonal Influences was not associated with mitigative food choice
322intentions. Although the factor’s relatively weak internal consistency (α= .66) may have
323dampened this relation, one might reasonably argue that food is a very social activity. One
324possible explanation is that individuals are often unaware that the presence and behaviors of
325others can have a strong impact on their food consumption choices, and many of them attribute
326to other factors, such as taste, costs, and health impacts (Croker et al. 2009; Vartanian et al.
3272008).

3286.2 The barrier structure

329Because PCA is an exploratory approach to examine parsimonious latent structure items, we
330utilized complementary CFA for a more direct assessment of the proposed four-factor model in
331comparison with two reasonable alternatives: a seven-factor model, based on the theoretical
332groundwork of Gifford’s (2011) seven categories of psychological barriers to climate change
333mitigation, and a one-factor structure, to address the possibility of unidimensionality. Given
334that a broader range of narrowly specified components usually enable a more precise assess-
335ment of latent structure (Kline 1998), the seven-factor model had a better fit than the four-
336factor model. However, because the two models capture similar themes, both have potential
337value: one offers more parsimony and the other offers useful variety.
338For example, if one is interested in perceived risks and ideologies, the seven-factor model
339may be more informative for investigating those two constructs independently from the other
340five constructs (they are merged into other factors in the four-factor model). On the other hand,
341if one is more interested in a simple-structure approach to an outcome, the four-component
342model may be more useful. We acknowledge that the seven-factor model may require further
343item development to increase the reliability of some of its scales.
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3446.3 Future directions and implications

345The present study offers some new avenues for future scientific endeavor in this area. First, 17
346of the 36 individual barriers were organized into clear constructs relating to food choices, but
347the other 19 psychological barriers may well partially represent factors that need additional
348items in order to comprise additional factors. Proenvironmental behaviors are often context-
349dependent (Kaiser and Keller 2001); therefore, predictors of any given sustainable behavior
350may not be applicable to others (McKenzie-Mohr et al. 1995; Pickett et al. 1993). Because
351Gifford’s (2011) taxonomy was developed for general climate change mitigation, other
352greenhouse-gas-heavy behavioral domains, such as transportation or household energy use,
353may be best predicted by other groupings of the full list of barriers. This deserves further
354investigation.
355Second, barriers are important hindrances to converting environmental concern into actions.
356Therefore, the present study offers a valuable starting point for investigating the very prob-
357lematic attitude-behavior gap or extending knowledge from previous conceptual models of
358pro-environmental behavior. For example, future research might examine whether psycholog-
359ical barriers predict outcomes such as climate change engagement and perceived competence
360to act, or whether they moderate or mediate environmental concern and behaviors.
361Third, the study indicates where the most effort might be needed for “slaying the dragons.”
362The demographic differences highlight areas of dragon strength (mainly for men and, to a
363lesser extent for older people). This suggests where messaging and policy might be more
364efficiently directed. The strength rank-ordering of the individual barriers also suggests which
365of them appears to need the most effort in terms of targeting resources toward overcoming
366barriers (and, conversely, where scarce resources are least needed).
367Finally, the obvious question remains as to the extent to which the same sets of psycho-
368logical barriers are experienced by other populations or cultural segments. Strategically
369delivering interventions and policies that target specific segments of the public, while focusing
370on overcoming a particularly troubling barrier, are most likely to increase mitigative efforts
371(e.g., McKenzie-Mohr and Smith 1999). Recent analyses indicate that restricted consumption
372of meat is associated with multiple benefits: reduction of chronic-disease morality, healthcare
373costs, and GHG emissions (e.g., Springmann et al. 2016). Thus, one promising route for
374combating denial might be to highlight personal benefits (e.g., safety and health) or comple-
375mentary values (e.g., animal anti-cruelty) that alight with, or indirectly support, climate change
376mitigation. When facing global environmental challenges, reluctance to change appears to be a
377status quo bias (Samelson and Zeckhauser 1988). Understanding psychological barriers may
378be one significant path toward fostering behavior change that would decelerate climate change.

379Acknowledgments We acknowledge the Social Sciences and Humanities Research Council of Canada for
380funding.
381

382

383References

384Aarts H, Dijksterhuis A (2000) The automatic activation of goal-directed behaviour: the case of travel habit. J
385Environ Psychol 20:75–82. doi:10.1006/jevp.1999.0156
386Aquino K, Steisel V, Kay A (1992) The effects of resource distribution, voice, and decision framing on the
387provision of public goods. J Confl Resolut 36:665–687

Climatic Change

JrnlID 10584_ArtID 1830_Proof# 1 - 12/10/2016

http://dx.doi.org/10.1006/jevp.1999.0156


U
N
C
O
R
R
EC
TE
D
PR
O
O
F

388Bandura A (2007) Impeding ecological sustainability through selective moral disengagement. Int J Innovation
389Sustain Dev 2:8–35. doi:10.1504/IJISD.2007.016056
390Blake J (1999) Overcoming the value-action gap in environmental policy: tensions between national policy and
391local experience. Local Environ 4:257–278. doi:10.1080/13549839908725599
392Brehm JW (1966) A theory of psychological reactance. Academic, New York
393Byrne BM (1994) Structural equation modeling with EQS and EQS/Windows. Sage, Thousand Oaks
394Byrne BM (2009) Structural equation modeling with AMOS: basic concepts, applications, and programming,
3952nd edn. Taylor & Francis, New York
396Chen A, Gifford R (2015) “I wanted to cooperate, but…”: justifying suboptimal cooperation in a commons
397dilemma. Can J Behav Sci 47:282–291
398Cohen S (2001) States of denial: knowing about atrocities and suffering. Blackwell, Malden
399CorbettJB(2006)Communicatingnature:howwecreateandunderstandenvironmentalmessages.IslandPress,Washington
400Corraliza JA, Berenguer J (2000) Environmental values, beliefs and actions: a situational approach. Environ
401Behav 32:832–848
402Croker H, Whitaker KL, Cooke L, Wardle J (2009) Do social norms affect intended food choice? Prev Med 49:
403190–193. doi:10.1016/j.ypmed.2009.07.006
404Festinger L (1954) A theory of social comparison processes. Hum Relat 7:117–140. doi:10.1177
405/001872675400700202
406Feygina I, Jost JT, Goldsmith RE (2010) System justification, the denial of global warming, and the possibility of
407“system-sanctioned change.”. Pers Soc Psychol B 36:326–338. doi:10.1177/0146167209351435
408Food and Agricultural Organization of the United Nations (2006) Livestock’s long shadow: Environmental issues
409and options. Rome
410Gifford R (1976) Environmental numbness in the classroom. J Exp Educ 44:4–7
411Gifford R (2008) Psychology’s essential role in climate change. Can Psychol 49:273–280. doi:10.1037/a0013234
412Gifford R (2011) The dragons of inaction: psychological barriers that limit climate change mitigation and
413adaptation. Am Psychol 66:290–302. doi:10.1037/a0023566
414Gifford R, Scannell L, Kormos C, Smolova L, Biel A, Boncu S, Uzzell D (2009) Temporal pessimism and spatial
415optimism in environmental assessments: an 18-nation study. J Environ Psychol 29:1–12. doi:10.1016/j.
416jenvp.2008.06.001
417Heath Y, Gifford R (2002) Extending the theory of planned behavior: predicting the use of public transportation.
418J Appl Soc Psychol 32:2154–2189. doi:10.1111/j.1559-1816.2002.tb02068.x
419Heath Y, Gifford R (2006) Free-market ideology and environmental degradation: the case of belief in global
420climate change. Environ Behav 38:48–71. doi:10.1177/0013916505277998
421Hedenus F, Wirsenius S, Johansson DJA (2014) The importance of reduced meat and dairy consumption for
422meeting stringent climate change targets. Clim Chang 124:79–91. doi:10.1007/s10584-014-1104-5
423Hines JM, Hungerford H, Tomera A (1987) Analysis and synthesis of research on responsible environmental
424behavior: a meta-analysis. J Environ Edu 18:1–8. doi:10.1080/00958964.1987.9943482
425Hu L, Bentler PM (1999) Cutoff criteria for fit indexes in covariance structure analysis: conventional criteria
426versus new alternatives. Struct Equ Model 6:1–55
427Intergovernmental Panel on Climate Change (2007) Climate change 2007: the physical science basis. Cambridge
428University Press, Cambridge
429JevonsWS (1865) On the variation of prices and the value of the currency since 1782. J Stat Soc Lond 28:294–320
430Kaiser FG, Gutscher H (2003) The proposition of a general version of the theory of planned behavior: predicting
431ecological behavior. J Appl Social Psychol 33:586–603. doi:10.1111/j.1559-816.2003.tb01914.x
432Kerr NL (1983) Motivation losses in small groups: a social dilemma analysis. J Pers Soc Psychol 45:819–828.
433doi:10.1037/0022-3514.45.4.819
434Kline RB (1998) Principles and practice of structural equation modeling. Guilford Press, New York
435KnoxRE, Inkster JA(1968)Postdecisiondissonanceatpost time. JPersSocPsychol8:319–323.doi:10.1037/h0025528
436Kollmuss A, Agyeman J (2002) Mind the gap: why do people act environmentally and what are the barriers to

437pro-environmental behavior? Environ Educ Res 8:239–260. doi:10.1080/13504620220145401
438Lindenberg S, Steg L (2007) Normative, gain and hedonic goal frames guiding environmental behavior. J Soc
439Issues 63:117–137. doi:10.1111/j.1540-4560.2007.00499.x
440Lorenzoni I, Nicholson-Cole SA, Whitmarsh L (2007) Barriers perceived to engaging with climate change

441among the UK public and their policy implications. Global Environ Chang 17:445–459. doi:10.1016/j.

442gloenvcha.2007.01.004
443McKenzie-Mohr D, Smith W (1999) Fostering sustainable behavior: an introduction to community-based social
444marketing, 2nd edn. New Society, Canada
445McKenzie-Mohr D, Nemiroff LS, Beers L, Desmarais S (1995) Determinants of responsible environmental
446behavior. J Soc Issues 51:139–156. doi:10.1111/j.1540-4560.1995.tb01352.x

Climatic Change

JrnlID 10584_ArtID 1830_Proof# 1 - 12/10/2016

http://dx.doi.org/10.1504/IJISD.2007.016056
http://dx.doi.org/10.1080/13549839908725599
http://dx.doi.org/10.1016/j.ypmed.2009.07.006
http://dx.doi.org/10.1177/001872675400700202
http://dx.doi.org/10.1177/001872675400700202
http://dx.doi.org/10.1177/0146167209351435
http://dx.doi.org/10.1037/a0013234
http://dx.doi.org/10.1037/a0023566
http://dx.doi.org/10.1016/j.jenvp.2008.06.001
http://dx.doi.org/10.1016/j.jenvp.2008.06.001
http://dx.doi.org/10.1111/j.1559-1816.2002.tb02068.x
http://dx.doi.org/10.1177/0013916505277998
http://dx.doi.org/10.1007/s10584-014-1104-5
http://dx.doi.org/10.1080/00958964.1987.9943482
http://dx.doi.org/10.1111/j.1559-816.2003.tb01914.x
http://dx.doi.org/10.1037/0022-3514.45.4.819
http://dx.doi.org/10.1037/h0025528
http://dx.doi.org/10.1080/13504620220145401
http://dx.doi.org/10.1111/j.1540-4560.2007.00499.x
http://dx.doi.org/10.1016/j.gloenvcha.2007.01.004
http://dx.doi.org/10.1016/j.gloenvcha.2007.01.004
http://dx.doi.org/10.1111/j.1540-4560.1995.tb01352.x


U
N
C
O
R
R
EC
TE
D
PR
O
O
F

447Messick DM, Allison ST, Samuelson CD (1988) Framing and communication effects on group members responses to
448environmentalandsocialuncertainty. In:MaitalS(ed)Appliedbehaviouraleconomicsvol. II.Wheatsheaf,Brighton
449O’Connor BP (2000) SPSS and SAS programs for determining the number of components using parallel analysis
450and Velicer’s MAP test. Behav Res Meth, Instrument Comput 32:396–402. doi:10.3758/BF03200807
451Opotow S, Weiss L (2000) Denial and the process of moral exclusion in environmental conflict. J Soc Issues 56:
452475–490
453Pelletier N, Tyedmers P (2010) Forecasting potential global environmental costs of livestock production 2000-
4542050. P Natl Acad Sci 107:18371–18374. doi:10.1073/pnas.1004659107
455Pickett GM, Kangun N, Grove SJ (1993) Is there a general conserving consumer? a public policy concern. J Publ
456Policy Market 12:234–243
457Ramankutty N, Evan A, Monfreda C, Foley J (2008) Farming the planet: geographic distribution of global
458agricultural lands in the year 2000. Global Biogeochem Cy 22:GB1003. doi:10.1029/2007GB002952
459Samelson W, Zeckhauser R (1988) Status quo bias in decision making. J Risk Uncertain 1:7–59. doi:10.1007
460/BF00055564
461Schiffman LG, Kanuk LL, Das M (2006) Consumer behaviour. Pearson Education, Toronto
462Schultz PW, Nolan JM, Cialdini RB, Goldstein NJ, Griskevicius V (2007) The constructive, destructive, and
463reconstructive power of social norms. Psychol Sci 18:429–434. doi:10.1111/j.1467-9280.2007.01917.x
464Springmann M, Godfray CJ, Rayner M, Scarborough P (2016) Analysis and valuation of the health and climate
465change cobenefits of dietary change. PNAS 113:4146–4151. doi:10.1073/pnas.1523119113
466Staats H (2003) Understanding proenvironmental attitudes and behavior: an analysis and review of research
467based on the theory of planned behavior. In: Bonnes M, Lee T, Bonaiuto M (eds) Psychological theories for
468environmental issues. Antony Rowe, Wiltshire, pp 171–202
469Stehfest E, Bouwman L, van Vuuren DP, den Elzen MGJ, Eickhout B, Kabat P (2009) Climate benefits of
470changing diet. Clim Chang 95:83–102. doi:10.1007/s10584-008-9534-6
471Stern PC (2000) Toward a coherent theory of environmentally significant behavior. J Soc Issues 56:407–424.
472doi:10.1111/0022-4537.00175
473Stevens JP (2002) Applied multivariate statistics for the social sciences, 4th edn. Erlbaum, Hillsdale
474Swim (2010) Psychology and global climate change: addressing a multifaceted phenomenon and set of
475challenges. Report of the American Psychological Association Task Force on the Interface between
476Psychology and Global Climate Change. American Psychological Association, Washington
477Terwel BW, Harinck F, Ellemers N, Daamen DDL (2009) How organizational motives and communications
478affect public trust in organizations: the case of carbon dioxide capture and storage. J Environ Psychol 29:
479290–299. doi:10.1016/j.jenvp.2008.11.004
480Uzzell DL (2000) The psycho-spatial dimensions of global environmental problems. J Environ Psychol 20:307–
481318. doi:10.1006/jevp.2000.0175
482Vartanian LR, Herman CP, Wansink B (2008) Are we aware of the external factors that influence our food intake?
483Health Psychol 27:533–538. doi:10.1037/0278-6133.27.5.533
484Vermeulen SJ, Campbell BM, Ingram JI (2012) Climate change and food systems. Annual Rev Environ Resour
48537:195–222. doi:10.1146/annurev.environ-020411-130608

486

Climatic Change

JrnlID 10584_ArtID 1830_Proof# 1 - 12/10/2016

http://dx.doi.org/10.3758/BF03200807
http://dx.doi.org/10.1073/pnas.1004659107
http://dx.doi.org/10.1029/2007GB002952
http://dx.doi.org/10.1007/BF00055564
http://dx.doi.org/10.1007/BF00055564
http://dx.doi.org/10.1111/j.1467-9280.2007.01917.x
http://dx.doi.org/10.1073/pnas.1523119113
http://dx.doi.org/10.1007/s10584-008-9534-6
http://dx.doi.org/10.1111/0022-4537.00175
http://dx.doi.org/10.1016/j.jenvp.2008.11.004
http://dx.doi.org/10.1006/jevp.2000.0175
http://dx.doi.org/10.1037/0278-6133.27.5.533
http://dx.doi.org/10.1146/annurev.environ-020411-130608


U
N
C
O
R
R
EC
TE
D
PR
O
O
F

AUTHOR QUERY

AUTHOR PLEASE ANSWER QUERY.

Q1. Messick et al. 1998 has been changed to Messick et al. 1988 as
per the reference list. Please check if okay.


	Why aren’t we taking action? Psychological barriers to climate-positive food choices
	Abstract
	Food and climate change impacts
	Psychological barriers to inaction
	The present study
	Method
	Overview
	Participants
	Measures

	Results
	Descriptive statistics
	Hypothesis testing
	Hypothesis 3: psychological barrier dimensions predict food choice intentions

	Discussion
	Psychological barriers
	The barrier structure
	Future directions and implications

	References


