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Word Count: 7500 1 

1. Introduction 2 

One third of all food produced globally is lost or wasted (Gustavsson et al. 2011). In response to 3 

this evidence UN Sustainable Development Goal 12.3, aims to "halve per capita global food waste at 4 

the retail and consumer level, and reduce food losses along production and supply chains by 2030" 5 

(United Nations General Assembly 2015, pp. 22). To contribute towards this goal the EU has stated 6 

that it aims to achieve a 30 per cent reduction on 2014 levels by 2025 (European Commission 2014). 7 

In higher income countries, such as EU member states, it is consumer and particularly household 8 

food waste that has received the greatest attention. This is partly because households have been 9 

found to generate the greatest volume of food waste relative to other stages of the food supply chain 10 

globally (Gustavsson et al. 2011) and within the EU (Stenmark et al. 2016), but also due to the 11 

accumulated environmental impacts at the consumer stage (Beretta et al. 2017), and moral 12 

considerations (FAO 2017). There is a growing body of research on the causes and determinants of 13 

household food waste. Shanes et al. (2018) recently argued that this literature can be split into two 14 

ontologies; psychological and sociological. A further useful distinction can be made between those 15 

studies which conceptualise food waste as a behaviour and those which conceptualise food waste as 16 

an outcome of behaviours.  17 

Studies taking the first approach have typically though not exclusively focussed on psychological 18 

and social determinants of the quantity of food waste generated, often using the theory of planned 19 

behaviour as their basis (TPB) (Ajzen 1991). The quantity of food waste generated by a household or 20 

the quantity by which food waste is reduced over a given period is modelled as a behaviour to be 21 

explained. In the UK Visschers et al. (2016) took this food-waste-generated approach as did Stancu 22 

et al. (2016) in Denmark and Stefan et al. (2013) in Romania. Graham-Rowe et al. (2015) considered 23 

food waste reduced and Russell et al. (2017) also considered multiple time periods. The results of 24 

these studies have provided useful insights into attitudes, social norms, and PBC relating to the 25 

quantity of food waste generated in households. They have also provided some evidence that the 26 

quantity of food waste generated by a household is under a degree of volitional control: intentions not 27 

to waste food in all these studies are associated with lower (self-reported) food waste. However, this 28 

outcome based approach has two limitations. First, Fishbein and Ajzen (2015) argued that outcomes, 29 



Manuscript: Date-label use and the waste of dairy products by consumers 

2 
 

such as weight loss (or in this case food waste) are the consequence of multiple behaviours and 30 

potentially extraneous factors. While the TPB can be applied to understand general categories of 31 

behaviour, it was not designed to predict outcomes; rather it was designed with single behaviours in 32 

mind. Second, similar outcome based approaches have been criticised in the environmental (Steg 33 

and Vlek 2009) and conservation behaviour literature (St John et al. 2010) for providing a limited 34 

understanding of which behaviours contribute to outcomes. Where the behaviour of interest is actually 35 

an outcome, it is not clear what exactly people do to act on their intentions not to harm the 36 

environment or conserve wildlife. 37 

Studies taking the second approach have focussed on engagement in behaviours associated with 38 

the creation of household food waste such as Quested et al. (2013) in the UK and Block et al. in the 39 

US (2016). They conceptualise food waste as an outcome of multiple, potentially inter-related 40 

behaviours, where each individual behaviour has its own determinants, some of which might be 41 

shared (Quested et al. 2013). Recent studies have hypothesised models of how behaviours and 42 

drivers are related (Principato et al. 2018). Two have also considered these drivers empirically 43 

including socio-demographic variables (Setti et al. 2018) and values such as environmental concern 44 

(Diaz-Ruiz et al. 2018). Developing a better understanding of the drivers of these food waste 45 

associated behaviours is important for future food waste reduction policy and communication efforts 46 

(Aschemann-Witzel et al. 2015).  47 

This study therefore seeks to understand the drivers of an individual behaviour associated with 48 

food waste, the decision to throw away dairy products because the expiry date
1
 has passed. It 49 

examines the psychological and social drivers of this behaviour in addition to socio-demographics, but 50 

also how upstream behaviours, checking dates in shops and checking dates in the fridge affect it too. 51 

The TPB (Ajzen 1991) was selected as the basis for the model because a number of household food 52 

waste studies have used an extended TPB. It is therefore useful to see whether the TPB also has 53 

explanatory power when it is applied to an individual behaviour rather than an outcome. We also 54 

extend the TPB with two variables; habit which has been under-explored in the food waste literature 55 

and attitude towards wasting food which has been well explored but previously only in relation to food 56 

waste outcomes and not individual food waste behaviours. The upstream behaviours are included in 57 

                                                      
1
 Expiry date refers both the use-by and the best-before date. 
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the model to better understand how behaviours closer to the point of waste might be affected by 58 

actions taken earlier in the food management cycle. By combining the individual and contextual 59 

factors this study situates itself in the shared ground which Shanes et al. (2018) describe. The 60 

combination of dairy products and expiry-date behaviour was chosen as the focus of this study since 61 

passing the expiry date is the most common reason given for wasting dairy products in the home 62 

(WRAP 2013) and attitudes to consumption (Ajzen 2015) and disposal (de Hooge et al. 2017) have 63 

been found to vary across food groups. 64 

2. Model and hypotheses 65 

As described above, studies which have conceptualised food waste as a behaviour to be 66 

explained, have typically applied a version of the TPB (Ajzen 1991) to explain the quantity of food 67 

waste generated by a household. The first objective of this study is therefore to see to what extent the 68 

TPB can explain a single behaviour of interest as opposed to food waste outcomes, specifically 69 

throwing away a dairy product because the expiry date has passed.  70 

The TPB, based on the earlier Theory of Reasoned Action (Fishbein and Ajzen 1980), 71 

hypothesises that behaviour is determined jointly by intentions, representing an individual’s motivation 72 

to engage in the behaviour, and ability to engage in the behaviour, or more specifically their perceived 73 

ability, represented by the concept of perceived behavioural control (PBC) (Ajzen 1991). Intentions 74 

are hypothesised to be influenced by PBC, attitudes towards engaging in the behaviour under study, 75 

and subjective norms which “refers to a person’s perception that important others desire the 76 

performance or non-performance of a specific behaviour” (Fishbein and Ajzen 1980, p. 57). The first 77 

five hypotheses are:  78 

Hypothesis 1: respondents will be more likely to report positive intentions to throw away dairy 79 

products when the expiry date has passed if they have more positive attitudes towards the behaviour 80 

Hypothesis 2: respondents will be less likely to report positive intentions to throw away dairy 81 

products when the expiry date has passed if they perceive stronger social norms against engage in 82 

the behaviour  83 

Hypothesis 3: respondents will be less likely to report positive intentions to throw away dairy 84 

products when the expiry date has passed if they have stronger perceived control over the behaviour 85 
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Hypothesis 4 and 5: those respondents that report stronger intentions to engage in the behaviours 86 

(H4) or report stronger PBC (H5) will also be more likely to report actually engaging in the behaviours.  87 

These relationships are outlined in Figure 1.  88 

2.1 Extending the TPB: generalised attitudes towards food waste and habit 89 

The second objective of this study is to understand how to additional variables might improve the 90 

explanatory power of the TPB model. The two variables selected were generalised attitudes towards 91 

food waste and habit.  92 

2.1.1 Generalised attitudes towards food waste 93 

Generalised attitudes towards food waste were selected due to the debate in the environmental 94 

behaviour literature as to whether such generalised pro-environmental attitudes have an impact on 95 

behaviours that contribute to pro-environmental outcomes. A number of studies suggest that 96 

generalised pro-environmental attitudes have limited impact on pro-environmental behaviour. For 97 

example, Kollmuss and Agyeman found that, “comparing attitudes towards climate change and 98 

driving behaviour usually shows no correlation” (2002, p. 242). Other studies suggest that the effect of 99 

pro-environmental attitudes on behaviour depends on the behavioural domain (Barr et al. 2011), with 100 

pro-environmental attitudes being more influential on behaviour within the household than travel 101 

behaviour (Alcock et al. 2017).  102 

According to the TPB a clear distinction needs to be made between attitudes towards engaging in 103 

a defined behaviour and general attitudes which may be towards the target of, or one of the possible 104 

outcomes of, engaging in that behaviour (Fishbein and Ajzen 2015). This distinction is present in 105 

other behavioural theories, such as Stern’s (2000) Value Belief Norm theory, which distinguishes 106 

between attitudes that create predisposition to pro-environmental outcomes and those that are 107 

behaviour specific. According to Fishbein and Ajzen’s (2015) principle of compatibility, general 108 

attitudes should not be expected to be strong, direct predictors of specific behaviours, but like other 109 

background variables, might have some indirect influence on intentions and behaviour. The question 110 

as to the strength of the relationship between general food waste attitudes and food waste minimising 111 

behaviours is interesting not just from a theoretical but from a practical standpoint. A key component 112 

of many food waste reduction campaigns has been providing information to raise awareness of the 113 
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food waste issue and change attitudes towards food waste (Shanes et al. 2018). However, it is not 114 

clear how changing attitudes towards food waste are likely to affect behaviours contributing to food 115 

waste. Previously only one study has been found which tested the association between food waste 116 

attitudes and food waste behaviours (Stefan et al. 2013), other have tested the association between 117 

food waste attitudes and food waste outcomes (e.g. Stancu et al. 2016). The sixth hypothesis tries to 118 

address this question of whether generalised attitudes influence specific behaviours:  119 

Hypothesis 6: Respondents with more negative attitudes towards food waste will be less likely to 120 

report intentions to throw away products because the expiry date has passed – these attitudes will 121 

have at best an indirect influence on behaviour. 122 

2.1.2 Habit 123 

Habit was selected as the second additional variable since one of the alternative socio-124 

psychological models to the TPB is the theory of interpersonal behaviour (Triandis 1977). One 125 

important difference between the TPB and the theory of interpersonal behaviour is that the latter 126 

incorporates the role of habit. Quested et al. (2013) argue that food waste associated behaviours are 127 

likely to be habitual since they are repeated frequently, often multiple times a day, making them more 128 

difficult to change. However, the only food-waste study so far found to have investigated the influence 129 

of habit is Russell et al. (2017) who found that past food waste outcomes were a significant predictor 130 

of current food waste outcomes. This study seeks to build on these findings by focussing on a specific 131 

behaviour rather than food waste outcomes, but also by considering habit as more than just the 132 

frequency of past behaviour. It uses an index of self-reported habit strength, developed by Verplanken 133 

and Orbell (2003), which considers aspects of identity and automaticity in additional to frequency. It 134 

asks: to what extent is habit associated with date-label use? The seventh hypothesis is therefore: 135 

Hypothesis 7: Respondents who score higher on the self-reported habit index are also more likely to 136 

report disposing of product because the expiry date has passed more frequently. 137 
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 138 

Figure 1 Outline of structural model 139 

 140 

2.2 Relationships between behaviours 141 

The third objective of this study is to understand how upstream behaviours relating to the date 142 

label; checking dates in shops, and checking dates at home increases or decreases the likelihood of 143 

individuals throwing away products because the date-label has passed. This also builds on the work 144 

those studies that have highlighted the importance of behaviour inter-relationships, particularly Setti et 145 

al. (2018). As emphasised by Setti et al. (2018), an important difference between models of waste 146 

behaviour and other environmental behaviours are the behaviour inter-relationships. It is not just that 147 

multiple behaviours lead to food waste, it is that engaging (or not) in each behaviour increases (or 148 

decreases) the likelihood of food being wasted. With regard to date-label use we can see how 149 

purchasing short-dated items might increase the risk that food is wasted, but can be mitigated by 150 

checking dates at home and using them up before the expiry date and/or being willing to consume 151 

products (with best-before dates) after the date has passed.  152 

A WRAP (2011a) study touched on the relationships between date-label use in different contexts. 153 

They conducted a cluster analysis and found one cluster of people who stated they were likely to 154 

check dates in shops, choose items with the longest shelf life, and check dates at home, but were 155 

unlikely to be willing to eat products past their best. In a second cluster people were much less likely 156 

to check dates in shops and at home, but were more likely to eat food past its best. One interpretation 157 

of these findings could be that those who check dates in shops and at home are more likely to report 158 
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throwing away products because they are past their best-before date. However, the WRAP (2011a) 159 

study did not measure actual behaviour, only intentions and attitudes. Therefore it is also possible 160 

that, while checking dates in shops is associated with a lower likelihood of being willing to eat 161 

products past their best, the checking activity means that food is well managed and situations where 162 

products have passed their best-before date arise less frequently, ultimately resulting in fewer 163 

products being thrown away because the date had passed. It seems important to consider the 164 

combination of date-label behaviours that consumers engage in across the food management 165 

lifecycle. 166 

This study therefore asks how date checking in shops and date checking at home affect whether 167 

or not people end up throwing away more dairy products because the expiry date has passed.  168 

Hypothesis 8: respondents who report having checked dates in shops more frequently are less likely 169 

to report having thrown away products because the expiry date has passed.  170 

Hypothesis 9: respondents who check dates in their fridge more often are also less likely to report 171 

throwing away dairy products because the expiry date has passed.  172 

3. Method 173 

3.1 Data collection 174 

A survey was developed that ran online using the Qualtrics platform. Respondents were recruited 175 

through the Qualtrics online panel to create a sample of the Scottish adult population.  The survey ran 176 

in two stages, 2-3 weeks apart. The first stage measured respondents’ intentions, attitudes, PBC, 177 

social norms and attitudes towards food waste. The second stage asked the same respondents about 178 

their engagement in all three behaviours over the intervening weeks and also measured habit 179 

strength. Respondents were told that the survey was about dairy products and that they would be 180 

asked questions about how they purchase, store, use, and dispose of dairy products. They were not 181 

made aware of the second stage during the first survey and were not given any indications intended 182 

to influence their behaviour during the intervening period. We received 548 good responses to the first 183 

stage of the survey; of those 383 further responded to the second stage of the survey, a response 184 

rate of 70 per cent. The characteristics of the sample are outlined in Table 1. A series of chi-squared 185 
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tests were conducted to establish whether the observed differences in responses were significantly 186 

different from one another. The spread across the two samples was not significantly different for age 187 

(Chi-squared = 4.01, df = 5, p-value = 0.55), gender (Chi-squared = 0.02, df = 1, p-value = 0.89) or 188 

income (Chi-squared = 0.56, df = 7, p-value = 0.99).  189 

Table 1 Sample demographics survey of respondents who completed stage 1 and 2 (383 190 
observations) 191 

Household income %   Age % 

Less than £14,000 12 

 

18-24 3 

£14,000 - £20,999 17 

 

25-34 8 

£21,000 - £27,000 14 

 

35-44 13 

£28,000 - £34,999 13 

 

45-54 16 

£35,000 - £41,999 12 

 

55-64 30 

£42,000 - £49,999 10 

 

65+ 30 

£50,000 - £65,999 10 

 

Education   

£66,000 - or more 11 

 

Less than high school 4 

Gender 

  

High/secondary school 162 

Male 51 

 

University degree 108 

Female 49 

 

Postgraduate degree 45 

  

 

Professional qualifications 61 

  

 

Other 3 

3.2 Survey measures 192 

The item measures for the TPB variables were formulated based on guidance in Fishbein and 193 

Ajzen (2015) which emphasises the need to formulate questions for intentions as well as behaviour 194 

on the basis of target, action, context and time. Item numbers are coded here (e.g. Int_1) for ease of 195 

reference to Appendix I Table I which shows variables and their question items and Appendix I Table 196 

II which includes item loadings. 197 

Intentions to throw away dairy products because the expiry date had passed were measured by 198 

four items measured on 7-point Likert scale (extremely unlikely [1] to extremely likely [7]). “In the next 199 

two weeks how likely are you to: Throw away dairy products because the use-by date has passed 200 

(Int_1); Throw away dairy products based on the use-by date and your senses (Int_2); Throw away 201 

dairy products because the best-before date has passed (Int_3); Throw away dairy product based on 202 

the best-before date and your senses (Int_4)”.  203 
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Attitudes towards using date labels to determine whether to consume dairy products were 204 

measured by four items. Bad/Good (ATT_1); Unwise/Wise (ATT_2); Unsafe /Safe (ATT_3); 205 

Unnecessary/Necessary (ATT_4); A scale of 1-7 was given with the opposing words at either end of 206 

the scale where a negative response was coded as [1] and the most positive response was coded as 207 

[7]. 208 

PBC was measured by five statements using two different 7-point Likert scales to suit the 209 

phrasing of statements. The first three items followed the statement: “Please indicate the extent to 210 

which you find it easy or difficult to: Determine the quality of dairy products using your senses 211 

(PBC_1); Determine the safety of dairy products using your senses (PBC_2); Use my senses to tell if 212 

a dairy product is edible (PBC_3)”. Here the scale was extremely easy [1] to extremely difficult [7]. 213 

The last two items followed the statement: “Please indicate the extent to which you agree or disagree 214 

with the following statements: I am confident in my ability to determine if a dairy product is edible 215 

using only my senses (PBC_4); It is up to me to decide whether or not a dairy product is edible 216 

(PBC_5)”. Here the scale was strongly disagree [1] to strongly agree [7].  217 

Social norms were measured by four items; the first two measured a subjective norm and the 218 

second measured a descriptive norm. The items to measure subjective norm followed the question: 219 

“Thinking about people who are important to you; how do you think they would feel about performing 220 

the following actions? Eating dairy products after the use-by date (SN_1); Eating dairy products after 221 

the best-before date (SN_5)”. Here the scale was strongly disapprove [1] to strongly approve [7]. The 222 

items to measure descriptive norm followed the question: “Thinking again about those people who are 223 

important to you; how often do you think they perform the following actions? Eat dairy products after 224 

the use-by date (SN_3); Eat dairy products after the best before date (SN_4)”. Here the scale was 225 

never [1] to always [7]. 226 

Food waste attitudes were measured using six statements adapted from food waste attitude 227 

measures developed by previous food waste studies reported above. Respondents were asked: 228 

“When I throw away dairy products I: Think of the effort that went into making the product (FWA_1); 229 

Feel it is a waste of the earth's resources (FWA_2); Am bothered by my conscience (FWA_3); 230 

Consider the effects on the environment (FWA_4); Think of those that don't have enough to eat 231 
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(FWA_5); I have a moral obligation not to waste food (FWA_6)”. Each of these were measured on a 232 

7-point Likert scale strongly disagree [1] to strongly agree [7]. 233 

Behaviour The main behaviour of interest to this study, using the expiry date to determine when 234 

to throw away a dairy product was measured by asking respondents to report how frequently they 235 

recalled throwing away a dairy product where the main reason was that its best-before or use-by date 236 

had passed. Milk was not included in the best-before date condition since the vast majority of milk in 237 

the UK is purchased fresh and has a use-by date rather than a best-before date. Respondents were 238 

given five options on a Likert scale ranging from never [1] to every day [5]. They were also given an 239 

“NA” option in case, for example, they did not have the product at home during the survey period or at 240 

least one that had a best-before date.  These questions were recoded into binary variables such that 241 

never or no report of waste was coded as 0 and the report of any product thrown away due to the 242 

expiry date was recoded as 1. 243 

Habit was measured using the statements from the self-reported habit index described by 244 

Verplanken and Ortsen (2003): “Throwing away product because the expiry date has passed is 245 

something: I do frequently (H_1); I do automatically (H_2); I do without having to consciously 246 

remember (H_3); That makes me feel weird if I do not do it (H_4); I do without thinking (H_5); That 247 

would require effort not to do it (H_6); That belongs to my routine (H_7); I start doing before I realise 248 

I’m doing it (H_8); I would find hard not to do (H_9); I have no need to think about doing (H_10); 249 

That’s typically me (H_11); I have been doing for a long time (H_12)”. Each statement was measured 250 

on a 7-point Likert scale - strongly disagree [1] to strongly agree [7]. 251 

Upstream behaviours Respondents were asked to report how frequently they had engaged in 252 

two additional date-label behaviours in the intervening weeks. For checking date labels in shops they 253 

were asked when shopping, how often they checked the dates of milk, cheese, and yoghurt before 254 

buying them. These were recorded on a 5-point Likert scale of not at all [1] to every time [5]. For 255 

checking date labels in the fridge, they were asked how frequently they checked the date labels of 256 

products in their fridge. These were recorded on a 5-point Likert scale of never [1] to every day [5]. An 257 

“NA” option was also available in case, for example, they did not happen to purchase a particular type 258 

of product in the intervening weeks. 259 

3.3 Data analysis  260 
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Structural equation modelling with latent variables was conducted in lavaan (Rosseel 2012). The 261 

data resulting from the survey consisted of primarily ordered categorical variables since responses 262 

were measured on Likert scales. Therefore the models are estimated using a diagonally weighted 263 

least squared estimator (WLSMV) (Kline 2016). Global fit is assessed using a number of goodness-of-264 

fit indicators including the Chi-square, RMSEA, CFI and SRMR (Kline 2016). We also test the 265 

convergent validity and construct reliability using the average variance extracted (AVE) and construct 266 

reliability (CR) respectively. We test the discriminant validity by comparing correlation between each 267 

latent variable pair and the square root of the AVE for each latent variable within that pair (Hair et al. 268 

2009). 269 

4. Results 270 

All items retained in the measurement model had significant standardised loadings of .50 or 271 

above (p < .001) (see Appendix I, Table II).  The AVE for each latent variable was .50 or above, and 272 

the CR was .70 or above for all constructs (Table 2).  273 

Table 2 AVE and CR scores 274 

 Scores 

Variable AVE CR 

Behaviour 0.84 0.96 

Intention 0.64 0.87 

Attitude 0.85 0.96 

PBC 0.68 0.91 

Social Norms 0.66 0.88 

Habit 0.75 0.97 

FWA 0.55 0.87 

Shop Check 0.78 0.91 

Fridge Check 0.77 0.91 

Note. AVE = Average Variance Extracted, CR = Construct Reliability, PBC = Perceived Behavioural 275 

Control, FWA = Food Waste Attitudes. 276 

The square root of the AVE was compared with the correlation of each latent pair as a measure of 277 

discriminant validity between the constructs (Table 3). Overall the convergent and discriminant validity 278 

of the constructs in the model was satisfactory. 279 

 280 
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 281 

Table 3 Discriminant validity results 282 

Latent Variable 1. 2. 3. 4. 5. 6. 
 

7. 
 

8. 
 

9. 

1. Behaviour 0.92         

2. Intentions 0.39 0.80        

3. Attitudes 0.14 0.35 0.92       

4. PBC - 0.20 - 0.15 - 0.03 0.82      

5. Social Norm - 0.15 - 0.31 - 0.35 0.31 0.81     

6. Habit 0.47 0.57 0.28 - 0.20 - 0.26 0.87    

7. FWA - 0.05 - 0.15 0.08 0.07 0.31 - 0.15 0.73   

8. Shop 0.18 0.12 0.41 - 0.14 - 0.11 0.26 0.25 0.88  

9. Fridge - 0.16 0.11 0.37 0.05 - 0.11 0.03 0.11 0.55 0.88 

Note. The square root of the AVE is bolded on the diagonal. PBC = Perceived Behavioural Control, 283 

FWA = Food Waste Attitudes 284 

The regression coefficients are set out in Figure 2. Attitudes had a positive association with 285 

intentions, supporting H1, and confirming that those expressing a positive attitude towards throwing 286 

products when the expiry date had passed more likely to express a stronger intention to dispose of 287 

products because the expiry date had passed. Social norms had a negative influence on intentions. 288 

The negative relationship is explained by the coding of the question (disapprove of eating product 289 

after the best-before date = 1 approve = 7) indicating that those who felt that important others 290 

approved of them eating products after the expiry date or observed important other doing so, were 291 

less likely to express an intention to throw away a product for the same reason. This supports H2. 292 

FWA had a negative association with intentions indicating that those with more negative attitudes 293 

towards food waste were less likely to indicate an intention to dispose of dairy products because the 294 

expiry date has passed. This provides support for H6. PBC had a weak negative association with 295 

intentions. Again the negative sign of the relationship is due to the coding of the measures, such that 296 

those with greater confidence in their ability to tell if a product was edible were much less likely to 297 

express an intention to rely on expiry date alone. However, the p value does not indicate statistical 298 

significance and we do not find support for H3. PBC has a negative association with behaviour but 299 

again the p value does not indicate statistical significance and we do not have support for H5. 300 

Intentions have a positive association with behaviour indicating that those who intended to use the 301 

expiry date to make disposal decisions were also more likely to report having actually done so. This 302 

provides support for H4. Habit has a positive association with behaviour indicating that those who 303 
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reported habitually disposing of dairy products because the expiry date had passed were more likely 304 

to report doing so within the timeframe of the study. This provides support for H7.  305 

In terms of the upstream behaviours we observed a significant negative relationship between 306 

checking dates in shops and throwing away dairy products because the expiry-date has passed 307 

(Figure 2). This suggests that the action of checking dates in shops makes it less likely that products 308 

will subsequently be wasted. This provides support for H8. On the other hand there is a significant 309 

positive relationship between checking dates in the fridge and throwing away products because the 310 

expiry-day has passed. This suggests that this action does not help to prevent food from being 311 

wasted. This provides evidence to contradict H9. This result could imply that respondents who more 312 

frequently go through their fridge checking dates are more likely to be concerned about out-of-date 313 

products remaining in their fridge and/or consuming them after the date has passed.  314 

The R-square for the behaviour, throwing away products because the expiry date has passed, 315 

indicates that 33 per cent of the variance in behaviour is accounted for by this model. In terms of 316 

overall fit the global goodness of fit measures indicated an acceptable fit (Table 4).  317 

 318 

Table 4 Global goodness of fit measures  319 

Measure Value 

Chi-square p value 0.00 

CFI 1.00 

CFI scaled 0.99 

RMSEA 0.03 

RMSEA p value 1.00 

RMSEA scaled 0.04 

RMSEA p value scaled 1.00 

SRMR 0.06 

 320 

 321 
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 322 

Figure 2 Results of structural model  323 
Note.  Path results reported as coefficient (p value) 324 

 To investigate whether there were differences in responses by socio-demographic variables 325 

across latent variables we extracted the predicted values of the latent variables from the model and 326 

conducted a series of ANOVA for unbalanced groups. The results of this are presented in Appendix 327 

Tables III - XI.  328 

 There was a statistically significant difference in reported behaviour and intentions between 329 

age groups (Appendix Tables III and IV). Post hoc tests indicated that those in higher age groups 330 

were less likely to report intending or actually throwing away products because the expiry date had 331 

passed than those in the reference (lowest) age group. There was also a statistically significant 332 

difference detected between income groups in terms of reported behaviour and perceived behavioural 333 

control (Appendix Tables III and VI). On further inspection the influence of income on behaviour did 334 

not show a clear directional trend, whereas higher income groups were overall more likely to report 335 

lower perceived behavioural control compared to the reference (lowest) income group.  Women were 336 

found to be more likely to report stronger anti-waste attitudes than men (Appendix Table IX). This was 337 

the only variable where a significant difference between the genders was detected. There was a 338 

significant difference detected between reported norms and shopping behaviour across educational 339 

groups (Appendix Tables VII and XI). While further inspection did not reveal a clear directional trend 340 

for education and norms, those in higher education groups did appear to be less likely to report 341 

checking dates in shops than those in the reference (less than high school) education group. The 342 

presence of children in the household was associated with significant differences in responses for 343 

behaviour, perceived behavioural control and habit (Appendix Tables III, VI, VIII). Households with 344 
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children were more likely to report throwing away products because the expiry date had passed, less 345 

likely to report higher perceived behavioural control, and more likely to report throwing away products 346 

because the expiry date had passed to be habitual (Appendix Tables III, VI,VIII).  347 

5. Discussion 348 

5.1 Discussion of results 349 

The objective of this study was to understand the drivers of a behaviour associated with the waste 350 

of dairy products, specifically throwing away dairy products because the expiry date had passed. The 351 

majority of studies on household food waste to date have used the quantity of food waste generated 352 

as their dependent variable. They have found that extended versions of the TPB (Ajzen 1991) explain 353 

a reasonable amount of the variance in food waste, and that intentions not to waste food were 354 

associated with lower levels of self-reported food waste. The model used in this study also accounts 355 

for a reasonable amount of variance in behaviour compared to other two-stage studies including one 356 

that also used habit as a predictor of behaviour (Russell et al. 2017) and one that did not (Graham-357 

Rowe et al. 2015). It also provides some evidence to support an association between intentions and 358 

behaviour although the results indicate that habits as well as the upstream date-label behaviours that 359 

respondents’ engaged are as important.  360 

One possible reason that the relationship between intentions and behaviour was not stronger 361 

could be due to the nature of the behaviour. In particular there may have been limited times during the 362 

study period where the need to dispose of products in line with the expiry date arose. Had study been 363 

conducted over a longer period of time we may therefore have seen a stronger relationship between 364 

intentions and behaviour. While Fishbein and Ajzen (1980) postulated that that the predictive power of 365 

intentions would vary inversely with time they also highlighted the need to allow sufficient time 366 

“considering the context in which a behaviour may reasonably occur” (p.34). Evidence from other 367 

studies on this is mixed: Hausenblas et al. (1997) found that the predictive power of intentions did not 368 

decrease with time whereas McEachen et al. (2011) found that particularly self-reported behaviour 369 

assessed in the shorter term tended to be better predicted.  370 

In terms of the relationships between the other TPB variables, social norms had a significant 371 

association with intentions. In earlier food waste studies, wasting food has been described as a 372 
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hidden behaviour that is not subject to influence of others unlike recycling or green consumption 373 

(Cecere et al. 2014). Three out of five TPB food waste outcome studies (Graham-Rowe et al. 2015; 374 

Stancu et al. 2016; Russel et al. 2017) found subjective norms to have a significant association with 375 

intentions and two did not (Visschers et al. 2015; Stefan et al. 2013).This study adds support to 376 

argument that at or near the point of disposal people seem to take the opinion and behaviour of 377 

others into account and it influences at least their intentions to engage in waste minimising or 378 

reducing behaviours. Given the mixed results on this point, further research on the social influences 379 

and food waste are needed as this could have important implications for communication and 380 

behaviour change in this area.  381 

PBC was not found to have a significant association with intentions or behaviour. This implies that 382 

the degree of confidence respondents had in their ability to judge the edibility of food using their 383 

senses was a relatively unimportant factor. When a straightforward TPB model was run it was 384 

observed the PBC did have a significant association with behaviour but not intentions. While this 385 

effect was muted in the full model, it could imply that perception of control over edibility decision 386 

making did not have a strong effect on intentions not to dispose of products, but that they did have an 387 

effect on whether or not that decision was actually made. Intentions perhaps capture an element of 388 

intentions not to waste food, where confidence in judging is not important, whereas perceived 389 

confidence in one’s ability to judge edibility is important when it comes to making the decision to 390 

dispose, or not, of a product. Only two of the TPB food waste studies explored both the direct and 391 

indirect relationships between PBC and behaviour and they had different results. Stancu et al. (2016) 392 

found, that PBC with regard to minimising food waste was significantly associated with behaviour but 393 

not with intentions - perceived ease of minimising waste had a direct effect on reported food waste 394 

levels but not on intentions to minimise. On the other hand Graham-Rowe et al. (2015) found the 395 

opposite, namely that PBC had a significant relationship with intentions to reduce food waste but not 396 

behaviour. 397 

Attitudes and FWA both had significant relationships with intentions. Those with more positive 398 

attitudes towards engaging in the behaviour were more likely to express an intention to do so. Those 399 

with stronger anti-food waste attitudes were less likely to do so. The indirect and direct relationship 400 

between FWA and behaviour was also investigated however, neither relationship was significant. A 401 
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number of studies have argued that raising awareness of and changing attitudes towards food waste 402 

are important. However these results suggest that while food waste attitudes are associated with 403 

stronger intentions not to dispose of dairy products because the expiry date has passed, do not 404 

appear to be salient at the point of decision making. The only other study to investigate the 405 

relationship between food waste attitudes and specific food waste behaviours was Stefan et al. 406 

(2013). They found that moral attitudes towards food waste but not a lack of concern had a significant 407 

relationship with shopping and planning behaviours. We therefore see some similarities between their 408 

findings and those presented here since food waste attitudes variable also incorporated moral 409 

elements. 410 

5.2 Habit 411 

One of the key findings of this study is that those who scored higher on the self-reported habit 412 

index were also more likely to report disposing of dairy product because the expiry date has passed 413 

more frequently. The inclusion of habits in the model slightly weakened the relationship between 414 

intentions and behaviour compared to the relationship in the standard TPB model. This finding is 415 

consistent with other studies measuring habit, for example, Verplaken and Arts (1999) found that 416 

“when strong habits have developed, intentions may lose their predictive power” (p. 111).  In their 417 

meta-analysis of health studies using the SRHI, Gardner et al. (2011) also found that the introduction 418 

of habits “typically reduce the predictive utility of reasoned intentions for predicting behaviour” (p. 419 

186). 420 

One reason for this results could be that the behaviour under study is not goal-oriented (Barber 421 

2011). This is not to say that the TPB assumes behaviour is rational (Fishbein and Ajzen 2015), rather 422 

that consumers may not intend to end up in a situation where they have to make a decision to eat or 423 

dispose of a product because the expiry date has passed. Gibbons et al. (1998) propose a model for 424 

these types of unplanned behaviours which focusses on the concept of willingness rather than 425 

intentions to engage in those behaviours which may also be more useful in this case. Fishbein and 426 

Ajzen (2015) argue that this is the same concept as intentions, but as Barber (2011) points out, it at 427 

least emphasises that the relationship between attitudes, intentions and behaviours change over time. 428 

This line of argumentation highlights issues discussed in the behavioural economics on inter-temporal 429 

choice and multiple motives (Frederick et al. 2002).    430 
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5.3 Upstream behaviours 431 

Another key finding of this study is the importance of upstream behaviours; checking dates in 432 

shops and checking dates in the fridge on throwing away products because the expiry date has 433 

passed. The results indicated that those who checked dates in shops more frequently were less likely 434 

to report having thrown away products because the expiry date had passed. However, those who 435 

reported checking dates in their fridge more frequently were more likely to report disposing of 436 

products because the expiry date had passed.  437 

The importance of behaviour inter-relationships for understanding food waste outcomes is 438 

evidenced here. The result that checking dates in the fridge is associated with a higher reported 439 

frequency of disposing of products because the expiry date has passed also highlights the importance 440 

of understanding which behaviours should be encouraged, or in this case potentially discouraged. In 441 

principle, keeping on top of date labels in the fridge as part of ongoing food management seems like 442 

an activity that would help households to minimise waste. However, at least in terms of the frequency 443 

with which products are disposed of because the expiry date has passed, it seems that this is not the 444 

case. One reason for this could be that the activity results in the identification of products which have 445 

already passed the expiry date, and only if it were conducted more frequently that it is currently would 446 

it likely contribute to waste minimisation. WRAP’s (2011) hypothesis that upstream checking activities 447 

are driven by sensitivity to food safety could provide some explanation. This potentially highlights 448 

something about the types of people that are likely to engage in fridge checking, i.e. they are typically 449 

more food-risk averse. On other hand the finding that checking date labels in shops is quite strongly 450 

associated with lower reported frequency of disposing of products because the expiry date has 451 

passed provides support for Setti et al.’s (2018) contention, that actions related to purchasing, at the 452 

beginning of the food management lifecycle, are important for minimising food waste. Future research 453 

could benefit from multi-group analysis of the behaviours by consumer food risk profile or similar to 454 

understand if the relationship changes across these different groups. It could also benefit from 455 

examining the drivers of other early food lifecycle behaviours such as planning and cupboard 456 

checking before shopping.  457 

5.4 Socio-demographic variables 458 
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In terms of the socio-demographic variables investigated we found that older respondents were 459 

less likely to report intending or actually throwing away products because the expiry date had passed. 460 

This supports the theory that older respondents, particularly those who are retired have more time to 461 

ensure that products are not wasted (Grainger et al. 2018), in this case ensuring that they are 462 

consumed prior to their expiry date. We found a number of differences between those households 463 

that had children and those that did not including that they were more likely to report throwing away 464 

products because the expiry date had passed and that this this behaviour was habitual. We also 465 

found that households with children were more likely to express lower perceived behavioural control 466 

over making judgements about edibility. We could infer from this that as a group, households with 467 

children do not feel able to make these judgements. This group may need focussed information about 468 

the safety of consuming products beyond their best-before date in order to achieve change. Previous 469 

research has also found an association between children in the household and the quantity of food 470 

wasted (Grainger et al. 2018) although the mechanism for this influence has not been explored as 471 

here. Women were more likely to report stronger anti-food waste attitudes. The gender of the person 472 

responsible for food management has been found to make a difference to the quantity of food wasted 473 

in previous studies however the pathway of influence has not been investigated (Silvennoinen et al. 474 

2014). Higher income was associated with lower perceived behavioural control over deciding whether 475 

products were edible and higher education was associated with a lower likelihood of checking dates in 476 

shops. The possible pathways here are somewhat more difficult to determine. It might be considered 477 

that those on lower incomes feel more constrained by financial concerns, and have developed greater 478 

confidence in making disposal decisions based on their own senses as well as the expiry date. While 479 

we might expect consumers in higher educational groups to be more alert to the downstream impacts 480 

of their actions when shopping on food waste, it would seem from these results that this activity is not 481 

a priority for them. Support for these two findings is not evident in the food waste literature and further 482 

evidence for these effects is required to better understand the reasons behind these observations.  483 

5.5 Limitations 484 

One limitation of this study is the use of self-reported behaviour (Kormos and Gifford 2014) a 485 

common issue across consumer food-waste studies (e.g. Graham-Rowe et al. 2015). WRAP (2011b) 486 

research indicates that, while self-reported household waste estimations may not be accurate in terms 487 
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of volume, self-reports and independently measured food waste tend to go in the same direction. 488 

Those that have higher self-report measures are also likely to have higher food waste when it is 489 

measured independently and so the direction and strength of relationship are likely to be reliable. 490 

Related to the point above, this study did not include a measure of total dairy product waste. This was 491 

for a number of reasons. First, we were less interested in the quantity of waste that households 492 

produced, since other studies have covered this more comprehensively, rather we were interested in 493 

understanding engagement in particular behaviours. Second, the behaviour – throwing away products 494 

because the expiry date has passed – is effectively a sub category or reason for overall food waste 495 

and therefore including both could be considered duplication. Third, since we were interested in 496 

upstream behaviours, we would not, for example, expect checking dates in shops to have strong 497 

relationship with plate leftovers, which would be considered within an overall food waste measure. 498 

Finally, measuring household food waste accurately but also cost effectively is one of the biggest 499 

challenges in consumer food waste research and studies are underway to find effective but cheaper 500 

ways of doing this (Elimelech et al. 2018). 501 

Another limitation, but also strength of this study was its focus on dairy products. Clearly this is a 502 

limitation in that these results are only directly applicable to a small group of products. However, the 503 

fact that this study has demonstrated differences within this group of products show that it is important 504 

to consider that different factors may drive date-label behaviours and disposal decisions in other food 505 

groups. Given that there are differences observed between more liquid products (milk and yoghurt) 506 

and cheese, one approach for future studies could be to categorise products by observable properties 507 

as well as whether they are ambient or chilled. Van Boxstael et al. (2014) went some way towards 508 

using such categorisation, though as previously discussed their results were primarily descriptive.  509 

5.6 Implications and future research 510 

Overall these results suggest a need to continue developing models of household food waste that 511 

consider both the psychological and social drivers of individual behaviours as well as the inter-512 

relationship between behaviours. Our results suggest that increasing the amount of checking of expiry 513 

dates in shops could be one step to reduce the amount of dairy products that are thrown away 514 

because they pass their expiry date. The importance of upstream purchasing behaviours, although 515 

not expiry date related, was also found by Setti et al. (2018). These results are relevant for those 516 
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working in the third sector but also food retailers and processors to reduce household food waste. 517 

Food retailers could investigate ways to draw consumers’ attention to the expiry dates when 518 

shopping, perhaps using technology to inform them of how many days shelf life is left on a product 519 

which saves a step in the calculation and food processors could continue to work with retailers to find 520 

ways of extending shelf life. While our study focussed on dairy products both of these strategies could 521 

also be applied to other food products. In the UK much of the household food waste reduction 522 

campaigning done by WRAP has focussed on the promotion of a number of behaviours thought to 523 

minimise food waste. These results highlight the need for more empirical evidence on the 524 

effectiveness of selected behaviours. As highlighted here checking dates in the fridge was associated 525 

with higher disposal rates when in theory it might be expected to be an activity that would minimise 526 

waste in the household. Finally it highlights the usefulness but also the limitations of the TPB in 527 

explaining expiry date disposal decisions, specifically that the addition of habit could improve its 528 

explanatory power. This result is relevant to those campaigning and raising awareness for food waste 529 

reduction however, it presents a challenge as habitual behaviour is difficult to change. Research on 530 

changing habits in other areas has found that people are more willing to change at transitional points 531 

in their lives e.g. retirement or starting university and therefore campaigners could usefully work with 532 

others looking at behaviour change in food and nutrition for example to target a bundle of important 533 

behaviours at these critical junctures.  Also relevant to those campaigning on this issue are findings 534 

relating to socio-demographic variables and the latent variables which can help to target future 535 

activities. Further empirical research on both the contribution of a range of food management cycle 536 

behaviours to household food waste and the drivers of these behaviours will be required to increase 537 

the effectiveness of any interventions.  538 
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Appendix I 676 

Table I Latent and question item mapping 677 

Latent Question and scale 

Behaviour 
At home in the last three weeks, how often did you throw away a dairy 
product because the use-by date / best-before date had passed?  

Milk_UB Milk with a use-by date 

Cheese_UB Cheese with a use-by date 

Yoghurt_UB Yoghurt with a use-by date 

Cheese_BB Cheese with a best-before date 

Yoghurt_BB Yoghurt with a best-before date 

 Likert scale ranging from never [1] to every day [5] 

Intentions In the next two weeks how likely are you to: 

Int_1 Throw away dairy products because the use-by date has passed 

Int_2 Throw away dairy products based on the use-by date and your senses 

Int_3 Throw away dairy products because the best-before date has passed 

Int_4 Throw away dairy product based on the best-before date and your senses 

 7-point Likert scale of extremely unlikely [1] to extremely likely [7] 

Attitudes 
Using the expiry information to determine whether or not to consume a dairy 
product is: 

ATT_1 Bad/Good 

ATT_2 Unwise/Wise 

ATT_3 Unsafe /Safe 

ATT_4 Unnecessary/Necessary 

 

A scale of 1-7 was given with the opposing words at either end of the scale where 
a negative response was coded as [1] and the most positive response was coded 
as [7] 

Social Norms 
Thinking about people who are important to you; how do you think they 
would feel about performing the following actions? 

SN_1 Eating dairy products after the use-by date 

SN_2 Eating dairy products after the best-before date 

 7-point Likert scale of strongly disapprove [1] to strongly approve [7] 

 
Thinking again about those people who are important to you; how often do 
you think they perform the following actions? 

SN_3 Eat dairy products after the use-by date 

SN_4 Eat dairy products after the best before date 

 7-point Likert scale of never [1] to always [7] 

PBC  Please indicate the extent to which you find it easy or difficult to: 

PBC_1 Determine the quality of dairy products using your senses 

PBC_2 Determine the safety of dairy products using your senses 

PBC_3 Use my senses to tell if a dairy product is edible 
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 7-point Likert scale of extremely easy [1] to extremely difficult [7] 

 
Please indicate the extent to which you agree or disagree with the following 
statements: 

PBC_4 
I am confident in my ability to determine if a dairy product is edible using only my 
senses 

PBC_5 It is up to me to decide whether or not a dairy product is edible 

 7-point Likert scale of strongly disagree [1] to strongly agree [7] 

FWA When I throw away dairy products I: 

FWA_1 Think of the effort that went into making the product 

FWA_2 Feel it is a waste of the earth's resources 

FWA_3 Am bothered by my conscience 

FWA_4 Consider the effects on the environment 

FWA_5 Think of those that don't have enough to eat 

FWA_6 I have a moral obligation not to waste food 

 7-point Likert scale of strongly disagree [1] to strongly agree [7] 

Habit Throwing away product because the expiry date has passed is something: 

H_1 I do frequently 

H_2 I do automatically 

H_3 I do without having to consciously remember 

H_4 That makes me feel weird if I do not do it 

H_5 I do without thinking 

H_6 That would require effort not to do it 

H_7 That belongs to my routine 

H_8 I start doing before I realise I’m doing it 

H_9 I would find hard not to do 

H_10 I have no need to think about doing 

H_11 That’s typically me 

H_12 I have been doing for a long time 

 7-point Likert scale of strongly disagree [1] to strongly agree [7] 

Shop Check 

 
When shopping in the last three weeks, how often did you check the expiry 
dates of the following dairy products before buying them? 
 

Shop_1 Milk 

Shop_2 Yoghurt 

Shop_3 Cheese 

 Not at all [1] to every time [5] 

Fridge Check 
At home in the last three weeks, how frequently did you check the expiry 
dates of dairy products in your fridge?  

Fridge_1 Milk 

Fridge_2 Yoghurt 

Fridge_3 Cheese 

 Never [1] to every day [5] 

 678 
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Table II Parameter estimates  679 

 

Unstandardised Standardised 

Parameter Estimate SE p value Estimate SE p value 

Behaviour       

Milk_UB 1.00 0.00 NA 0.97 0.03 0.00 

Cheese_UB 1.01 0.04 0.00 0.98 0.02 0.00 

Yoghurt_UB 0.75 0.07 0.00 0.73 0.06 0.00 

Cheese_BB 0.99 0.05 0.00 0.95 0.03 0.00 

Yoghurt_BB 0.96 0.04 0.00 0.93 0.03 0.00 

Intentions       

Int_1 1.00 0.00 NA 0.91 0.02 0.00 

Int_2 0.62 0.05 0.00 0.56 0.04 0.00 

Int_3 1.06 0.04 0.00 0.96 0.02 0.00 

Int_4 0.78 0.04 0.00 0.71 0.03 0.00 

Attitudes       

ATT_1 1.00 0.00 NA 0.96 0.01 0.00 

ATT_2 1.01 0.02 0.00 0.96 0.01 0.00 

ATT_3 0.93 0.02 0.00 0.89 0.01 0.00 

ATT_4 0.91 0.02 0.00 0.87 0.02 0.00 

Social Norms       

SN_1 1.00 0.00 NA 0.83 0.02 0.00 

SN_2 1.01 0.04 0.00 0.84 0.02 0.00 

SN_3 0.98 0.04 0.00 0.81 0.02 0.00 

SN_4 0.94 0.04 0.00 0.78 0.03 0.00 

PBC        

PBC_1 1.00 0.00 NA 0.86 0.02 0.00 

PBC_2 0.99 0.03 0.00 0.85 0.02 0.00 

PBC_3 1.05 0.03 0.00 0.90 0.02 0.00 

PBC_4 0.72 0.05 0.00 0.62 0.04 0.00 

PBC_5 1.01 0.03 0.00 0.87 0.02 0.00 

FWA       

FWA_1 1.00 0.00 NA 0.61 0.04 0.00 

FWA_2 1.38 0.09 0.00 0.84 0.02 0.00 

FWA_3 1.29 0.09 0.00 0.79 0.03 0.00 

FWA_4 1.16 0.08 0.00 0.71 0.03 0.00 

FWA_5 1.16 0.08 0.00 0.71 0.03 0.00 
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FWA_6 1.21 0.09 0.00 0.74 0.03 0.00 

Habit       

H_1 1.00 0.00 NA 0.92 0.01 0.00 

H_2 1.03 0.01 0.00 0.95 0.01 0.00 

H_3 0.98 0.01 0.00 0.90 0.01 0.00 

H_4 0.92 0.01 0.00 0.85 0.02 0.00 

H_5 1.02 0.01 0.00 0.93 0.01 0.00 

H_6 0.76 0.03 0.00 0.70 0.03 0.00 

H_7 1.02 0.01 0.00 0.93 0.01 0.00 

H_8 0.96 0.01 0.00 0.89 0.01 0.00 

H_9 0.92 0.01 0.00 0.84 0.02 0.00 

H_10 0.61 0.03 0.00 0.57 0.03 0.00 

H_11 1.00 0.01 0.00 0.92 0.01 0.00 

H_12 1.00 0.01 0.00 0.92 0.01 0.00 

Shop Checking 
      

Shop_1 1.00 0.00 NA 0.82 0.03 0.00 

Shop_2 1.10 0.06 0.00 0.90 0.02 0.00 

Shop_3 1.12 0.05 0.00 0.92 0.02 0.00 

Fridge Checking 
      

Fridge_1 1.00 0.00 NA 0.86 0.02 0.00 

Fridge_2 1.03 0.04 0.00 0.88 0.02 0.00 

Fridge_3 1.04 0.03 0.00 0.89 0.02 0.00 

 680 

Table III ANOVA Dependent Variable Behaviour 681 

 Sum Squares 
Type III 

Df f value p value 

Age 11.78 5 5.22 0.00 
     
Income 7.36 7 2.24 0.03 
     
Gender 0.04 1 0.08 0.78 
     
Education 1.64 5 0.67 0.64 
     
Child 1.78 1 3.72 0.05 

 682 

Table IV ANOVA Dependent Variable Intention 683 

 Sum Squares 
Type III 

Df f value p value 

Age 7.89 5 2.34 0.04 
     
Income 5.16 7 1.07 0.37 
     
Gender 0.02 1 0.00 0.96 
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Education 6.10 5 1.80 0.11 
     
Child 0.35 1 0.50 0.47 

 684 

Table V ANOVA Dependent Variable Attitude 685 

 Sum Squares 
Type III 

Df f value p value 

Age 2.94 5 0.82 0.53 
     
Income 3.29 7 0.65 0.71 
     
Gender 0.11 1 0.15 0.69 
     
Education 5.92 5 1.68 0.14 
     
Child 1.56 1 2.19 0.14 

 686 

Table VI ANOVA Dependent Variable PBC 687 

 Sum Squares 
Type III 

Df f value p value 

Age 4.94 5 1.61 0.15 
     
Income 9.81 7 2.32 0.03 
     
Gender 1.09 1 1.76 0.18 
     
Education 2.36 5 0.75 0.58 
     
Child 3.12 1 5.07 0.02 

 688 

Table VII ANOVA Dependent Variable Norms 689 

 Sum Squares 
Type III 

Df f value p value 

Age 3.02 5 1.02 0.40 
     
Income 4.13 7 0.99 0.43 
     
Gender 2.02 1 3.43 0.06 
     
Education 7.25 5 2.51 0.03 
     
Child 0.00 1 0.00 0.96 

 690 

Table VIII ANOVA Dependent Variable Habit 691 

 Sum Squares 
Type III 

Df f value P value 

Age 7.38 5 1.78 0.12 
     
Income 6.17 7 1.05 0.39 
     
Gender 0.00 1 0.01 0.92 
     
Education 2.58 5 0.61 0.69 
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Child 4.64 1 5.61 0.02 

 692 

Table IX ANOVA Dependent Variable Waste Attitudes 693 

 Sum Squares 
Type III 

Df f value p value 

Age 1.43 5 0.86 0.50 
     
Income 4.04 7 1.77 0.09 
     
Gender 3.66 1 11.40 0.00 
     
Education 2.40 5 1.46 0.20 
     
Child 0.31 1 0.93 0.33 

 694 

Table X ANOVA Dependent Variable Fridge Checking  695 

 Sum Squares 
Type III 

Df f value p value 

Age 0.70 5 0.22 0.95 
     
Income 3.66 7 0.85 0.54 
     
Gender 0.07 1 0.12 0.73 
     
Education 5.74 5 1.90 0.09 
     
Child 0.26 1 0.43 0.51 

 696 

Table XI ANOVA Dependent Variable Shop Checking 697 

 Sum Squares 
Type III 

Df f value p value 

Age 3.23 5 1.46 0.20 
     
Income 6.09 7 1.99 0.06 
     
Gender 0.02 1 0.05 0.82 
     
Education 9.04 5 4.28 0.00 
     
Child 1.07 1 2.41 0.12 

 698 

 699 


