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Abstract
We examine the effect of the 2008 economic recession on consumers’ observed
expenditures for eco-labelled grocery products. Traditional price theory predicts
that consumers change their spending during an economic downturn and we would
expect the sales share of eco-labelled products to fall since these are relatively more
expensive than non-labelled products. We use supermarket loyalty card data from
the UK and show that the recession had widely different effects on the expenditure
share of different eco-labelled grocery products. We confirm, empirically, that
expenditure shares on organic products declined over the time period under study
but the expenditures share for fair-trade products increased over the same period.
We evaluate alternative models of decision making to explain our results, viz., a
salience model and a model of reputation signalling. We find that both of these
models give a plausible explanation of our empirical results.

Introduction 1

When consumers buy a product, they make their decision whether to buy the 2

product based not just on the price and consumptive characteristics of the product. 3

They also consider how the product was produced, i.e., the extent in which 4

environmentally sustainable and ethical production practices were employed. 5

Consumers prefer these socially valued public good attributes in their products 6

much like they prefer any other desirable product quality attribute in market goods. 7

Such attributes need not have any effect on consumptive characteristics: for 8

instance, ‘dolphin-safe’ tuna tastes no different than conventional tuna, but may be 9

more valued by consumers, nonetheless ( [1]). 10

Consumer preference for socially valued public good features of a product has 11

led to the birth and growth of a new market for (so called) “eco-labelled” products. 12

Eco-labelling initiatives are positioned at an interface between shifting production 13

and consumption demands (and the relation between these demands). Eco-labels 14

address a problem of asymmetric information. Typically, consumers are not able to 15

experience a public good attribute because this is a characteristic of the production 16

process and not of the good itself. The aim of eco-labels on products is to inform 17

buyers about a product’s superior public good attributes: they provide information 18

to consumers that the product has been produced in an ethical and/or 19
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environmentally friendly way. Thus, simply stated, eco-labelling can circumvent 20

market inefficiencies by making the information initially held by the firm also 21

available to the consumer. This removal of information asymmetry is clearly 22

beneficial to consumers as their choices will be more closely in line with preferences. 23

Firms that produce goods with desirable public good attributes also gain. If buyers 24

are willing to pay more for the public good attributes of a product, then these 25

products can command a higher price or have increased sales in the market. 26

Eco-labelling thus offers the possibility of improved market access and/or the 27

capture of a greater proportion of the value of production as the higher prices 28

obtained offset more accurately the costs of production ( [2] ; [3]). The consumer is 29

provided with the information on these public good characteristics mainly through 30

voluntary eco-labelling schemes. 31

Eco-labels are now seen as an effective policy tool to change consumption to 32

more sustainable levels. The effectiveness of eco-labels as a policy tool to achieve 33

environmental goals is addressed in a growing literature ( [4], [5]). The theoretical 34

research has focused on examining the design and efficacy of different labelling 35

schemes, the effects of labelling in production and trade, and has modelled 36

eco-friendly consumer behaviour (for example, [6], [7], [8], [9], [10], [11]). The 37

empirical research has focused on finding consumers’ willingness to pay for 38

different labels, in particular, for “green” or ethical product labels (see [12] for a 39

review of the literature). Consumer choice for ethical products in a market context 40

has received little attention. Most of the existing empirical evidence has come from 41

work with data collected from surveys on hypothetical choices or from incentivised 42

experimental settings (for example, see [13] ), rather than from data based on 43

actual observed purchases (a notable exception is [14]). Surveys and laboratory 44

experiments are useful for eliciting well-informed, thoughtful preferences. But, in 45

these settings, an upward bias for WTP is likely because of the artificial 46

environment and limited number of products examined ( [4]). Hence situations 47

under which these eco-labels can command a price premium or have increased sales 48

in a market set-up are far from fully understood. 49

Our paper looks at the effect of the recession of September 2008, in the United 50

Kingdom (UK), on observed consumer expenditure for eco-labelled food products. 51

These are products that differ in socio-economic quality. Our research is motivated 52

by an interesting observation in trade reports. These reports claim that organic 53

grocery sales in the UK have fallen, whereas fair trade sales have held up, during 54

this economic downturn ( [15], [16]). We know that during an economic downturn, 55

consumers become more price sensitive. Both organic and fair trade varieties of 56

grocery products are usually more expensive than their non-labelled varieties. So 57

we would expect the sales shares for grocery products in both of these eco-labelled 58

categories to fall relative to the sale of conventional groceries.1 We think that this 59

prediction is more likely to be observed in the data for grocery products, as 60

consumers do not have the option to hold-off purchases of groceries. 61

The first contribution of our paper is to look at the trends in consumer 62

expenditure on eco-labelled grocery products during a recession when consumers 63

face an income shock. We use supermarket loyalty card data for a range of food 64

products sold under different eco-labels (such as, organic, fair trade and 65

carbon-labelled) from a noted super market chain in the UK for our study. We 66

employ data-driven methods to investigate how the recession impacted consumers’ 67

aggregate purchase behaviour. Then we consider an econometric specification that 68

looks at the difference, pre and post recession, in the purchases of various 69

eco-labelled products (at a disaggregated level). We find that the share of consumer 70

1In Canada and the US, Fair Trade consumers did decrease their purchases ( [16]).
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expenditure on fair trade products seems to hold up during the recession while the 71

share of organic products seems to fall. 72

The second contribution of our paper is to compare behavioural explanations for 73

our empirical findings ( [17]). We evaluate two alternative models of decision 74

making that give a plausible explanation for our results. We consider a model of 75

salience applied to consumer choice ( [18]) and a model of reputation signalling 76

where image concerns and the behaviour of other consumers affect consumer choice 77

( [19]; [20]). We find that both of these models explain the features observed in our 78

data. 79

The remainder of this paper is organized as follows. Section 1 provides 80

background on the main eco-labels investigated in the paper. This section is 81

followed by a detailed description of the scanner data that we use in our analysis. 82

Section 2 reports the empirical results. Section 3 discusses the different 83

psychological models of decision making and evaluates their predictions against our 84

empirical results. Section 4 discusses some policy implications of our work. Section 85

5 concludes. 86

1 Background, Data and Summary Statistics 87

1.1 Background on organic and fairtrade food products 88

Eco-labels highlight specific sustainable aspects of the production process for a good 89

( [21]). These aspects can be further divided by the three “dimensions” of 90

sustainability, namely (i) environmental aspects, such as protection of water, soil, 91

animal welfare, biodiversity as well as conservation and enhancement of 92

landscapes; (ii) economic aspects, such as, fair prices and contracts for farmers and 93

workers in the developing world; (iii) social aspects, such as, fair, safe and equitable 94

working conditions and child free labour. 95

The three main categories of eco-labels in the food market, those for organic, fair 96

trade and carbon-labelled products, differ in the emphasis that they place on these 97

three aspects of sustainability.2 Organic labels focus on the method of production; 98

organic food is food which is produced using environmentally friendly and animal 99

friendly farming methods.3 Fair-trade labels focus primarily on the economic aspect 100

by offering higher prices to producers (usually in developing countries), thereby 101

improving their long-term living conditions.4 Some Fair trade products also 102

volunteer information on how the product (such as coffee or chocolate) was grown 103

organically and so these products also bear an organic label, but in general this 104

information is not required. Another point of difference between organic and fair 105

trade labels is with respect to the use of logos (or exposition). For fair trade food 106

there is a common and distinctive logo used in almost all markets.5 In contrast 107

there is no universal organic logo (e.g., [22]). Finally carbon labelling shows the 108

amount of emissions of six greenhouse gases over a product’s life cycle. This label is 109

2The Eco-label Index database lists over 450 widely recognised eco-labelling program operating in
197 countries and 25 industry sectors. This includes 148 eco-labels on food. See www.ecolabelindex.com.
This database is currently the most exhaustive database on eco-labels that is available for research
purposes.

3These methods are legally defined. In the EU, any food product sold as ’organic’ falls under the EU
regulations 834/2007 and 889/2008. See https://www.soilassociation.org/.

4See the definition of fair trade adopted by the international fair trade movement in 2001 at
https://www.newefta.org/. Fair trade products are certified by labelling organisations such as Max
Havering or Fair trade International (FLO). Details about the certification standards are given at
https://www.fairtrade.org.uk.

5The exceptions are Mexico and USA.
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designed to inform consumers about the embedded carbon content of a product and 110

to allow them to compare products, so that they can choose the product with the 111

smallest carbon footprint ( [23]). 112

As mentioned earlier, eco-labelling systems use the market to provide public 113

good attributes. However, these public good characteristics of eco-labelled products 114

may be extended/combined with other private characteristics when the product is 115

finally presented to the consumer. Consumers might infer subjective quality beliefs 116

from a label in line with a halo effect (see [24]). For example, [25] and [26] find that 117

health concerns are an important primary motive for organic food consumption 118

even without convincing proof that organic food is better for health. 119

Studies on the consumption of fair trade products are few, but here again private 120

values – in particular quality attributes such as brand and flavour – play a role 121

(see [27]). We will return to the role that these private values play in a consumer’s 122

buying decision in section 3 of this paper. As mentioned above, our paper is inspired 123

by an intriguing observation in trade journals. Retail sales of fair trade in the UK 124

was reported to have increased by 14 percent in 2009 relative to the year before 125

( [28]). Over the same period, retail sales of organic products in the UK decreased 126

by 12.9 percent ( [29]). It is tempting to attribute the decline in organic food 127

products to the recession. However, the increase in fair trade sales trade 128

contradicts any such simple explanation. Traditional price theory predicts that 129

consumers change their spending during an economic downturn as they become 130

more price aware (e.g., [30]). This theory assumes that consumer taste does not 131

change during a recession but, as they are faced with smaller budgets, they have 132

less to spend on luxuries and therefore allocate larger share of their budgets on 133

more essential categories. Thus, we would expect the UK sales of both organic and 134

fair trade foods to decreased since these are commonly more expensive than 135

non-labelled food goods. Our empirical analysis uses supermarket scanner data to 136

first of all statistically verify the findings from the trade reports for the 2008 137

economic recession. We analyse aggregate expenditure trends by category of 138

eco-labelled food products and investigate the trend over the same period at the 139

level the individual consumer and by consumer groups. We find that our analyses 140

corroborate the difference in UK expenditure trends by eco-labelled category over 141

the period of the recession. Given our empirical results, the traditional price theory 142

perspective offers no explanation. This finding is in line with for example [31] who 143

point out that there is limited empirical evidence for the assumption that consumer 144

taste remains unchanged regardless of economic conditions. Given this outcome, we 145

then turn to alternative interpretations for our main empirical findings. We 146

consider a model of salience applied to consumer choice ( [18]) and, drawing on the 147

recent literature of consumers’ behavioural motives, we postulate that consumers 148

might derive indirect utility from the public good attribute of a food product 149

( [32]; [33]). We find that both models explain the patterns observed in our data. 150

1.2 Data 151

Our empirical exercise uses revealed preference (scanner) data on food 152

consumption recorded at a leading UK retailer. Our data represents a random 153

sample of 60,000 (club) card account holders of this supermarket chain covering 154

nationwide sales. Our empirical analysis focuses on weekly observations starting 155

from the financial week 17 of 2007 and extending up to (and including) the 156

financial week 15 in 2009. Thus our data covers a period of 104 weeks (36 weeks in 157
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2007, 52 weeks in 2008 and 16 weeks in 2009).6 158

Our random sample of 60,000 club card account holders comprises of consumers 159

who have been monitored periodically and who have had information collected on 160

them from the Shopper Thoughts Panellist surveys. So, we call our sample the 161

panellist sample. In our panellist sample, we have repeated observations for club 162

card account holders recording the various grocery item purchases that they have 163

made (over the time period of our analysis) in this supermarket. Our dataset is 164

limited to only one supermarket and we cannot observe whether there may have 165

been systematic changes in market shares of certain products or in the buying 166

behaviour of customers as they shift to making purchases from other supermarkets. 167

However, we do note that the supermarket chain we have data for is a major 168

supermarket chain with a market share of over 31 percent in the UK in 2008 (TNS 169

Worldpanel). Our data is a random sample from all card account holders (around 170

16.5 million club card account holders) of this supermarket chain covering 171

nationwide sales. 172

For the panellist sample, we have item level transaction information of 173

expenditure on the purchase of various “ethical” products (products that are 174

labelled into one of the groups like organic, fair trade, etc.) and common products 175

for the 104 weeks. In addition to the transaction information, we also have some 176

additional demographic information on these consumers. These include information 177

on the “life stage” of the club club holder such as whether the club card holder is a 178

pensioner, or a young family etc.The life stage classification is a six-stage life style 179

segmentation with the following groups : Older Adults (OA), OLder Families (OF), 180

Pensioners (PE), Young Adults (YA), Young Families (YF), Other (OT).We note that 181

for the panellist sample we have information at the consumer level. 182

From the panellist sample of 60,000 records, we aggregate weekly expenditures 183

for each of the 104 weeks in our sample, for each of the following 5 (broad) classes of 184

products : “organic”, “fair trade”, “carbon” and “other”. The first three terms are 185

self-explanatory. The last category “other” is expenditure on items that do not 186

belong to any of the aforementioned three categories. 187

1.3 Summary statistics 188

We start our analysis by looking at the trends in the aggregate data.7 We report 189

summary statistics for this aggregated data set in table 1. 190

191

6We note that the weeks mentioned above are not actual calendar weeks but these are financial
weeks of the supermarket chain in question. In the United Kingdom, the financial year runs from 1 April
of a year to 31 March of the next year. We have data starting from calendar week 13 in 2007 (starting
March 26, 2007 to April 1, 2007). So calendar week 13 corresponds to the supermarket chain’s financial
week 1. We use this “mapping” of calendar to (the supermarket’s) financial weeks to transfer important
dates. For example, Lehman Brothers filed for Chapter 11 bankruptcy protection on September 15, 2008
which was calendar week 38 in 2008 and week 61 in our data.

7This is data in File S2.
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Note that the data in table 1 is data aggregated by week (for 104 weeks) for all 192

(panellist) consumers. So, table 1 gives the summary statistics for all variables 193

used in our aggregate analysis, where the variables of interest are aggregated at 194

the week level and by major sustainable product groups. This compactification 195

makes the analysis of the trajectories of aggregate expenditures on sustainable 196

goods tractable by focussing on trends at the weekly level. 197

2 Results 198

2.1 Exploratory graphical analysis 199

We begin our empirical analysis by looking at simple scatter plots of the 200

expenditure shares of various eco-labelled products over time. Note that although 201

we do not have an exact date for the start of the recession, week 65 in our data 202

corresponds to the week when the UK government announced a £37 billion rescue 203

package for Royal Bank of Scotland (RBS), Lloyds TSB and HBOS. This was on 13 204

October, 2008. We consider this week as the week of the onset of the recession. A 205

dashed vertical line in our diagrams marks week 65. We also note that a solid 206

vertical line in our diagrams marks week 46, which is the date at which the 207

supermarket chain began applying carbon labels of its own on the first of several 208

products. 209

As the scatter plots of these four aggregate product categories show a 210

considerable degree of volatility and it is difficult to say without any smoothing of 211

the data what the general trend is for each of these eco-labelled product categories. 212

We use simple smoothers to examine the trends in the expenditure shares of these 213

product categories. A natural starting point for smoothing data is the lowess 214

smoother.8 Sub-figures 1a, 1b, 1c and 1d in figure 1 show a loess fit to the data 215

using default band width settings.9 The loess smoothers clearly show that organic 216

expenditure shares fall over time (figure 1a). Fair trade shares seems to rise over 217

time (figure 1b). For categories carbon and other, we see almost a flat trend line 218

(figures 1c and 1d). These results are roughly in line with our conjecture that the 219

sales of fair trade products have held up and that the sales of organic products have 220

plummeted during the recession. Sales of carbon and the category “other”, do not 221

seem to have changed very much over the same time period. We note here that the 222

carbon label for products came into existence as late as week 46 of our data. So the 223

category carbon comprises of products that were labelled after the beginning of our 224

sample period. Thus the carbon labelled category comprises of products that are 225

“retrospectively” assigned as carbon labelled from week 1. This does not create any 226

problem in our analysis. We see exactly the same flat trend in sales pre and post 227

week 46. It is clear that the share of consumer expenditure on carbon labelled 228

products has not fallen or risen during the recession.10
229

8Essentially a lowess smoother tries to fit a “local” linear regression to a set of points yt around the
point of interest y in the data where yt is sufficiently close to y (the closeness is dictated by a selected
bandwidth). As these methods are well known we do not outline details of the method. We refer the
reader to [34] for further details.

9We use a data driven cross-validation method to select the bandwidth when we model the relation-
ship between expenditure shares of eco-labelled products and time using kernel based methods.

10Carbon shares are fairly constant but a slight cyclicity is visible in the trend.
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(a) Organic expenditure shares.
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(b) Fair trade expenditure shares.
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(c) Carbon expenditure shares.
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(d) Other expenditure shares.
Fig 1. Figure 1 shows the loess fit on expenditure shares of various eco-labelled product
categories on the vertical axis over time in weeks on the horizontal axis. A dashed vertical
line in our diagrams marks week 65. We consider this week as the week of the onset of the
recession. A solid vertical line in our diagrams marks week 46 which is the week in which
the supermarket chain began applying carbon labels on the first of several products..

For robustness we also fit a non-parametric kernel based smoother to our data. 230

We use the non-parametric kernel-based model specification test outlined in [35] 231

which tests for consistent model specification.11 In all cases, whether for the linear 232

specification or for a flexible parametric specification involving squared terms and 233

higher powers of the independent variable, this test strongly rejects the null 234

hypothesis of the (parametric) regression specification in favour of a 235

non-parametric specification (p-value < 0.000). For our kernel based smoother, we 236

use the well known Gaussian kernel as our kernel.12 Sub-figures 2a, 2b, 2c and 2d 237

in figure 2 show the results of this exercise. We use default span width settings for 238

this graph. The results in figure 2 convincingly establish the trends noted in earlier 239

11We use the command npcmstest in the package np in R to implement this test.
12The Gaussian kernel is given by N(0,

p
h) where h is the window width or bandwidth. For details

see [34].
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figures. We see organic expenditure shares fall over time (figure 2a). Fair trade 240

shares seems to rise over time (figure 2b). For categories carbon and other, we see a 241

flat trend line (figures 2c and 2d). These results are roughly in line with our 242

conjecture that the sales of fair trade products have held up and that the sales of 243

organic products have plummeted during the recession. Sales of carbon and the 244

category “other”, do not seem to have changed very much over the same time period. 245

We note here that the carbon label for products came into existence as late as week 246

46 of our data. So the category carbon comprises of products that were labelled 247

after the beginning of our sample period. Thus the carbon labelled category 248

comprises of products that are “retrospectively” assigned as carbon labelled from 249

week 1. This does not create any problem in our analysis. We see exactly the same 250

flat trend in sales pre and post week 46. It is clear that the share of consumer 251

expenditure on carbon labelled products has not fallen or risen during the recession. 252

Carbon shares are fairly constant but a slight cyclicity is visible in the trend. 253

To sum up, our results from the graphical analysis at the aggregate level seem 254

to clearly suggest that organic expenditure shares fall over time and a clear dip in 255

the trajectory is visible, post week 65. For fair trade expenditure shares exactly the 256

opposite trend is observed – for fair trade products we observe a rising trend in 257

expenditure shares and post week 65, the trend is quite steep. For the carbon 258

labelled category no clear trends is discernable except for a slight cyclicity over the 259

period considered. The category, “other”, is also quite flat over most of the data 260

period. 261
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(a) Organic expenditure shares.
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(b) Fair trade expenditure shares.
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(c) Carbon expenditure shares.
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(d) Other expenditure shares.
Fig 2. Figure 2 shows the non-parametric fit on expenditure shares of various eco-labelled
product categories on the vertical axis over time in weeks in the horizontal axis. A dashed
vertical line in our diagrams marks week 65. We consider this week as the week of the onset
of the recession. A solid vertical line in our diagrams marks week 46 which is the week in
which the supermarket chain began applying carbon labels on the first of several products.

2.2 Econometric model for disaggregated purchases 262

In the previous section we have looked at aggregate (over all consumers) 263

expenditure trends for eco-labelled products in the data. We now consider a very 264

simple econometric model of purchase behaviour at the disaggregated or the 265

individual consumer level to examine changes in the expenditures of the different 266

eco-labelled varieties pre and post recession.13
267

To model the purchase behaviour of individuals, let us consider a number (at 268

least two) of time periods indexed t = 1,2, . . . ,T. Let us consider a number (at least 269

two) of customers indexed k = 1,2, . . . , N. Let ykt be the spend on a category of items 270

(organic or fairtrade) by customer k in period t. Consider the following model of 271

13This is the data in S3 File.
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consumer purchases : 272

ykt = δt +αk +γDt +βskt +λXkt +ukt (1)

where αk is the consumer fixed effect and δt is a time fixed effect. We note that the 273

term δt can encompass availability effects. Dt is a crunch dummy, i.e., it is 0 274

pre-crunch and is 1 post-crunch. skt denotes the total spend of customer k in period 275

t. Xkt denotes a vector of controls and ukt are the disturbance terms. 276

Taking differences over time in equation 1 gives us : 277

4t ykt =4tδt +γ4tDt +β4tskt +λ4tXkt +4tukt (2)

Note that the above equation in differences eliminates unobserved customer fixed 278

effects. Now to simplify the above, let us consider only two time periods – pre- and 279

post-crunch. Then we get : 280

4yk = δ+γ+β4sk +λ4Xk +4uk (3)

where the 4 symbol indicates differences across the two periods and δ=4δt. We 281

assume for our analysis that the time trends for spends for a specific category of 282

eco-labeled product is the same over the two periods being compared. This is an 283

identifying assumption. We think that the assumption of similar trends is justified. 284

The UK economy is characterised by political stability and low inflation. We are 285

also not aware of any other policies or sectoral trends around the period of our 286

analysis that might invalidate this assumption14
287

To operationalise equation 3 for our data, we divide our individual level or 288

disaggregated data into four periods. We divide our data into periods as follows : 289

1. weeks 1 to 12 (period 0), 2. weeks 13 to 52 (period 1), 3. weeks 53 to 64 (period 2) 290

and 4. weeks 65 to 104 (period 3). Recall that we posit that the crunch started from 291

week 65 in our data. For our analysis, we use two periods, the post-crunch (period 3 292

from weeks 65 to 104) and a matching pre-crunch period (period 1 from weeks 13 to 293

52). Note this leaves two other periods, namely weeks 1 to 12 and weeks 53 to 64 294

that we do not use in our analysis. We are reluctant to exploit the second of these 295

periods as there is some uncertainty on when to date the start of the crunch.15 The 296

other period (weeks 1 to 12) has to be discarded since we need periods spanning 297

equal number of weeks (like period 1 and period 3) to make meaningful 298

comparisons of possible changes in the magnitude of expenditure shares. 299

Traditional price theory predicts that the effect of the economic recession on all 300

types of eco-labelled products should be the same (and that consumer taste remains 301

14Note that we can not identify δ or γ without additional restrictions. We can conceive of a more
complicated model here that allows for differential responses to the crunch and differential responses
to total spend. Formally, this differential response can be modelled by having a term γk and a term
βk for individual k in specification 1. We could then think of the term γk as comprised of γk = γzk and
βk =β+ηzk where zk is some observable characteristic of k. To make this approach tractable, we could
further posit zk = yk0 the value of ykt in the initial period. The use of yk0 reflects the idea that those who
buy high levels of the product group may react differently to changes in total spend.

15A recession affects an economy over time. Recessionary effects do not arrive at a well-defined point
in time. Our regression specification also takes into account the fact that recessionary effects do not
arrive at a well-defined point in time. For this reason we allow for a gap (weeks 53 to 64) to allow
recessionary effects to have an effect on consumer purchases. With reference to these periods used in our
regression specification, we can be reasonably sure that the recessionary effects are unlikely to start
before period 1 and are surely in effect during period 3. So, while the precise start of recessionary trends
is hard to identify, our approach obviates the need to identify a specific start date of the onset of the
recession. We also note that while recessionary effects also play out through other channels, for example,
unemployment, we are concerned only with the impact of the recession on the purchases of eco-labelled
products.
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unchanged regardless of economic conditions). That is, the negative economic shock 302

of the recession should cause a reduction in consumer spending during an economic 303

downturn as consumers become more price aware. With this in mind we 304

operationalize a set of control variables in the vector Xk. Controls in the vector Xk 305

are dictated by traditional price theory. We assume as in traditional price theory 306

(see [30]) that consumer preferences are unchanged during an economic recession. 307

We control for price (please see details in the next paragraph of how price indices 308

are calculated) and various promotions like discounts, markdown, etc. which may 309

affect sales, demographic characteristics of consumers that may affect sales and 310

changes in total expenditure which proxies for changes in income (or the total 311

consumer spend). 312

We use our earlier classification of the 4 types of eco-labelled products and 313

generate a few summaries from our disaggregated data for each of the 4 periods. 314

For each customer k = 1, . . . , N, each eco-labelled group g = 1,2,3,4 and each period 315

t = 0,1,2,3 combination, we generate summaries of our data aggregated at the 316

consumer level (not at the week level as we had done earlier). These summaries 317

include the total spend by the customer k on items in group g in period t, the total 318

number of transactions by the customer k on items in group g in period t, the 319

number of transactions by the customer k on items in group g in period t in which a 320

promotion was redeemed, the number of transactions by the customer k on items in 321

group g in period t in which the product was marked down, the number of 322

transactions by the customer k on items in group g in period t in which the price 323

was discounted.16 We also create measures of price for each consumer k for each 324

product group g for period t = 0,1,2,3. The way in which the price is calculated for 325

the product group g for each customer k is the following. We calculate the average 326

price for each transaction by the customer k on items in group g in period t where 327

quantity is positive. We then add up these average prices and at the end of the run 328

we divide this number by the number of transactions of the consumer for that 329

product group g. We note that our (simple) price indices are not quantity weighted. 330

We generate measures of quantity for each customer k for each product group g by 331

dividing the consumer spend by the measure of price. We also have the percentage 332

of all spends for each eco-labelled group g bought under promotion, markdown or 333

discount by customer k, the sum of weekly spends for period t = 0,1,2,3, the sum of 334

weekly items bought by customer k for period t = 0,1,2,3, sum of weekly visits by 335

customer k for period t = 0,1,2,3 and the sum of weekly items bought by customer k 336

under promotion for period t = 0,1,2,3 and the number of “green points” awarded to 337

customer k. 338

For the variables included in our regression specification, we take the natural 339

logarithm of all of the aforementioned variables and then take the difference across 340

periods 3 and 1. So, we have the difference in organic spends over two periods, the 341

difference in fair trade spends across two periods, and so on. We also generate the 342

difference in the percentage of all goods bought under promotion, markdown or 343

discount under each labelled group, such as organic, fair trade, and so on. Table 2 344

shows the summary statistics for the main variables of these statistics (at the 345

16So, for example, for each consumer k we generate summaries that give us the sum of weekly
spends on organic items for period t = 0,1,2,3, the sum of weekly transactions on organic items for period
t = 0,1,2,3, sum of weekly organic transactions bought under promotion for period t = 0,1,2,3, sum of
weekly organic transactions bought under mark down for period t = 0,1,2,3, sum of weekly organic
transactions bought under price discount for period t = 0,1,2,3. We create similar sequences of 24 fields
as organic for the other eco-labelled categories like fairtrade, carbon and other.
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disaggregated consumer level). 346

Table 2. Disaggregated data at consumer level
Variable Mean Std. Dev. Min. Max. N

Change in organic spending -0.195 0.894 -5.063 5.46 59390
Change in organic products promotion 0.039 0.275 -2.485 3.332 59390
Change in organic products markdown 0.006 0.291 -2.639 3.091 59390
Change in organic products discount 0.198 0.527 -2.303 4.111 59390
Change in organic prices 0.049 0.411 -3.912 4.564 59390
Change in fairtrade spending 0.069 0.487 -3.298 4.926 59390
Change in fairtrade products promotion 0 0.066 -1.946 2.079 59390
Change in fairtrade products markdown 0.002 0.05 -1.386 1.946 59390
Change in fairtrade products discount 0.01 0.109 -1.099 2.398 59390
Change in fairtrade prices 0.01 0.264 -3.912 3.127 59390
Change in carbon spending -0.045 0.904 -5.16 4.743 59390
Change in carbon products promotion 0.011 0.506 -3.689 4.025 59390
Change in carbon products markdown -0.002 0.069 -2.303 1.386 59390
Change in carbon products discount 0.062 0.279 -2.485 2.944 59390
Change in carbon prices 0.021 0.38 -2.582 3.912 59390
Change in spending (pre vs. post recession) -0.171 0.963 -8.866 4.868 59390
Older Adults (Stage 1) 0.106 0.308 0 1 59390
Older Families (Stage 2) 0.193 0.395 0 1 59390
Pensioners (Stage 3) 0.019 0.137 0 1 59390
Young Adults (Stage 4) 0.184 0.387 0 1 59390
Young Families (Stage 5) 0.322 0.467 0 1 59390
Other (Stage 6) 0.176 0.381 0 1 59390
Green points for consumer 4.734 2.023 0 12.338 59390

Note : The above table shows summary statistics for consumer level expenditure and transactions
information on each major eco-labelled product category - organic, fair trade, carbon and the category,
“other”. Figures show changes in the log value of variables over two periods – pre-recession (weeks 13
to 52, or period 1) and post recession (weeks 65 to 104, or period3). These statistics are compiled from
scanner-level (revealed preference) data on food consumption recorded at a leading UK retailer with a
market share over 31 percent in 2008. Our empirical analysis focuses on weekly observations for
financial week 17 of 2007 up to and including financial week 15 in 2009. Thus the date covers a
period of 104 weeks (36 weeks in 2007, 52 weeks in 2008 and 16 weeks in 2009) as shown in the last
column of the above table. For more details see section 2.2 in the text.

347

Next, following regression specification 3, we regress the difference in organic 348

spending over the two periods (period 1 and period 3) on a constant which gives us 349

the mean difference in consumer spending on organic products over the two 350

periods.17 We include additional controls in the regression specification such as the 351

change in organic prices over the two periods, the change in the aggregate 352

percentage of organic goods bought under promotion, markdown or discount, over 353

the two periods. We also include some demographic descriptors corresponding to the 354

life stage of the club card account holder, as mentioned in section 1.2, as well as the 355

number of “green points” a club card account has earned. We repeat this exercise 356

for other eco-labelled categories like fair trade, etc. and for the category “other”. 357

Our regression results (for specification 3) is reported under tables 3, 4, 5 and 6. 358

Tables 3, 4, 5 and 6 confirm the intuition that we had earlier by looking at the 359

aggregate trends in the graphs of the weekly expenditure shares of eco-labelled 360

products. 361

17 Recall that the regression specification 3 is the following :

4yk = δ+γ+β4sk +λ4Xk +4uk

where the 4 symbol indicates differences across the two periods and δ=4δt.
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Table 3. Effect of the recession on organic products.ab

1 2 3 4 5 6
Constant -0.195*** -0.198*** -0.165*** -0.262*** -0.271*** -0.086***

(0.004) (0.004) (0.004) (0.004) (0.010) (0.013)
Change in organic prices 0.068*** 0.063*** 0.105*** 0.106*** 0.109***

(0.009) (0.009) (0.008) (0.008) (0.008)
Change in spending (pre vs. post recession) 0.191*** 0.155*** 0.155*** 0.165***

(0.004) (0.004) (0.004) (0.004)
Change in organic products promotion 0.137*** 0.139*** 0.146***

(0.013) (0.013) (0.013)
Change in organic products markdown 0.638*** 0.638*** 0.636***

(0.012) (0.012) (0.012)
Change in organic products discount 0.399*** 0.401*** 0.419***

(0.007) (0.007) (0.007)
Older Adults (Stage 1) 0.000 0.000

(.) (.)
Older Families (Stage 2) 0.058*** 0.046***

(0.013) (0.013)
Pensioners (Stage 3) -0.018 -0.008

(0.026) (0.026)
Young Adults (Stage 4) 0.047*** 0.023+

(0.013) (0.013)
Young Families (Stage 5) -0.031** -0.037**

(0.012) (0.012)
Other (Stage 6) -0.004 -0.019

(0.013) (0.013)
Green points for consumer -0.037***

(0.002)
No. of Obvs. 59390 59390 59390 59390 59390 59390

a For each column the dependent variable is the change in log organic spending over two periods – pre-recession
(weeks 13 to 52, or period 1) and post recession (weeks 65 to 104, or period 3). Column (1) shows the dependent
variable regressed on a constant term following specification 3 in the text. So, the coefficient reported as
constant in the above table shows the average change in log organic spending over the two periods. This is the
percentage change in organic spending over the two periods. The rest of the columns modify the specification
in 3 by including additional control variables which are specified in the rows of the first column of the table.

b Note : t-statistics reported under each coefficient in parenthesis. Significance at :+ p < 0.10 ∗ p < 0.05, ∗∗
p < 0.01, ∗∗∗ p < 0.001.

362

From the results in table 3 we see that there is a fall in organic spending of 363

almost 19% (recall that this number denotes the percentage change in quantity 364

over the initial (pre-recession or period 1) and the final (post-recession or period 3) 365

periods). The positive signs on the changes in promotions, markdown and discounts 366

is not surprising. From the coefficient of the life stage variables, it seems that 367

compared to older adults (the base category shown with a coefficient of 0 in the 368

regression table) pensioners and young families fared poorly, which is what we 369

would expect. Young adults seem to do better than older adults and so do older 370

families. We interpret the negative coefficient of green points as indicative of a 371

negative relation between the number of “green points” accumulated (perhaps 372

indicating a more environmentally conscious consumption pattern) and the fall in 373

organic spending (reinforcing the main effect of the fall in organic spend). 374
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Table 4. Effect of the recession on fairtrade products.ab

1 2 3 4 5 6
Constant 0.069*** 0.066*** 0.073*** 0.059*** 0.059*** 0.031***

(0.002) (0.002) (0.002) (0.002) (0.006) (0.007)
Change in fairtrade prices 0.252*** 0.246*** 0.258*** 0.258*** 0.258***

(0.008) (0.007) (0.007) (0.007) (0.007)
Change in spending (pre vs. post recession) 0.039*** 0.034*** 0.034*** 0.033***

(0.002) (0.002) (0.002) (0.002)
Change in fairtrade products promotion 1.267*** 1.267*** 1.267***

(0.028) (0.028) (0.028)
Change in fairtrade products markdown 1.265*** 1.264*** 1.260***

(0.038) (0.038) (0.038)
Change in fairtrade products discount 1.004*** 1.003*** 0.998***

(0.017) (0.017) (0.017)
Older Adults (Stage 1) 0.000 0.000

(.) (.)
Older Families (Stage 2) -0.007 -0.005

(0.007) (0.007)
Pensioners (Stage 3) 0.048*** 0.047**

(0.015) (0.015)
Young Adults (Stage 4) -0.005 -0.001

(0.007) (0.007)
Young Families (Stage 5) 0.003 0.003

(0.007) (0.007)
Other (Stage 6) 0.002 0.004

(0.007) (0.007)
Green points for consumer 0.006***

(0.001)
No. of Obvs. 59390 59390 59390 59390 59390 59390

a For each column the dependent variable is the change in log fairtrade spending over two periods – pre-
recession (weeks 13 to 52, or period 1) and post recession (weeks 65 to 104, or period 3). Column (1) shows
the dependent variable regressed on a constant term following specification 3 in the text. So, the coefficient
reported as constant in the above table shows the average change in log fairtrade spending over the two
periods. This is the percentage change in fairtrade spending over the two periods. The rest of the columns
modify the specification in 3 by including additional control variables which are specified in the rows of the
first column of the table.

b Note : t-statistics reported under each coefficient in parenthesis. Significance at :+ p < 0.10 ∗ p < 0.05, ∗∗
p < 0.01, ∗∗∗ p < 0.001.

375

376

In table 4 we see a mildly positive increase in fair trade spending over the two 377

periods. Interestingly, pensioners spend more than older adults (base category) on 378

fair trade. Also now the sign on “green points” is positive indicating that more 379

environmentally friendly consumers are more likely on average to have higher 380
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spend on fair trade products. 381

Table 5. Effect of the recession on carbon products.ab

1 2 3 4 5 6
Constant -0.045*** -0.050*** -0.025*** -0.093*** -0.096*** -0.010

(0.004) (0.004) (0.004) (0.003) (0.009) (0.012)
Change in carbon prices 0.257*** 0.235*** 0.254*** 0.254*** 0.255***

(0.010) (0.010) (0.008) (0.008) (0.008)
Change in spending (pre vs. post recession) 0.147*** 0.093*** 0.093*** 0.097***

(0.004) (0.003) (0.003) (0.003)
Change in carbon products promotion 0.920*** 0.920*** 0.921***

(0.006) (0.006) (0.006)
Change in carbon products markdown 0.993*** 0.993*** 0.986***

(0.043) (0.043) (0.043)
Change in carbon products discount 0.803*** 0.805*** 0.815***

(0.011) (0.011) (0.011)
Older Adults (Stage 1) 0.000 0.000

(.) (.)
Older Families (Stage 2) -0.005 -0.011

(0.011) (0.011)
Pensioners (Stage 3) -0.046* -0.041+

(0.023) (0.023)
Young Adults (Stage 4) 0.022+ 0.012

(0.011) (0.011)
Young Families (Stage 5) -0.004 -0.007

(0.011) (0.011)
Other (Stage 6) 0.015 0.008

(0.012) (0.012)
Green points for consumer -0.017***

(0.001)
No. of Obvs. 59390 59390 59390 59390 59390 59390

a For each column the dependent variable is the change in log carbon spending over two periods – pre-recession
(weeks 13 to 52, or period 1) and post recession (weeks 65 to 104, or period 3). Column (1) shows the dependent
variable regressed on a constant term following specification 3 in the text. So, the coefficient reported as
constant in the above table shows the average change in log carbon spending over the two periods. This is the
percentage change in log carbon spending over the two periods. The rest of the columns modify the specification
in 3 by including additional control variables which are specified in the rows of the first column of the table.

b Note : t-statistics reported under each coefficient in parenthesis. Significance at :+ p < 0.10 ∗ p < 0.05, ∗∗
p < 0.01, ∗∗∗ p < 0.001.

382

383

Tables 5 and 6 show expected results. Overall on average expenditure shares on 384

both carbon labelled products and the residual category “other” decline over the two 385
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periods. 386

Table 6. Effect of the recession on other products.ab

1 2 3 4 5 6
Constant -0.230*** -0.234*** -0.093*** -0.321*** -0.321*** -0.281***

(0.003) (0.004) (0.002) (0.003) (0.006) (0.007)
Change in other prices 0.056** -0.212*** -0.145*** -0.145*** -0.145***

(0.020) (0.012) (0.010) (0.010) (0.010)
Change in spending (pre vs. post recession) 0.721*** 0.596*** 0.596*** 0.597***

(0.002) (0.002) (0.002) (0.002)
Change in other products promotion 0.112*** 0.112*** 0.112***

(0.002) (0.002) (0.002)
Change in other products markdown 0.054*** 0.054*** 0.054***

(0.003) (0.003) (0.003)
Change in other products discount 0.228*** 0.228*** 0.231***

(0.002) (0.002) (0.002)
Older Adults (Stage 1) 0.000 0.000

(.) (.)
Older Families (Stage 2) 0.001 -0.001

(0.007) (0.007)
Pensioners (Stage 3) 0.005 0.007

(0.014) (0.014)
Young Adults (Stage 4) 0.003 -0.002

(0.007) (0.007)
Young Families (Stage 5) -0.003 -0.004

(0.006) (0.006)
Other (Stage 6) -0.004 -0.007

(0.007) (0.007)
Green points for consumer -0.008***

(0.001)
No. of Obvs. 59390 59390 59390 59390 59390 59390

a For each column the dependent variable is the change in log other spending (where other refers to periods –
pre-recession (weeks 13 to 52, or period 1) and post recession (weeks 65 to 104, or period 3). Column (1) shows
the dependent variable regressed on a constant term following specification 3 in the text. So, the coefficient
reported as constant in the above table shows the average change in log other spending over the two periods.
This is the percentage change in other spending over the two periods. The rest of the columns modify the
specification in 3 by including additional control variables which are specified in the rows of the first column of
the table.

b Note : t-statistics reported under each coefficient in parenthesis. Significance at :+ p < 0.10 ∗ p < 0.05, ∗∗
p < 0.01, ∗∗∗ p < 0.001.

387

388

So with the exception of fair trade products none of the other eco-labelled product 389

categories are able to sustain sales during the recession. 390

We also note that in tables 3, 4, 5 and 6 the sign on the coefficient denoting the 391

change in spending for the various eco-labelled categories (shown in bold) is robust 392

across the multiple specifications considered. 393

3 Alternative Underpinnings of Eco-labelled 394

Consumption 395

In this section, we review the store availability of eco-labelled products and look at 396

the trajectory of prices by eco-label category, during the period covered by our data. 397

We do this to exclude shelf space allocation and divergent product prices as 398

potential confounding factors in our analysis. Next, we discuss the traditional 399

economic perspective on the impact of a recession on consumer purchases and show 400

that this traditional perspective cannot explain our empirical results. We then turn 401

to alternative explanations of our main findings including an exploration of 402

consumers’ behavioural motives. We discuss how models of context-dependent 403

behaviour, specifically salience theory, can explain our observations. We also 404

explore how identity considerations or personal norms and social image might 405

affect individual choices in the context of eco-labelled food. 406

3.1 Supply availability 407

A potential confounder in our analysis could be the supply availability of 408

eco-labelled products in stores. Retailers may cut back on specific eco-labelled 409
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ranges and shelf space and/or also promote other ranges. Such actions on the part 410

of retailers could lead to endogenous changes in availability and could affect the 411

expenditure shares of eco-labelled products. 412

We note that from the early 2000s, the market for fair trade products in the UK 413

has been characterised by the main streaming of food products through 414

conventional retail outlets, particularly supermarket multiples.18 As part of this 415

development, the said supermarket chain launched its own brand fair trade line in 416

March 2004. In its 2004/5 annual report on corporate sustainability the 417

supermarket chain highlighted that it was stocking 90 food products including 14 418

own brand products. By 2006/7 the number increased to 130 fair trade lines of 419

which 30 were the supermarket chain’s own-label products and in 2007/2008, UK 420

stores of the said supermarket chain carried 188 fair trade products including 117 421

fair trade labelled own-brand products (The Institute of Grocery Distribution, 422

2015). 423

In January 2007, the management of this supermarket chain announced a 424

switch of attention to carbon labelling and this label was gradually introduced on 425

its own brand products in the UK. The annual report on corporate sustainability in 426

2009 and later years no longer mentions fair trade. In short : we feel that supply 427

availability cannot be held responsible for the patterns in expenditure shares of fair 428

trade products that we observe for 2008 and for the first months of 2009. 429

Unfortunately, in our sample we do not have information on the availability of a 430

product over all stores to account for availability. 431

3.2 Price Changes 432

UK households experienced a negative shock to their income during the recession. 433

The negative shock was further exacerbated by an increase in the real price of food 434

which has remained high ever since. Food prices peaked in 2008, when the annual 435

rate of food price inflation was 5.5 percent. Although food prices started to fall in 436

February 2009, the average annual growth rate was still almost 3.8 percent 437

between 2007 and 2009. This increase in the price of food was unevenly distributed; 438

there were big changes in the relative prices of different food groups. The period 439

2008-2009 was characterized by a high degree of volatility and the price changes 440

did not occur at the same time across different goods ( [36]). 441

In this section we construct simple price indices to study price trajectories for 442

the different eco-labelled categories used in our analysis. We use the aggregated 443

data (aggregated at the week level) for this analysis. Recall that in our sample we 444

have information on expenditure and quantities bought for individual products for 445

104 weeks. These products have also been classified as belonging to one of the 446

following three main eco-labelled groups : organic, fair trade and carbon. From the 447

information on expenditure and quantities purchased for individual products, we 448

back out prices for individual products. To obtain these prices we divide the 449

expenditure on individual products by the quantities purchased of these products. 450

We obtain these prices for individual products for each week in our sample. We plot 451

the price trajectories of these individual products over the 104 weeks in our sample. 452

We show these individual level price trajectories in sub figure 3a of figure 3. 453

The individual price trajectories are too noisy to lead to any meaningful 454

conclusion regarding the price trends for any of the three aforementioned categories 455

of products. To get a better sense of the price trends, we create a simple price index 456

for each of the three categories of products. We aggregate the prices of the 457

18Supermarket multiples is a defined sub-set of the major supermarkets, the major ones are: Tesco,
Sainsbury, Asda, Morrison, Co-operative and Waitrose. It excludes discount retailers (Aldi, Lidl).

June 15, 2023 18/34



1

2

3

4

0 25 50 75 100

Week

In
di

vi
du

al
 P

ric
es Product Type

Carbon

Fair Trade

Organic

 

(a) Individual product prices.
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(b) Price indices.
Fig 3. Figure 3a above shows price trajectories for individual products belonging to
different eco-labelled categories for 104 weeks. The products are grouped by category into 3
different eco-labelled product groups as shown in the legend alongside. Price is plotted on
the vertical axis against time in weeks in the horizontal axis. Figure 3b shows a price index
constructed as an average of individual prices. A dashed vertical line in our diagrams marks
week 65. Week 65 in our data can be regarded as the date of the onset of the recession. A
solid vertical line in our diagrams marks week 46 which is the week in which the
supermarket chain began applying carbon labels on the first of several products.

individual products by week for each of the three categories – organic, fair trade 458

and carbon. So for each week we calculate a simple average of the individual prices 459

of products by eco-labelled category. This process then gives us three price indices, 460

one for each category. Sub figure 3b in figure 3 shows a plot of these price indices 461

over time. Figure 3b shows that the price index for fair trade products was higher 462

than the price index for organic products at the start of the 104 weeks investigated 463

and remained higher throughout. So fair trade was more expensive than organic 464

throughout our sample period. Figure 3b also shows that the category carbon was 465

the most expensive during this period. These results suggest that the price index 466

trajectory by category cannot explain the observed pattern in expenditure shares 467

for fair trade products in 2008 and in the first quarter of 2009. In addition, the 468

index for fair trade shows a stronger positive trend after week 50. 469

3.3 Theory of buyer behaviour 470

A recession affects consumer expenditures in (at least) two ways. First, a recession 471

reduces disposable income and leads to a smaller budget available for consumption. 472

Second, holding disposable income constant (e.g., for those households who are not 473

affected financially), people tend to save more or pay down debts during a recession. 474

This again leads to less money available to spend on goods and services (for an 475

overview of how business cycle fluctuations affect consumer behaviour, from a 476

marketing perspective, see the paper by [37]). The common assumption, in 477

traditional economic analysis, is that a household’s taste does not change with 478

changes in economic circumstances. Therefore, the utility a household derives from 479

consumption at different levels of expenditure should be unaffected by the onset of 480

a recession. Any adjustment in expenditure patterns seen during an economic 481

recession would simply be due to changes in the consumption budget (see [?]). 482
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Following this logic, we assume that households trade-off the added utility of the 483

more expensive eco-labelled variety of a food product against the utility of a 484

standard food product, and in particular, the supermarket’s private label products 485

(see for example, [38]). As the household gets poorer during a recession, the 486

marginal utility of the standard product would rise relative to the marginal utility 487

of the product with the eco-label. This would lead to a substitution toward the 488

standard product. Under this assumption, a recession is expected to lead to smaller 489

(observed) expenditure shares for the eco-labelled categories and larger (observed) 490

shares for the standard category of food products. We would expect the same effect 491

on the marginal propensity to consume regardless of whether the household’s 492

financial loss is due to a loss of income or due to a parallel shift in prices, since 493

money is treated as fungible in neoclassical economics ( [39]). To see the 494

implications of our result for fungibility of income see Note 4 in the Appendix. 495

The simple graphical analysis in section 2 reveals that the trend we observe in 496

our data is for the organic expenditure shares to fall and for fair trade shares to 497

rise. The expenditure share for carbon-labelled food products shows little change. 498

Regression analysis using disaggregated data confirms this result. Overall, the 499

expenditure pattern observed in our data cannot be explained by the neoclassical 500

income effect described above. First, indicators of U.K. households’ perception of 501

their own financial situation showed a gloomy picture, in particular, from April 502

2008 to June 2009 (Office of National Statistics).19In addition, food prices in the 503

U.K. increased substantially during the early part of the recession, as mentioned 504

earlier. This double squeeze of lower incomes and higher food prices put pressure 505

on consumer expenditures. 506

3.4 Salience model 507

We now discuss some alternative explanations to account for our results. First, we 508

discuss context dependent choice in which a consumer’s choice is drawn to salient 509

attributes of a product, which in our case, is a product’s public good attribute (or 510

lack of it). 511

The model of salience and consumer choice ( [18]) combines two ideas. First, 512

choices are made in context. Second, consumers evaluate products by comparing 513

these products with other products they are thinking about purchasing. In this 514

model, consumers focus on and thus overweigh product attributes that are salient. 515

Salience is determined by the degree to which an attribute varies within an evoked 516

set of options that are brought to mind by the purchase occasion. Thus, in this 517

model, the context is determined by the choice set itself. Evidence suggests that 518

consumers generally consider only a subset of the options available in the market. 519

The typical number of options in such evoked sets ranges from two to five (see [40]). 520

To see an example of how the salience model applies in our case please see Note 1 521

in the Appendix. 522

In the salience framework it follows that attribute sensitivity depends on 523

attribute levels; when all options in the set become more expensive the consumer 524

will become less price sensitive/more quality sensitive. Another observation is that 525

the addition of other options to the choice set has potential consequences for 526

consumer choice because it affects the reference product and thus the attribute that 527

stands out. Both observations have important implications in our case study. Note 528

19The Eurobarometer Consumer survey asks respondents monthly how they think the general
economic situation has changed over the last 12 months. A negative balance means respondents reported
their financial situation got worse, a positive balance means they reported it improved. At its lowest, in
May 2009, the Euro-barometer reported an aggregate balance of negative 82.3 for the general economic
situation.
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that in our case, the context would be a specific food category (e.g., dark chocolate 529

bars or coffee as in our example) with goods varying in organic, fair trade or no 530

eco-label, respectively. Consider a situation where the consumer is making a 531

decision to buy coffee from the choice set indicated in the above set-up (so the 532

consumer has fair trade and organic coffee choices to consider when making a 533

decision). As shown by experimental evidence (for an overview see [41]), the 534

salience perspective has stark implications for the effect of changes in price or 535

consumer budgets. When only one specific good within a choice set is affected 536

because of a price change (say free trade coffee only is affected), the salience model 537

predicts that consumers will substitute to the lower public good quality of the good 538

in this category (this means an increase in the share of cheaper organic coffee in 539

total coffee sales). When in contrast, the change affects all goods in the category (all 540

coffee) as in the case of an income change, the salience model predicts the consumer 541

substitutes toward the higher public good quality good or free trade coffee in this 542

case. To see a simple numerical example that makes this idea clear, please see 543

Note 2 in the Appendix. 544

The salience model leads to starkly different predictions for a price change and 545

for an income change. For our scenario, where the recession led to a generic change 546

in budgets, the salience model predicts that consumers became relatively less 547

sensitive to price differences of products and instead focused on the public good 548

quality of the product. One of our key empirical results – increasing fair trade 549

shares and falling organic shares of products– is therefore clearly borne out by this 550

model’s predictions. 551

3.5 A model of identity and social image 552

A second alternative theoretical explanation for our empirical results is offered by 553

moral motivations and identity. Consumers who prefer to regard themselves as 554

socially responsible individuals derive utility not only from the direct consumption 555

of a good (the direct utility) but also from moral costs or rewards associated with 556

the public good attribute of such consumption, i.e., identity. Following [32], identity 557

is determined by a comparison of the actual consumption to the morally ideal 558

consumption, the “right thing to do”. As explained by [33], this behaviour is 559

socially-directed even though the focus here is on a personal moral norm. According 560

to this economic model of moral motivation, individuals form beliefs about the 561

moral standard through expectation about others’ behaviour. In our case, this 562

would be the choice between eco-labelled food versus non-labelled food ( [42]; [43]). 563

A further theoretical explanation is offered by social image considerations. The 564

influence of social norms in this context is through social distinction or reputation 565

as a motivation for pro-social behaviour. [43] argue that social norms have an 566

additional direct influence on behaviour parallel to personal norms but that – in the 567

context of food consumption – the influence of social norms can be expected to be 568

weak. Because food consumption is for the most part not a public activity, social 569

reputation is considered (in general) less compelling in explaining food 570

consumption than theories of identity or morality ( [44]). 571

However, other recent studies suggest that for eco-labelled food and fair trade in 572

particular, social norms do play a role ( [42]). Following [19] and [20], one reason 573

why consumers are willing to pay a price premium for an eco-labelled goods is that 574

it generates a public good reputation for the buyer. When a consumer buys a public 575

good attribute, which is incorporated in a traded good, this is, by construction, a 576

signal of the consumer’s monetary valuation of the public good outcome. Thus the 577

purchase of an eco-labelled good sends a clear signal of the buyer’s public good 578
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preferences. These choices in turn can lead to eco-labelled goods being purchased 579

without the consumer questioning, or even considering, the effectiveness of the 580

eco-label but merely to increase esteem ( [45]). Although purchasing an eco-labelled 581

good in order to increase one’s own esteem is quite selfish, it can be an important 582

factor in the demand for public good attributes. Indeed, [46] find this non-altruistic 583

effect to be crucial in analysing the rise of the fair trade movement in particular. 584

They argue that there would be no fair trade without this effect. [47] provide 585

experimental evidence supporting self-signalling whereby consumers are partially 586

motivated to buy a product for its public good attribute. Specifically they find 587

crowding out of demand when price discounts dampen the self-signal of altruistic 588

motivation. 589

One implication of the above results for our analysis is that the preference for 590

buying the eco-labelled product is socially embedded. Esteem obtained is influenced 591

by other consumers’ product choice and will change with the proportion of the 592

population that is buying the product containing the pro-social characteristics. 593

Because of the social esteem associated with the product, the behaviour of other 594

consumers affects individual preferences and hence consumption (see [48]). The 595

esteem obtained decreases with the proportion of the population that buy the 596

product and eventually esteem is no longer attached with the product when the 597

product has become common. In fact, in this final stage disesteem could be attached 598

to the non-labelled product whereas no esteem is attached to the eco-labelled 599

product. The disesteem attached to the non-labelled product would increase as the 600

number of compliers increases (see figure 4 for a graphical exposition). Hence 601

aggregate consumer demand is redirected toward the more socially salient product 602

in the choice set. 603

Following this line of argument, the utility consumers gain from buying an 604

eco-labelled product is divided into two parts. The first part is the functional utility 605

which includes attributes such a taste and price. The second part is the 606

supplementary utility associated with the eco-label. Supplementary utility includes 607

altruism and “warm-glow” utility ( [49]) gained from buying a good that has 608

positive effects on the quality of life of others, on the natural environment or on 609

animal welfare. In addition, consumers may gain supplementary utility from the 610

esteem they gain from buying the good. [50] argues that because people care about 611

status they care about other peoples’ perceptions of their preferences. Since 612

preferences are unobservable, they use their actions as a signalling device for their 613

preferences. To better understand this point, please see Note 3 in the Appendix. 614

Relevant in our case is what happens to the non-altruistic effect when the price 615

of a product with pro-social characteristics changes (i.e., this product becomes 616

relatively more expensive). For consumers who value social reputation, the increase 617

in the signalling value counteracts the effect of the price increase, in effect 618

crowding-in reputational motives for buying ( [48]). Thus, if reputation is an 619

important motive for buying goods with public good characteristics, then this 620

reputation effect can lead to a reversal of reactions to changes in consumer 621

prices/budgets (from that predicted by traditional price theory) as observed in our 622

empirical results for the fair trade label.20 In addition, anecdotal evidence suggests 623

that the organic label was losing market appeal in the first year of our time series. 624

Much of this was driven by a public debate over whether organic food is actually 625

healthier than conventional grown farm produce from a nutritional perspective (in 626

20 [51] report empirical evidence on reverse price reactions for the Danish milk market where organic
milk enjoys a 30 percent market share. Analysis of scanner data on the effects of price discount weeks
showed that the most reputation concerned consumers reduced demand (-6% ) for organic milk during
price discount week; the least concerned increased demand (+12%) and overall demand increased slightly
(+3%).
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Fig 4. Figure 4 shows the relation between esteem, disesteem and the proportion of a
population that complies with a specific behavioural practice. Over the range 0 to A, the
behaviour has not yet been registered as an ideal. Over the range A to B it becomes
established. If the number of compliers is N1, an amount of esteem of E1 is allocated to all
those who comply. As the proportion of the compliers increases from A to B, the esteem
obtained from it decreases. At B, the behavioural practice has become so common that
esteem is no longer is attached to it. In the final range from C to 100%, disesteem is attached
to non-compliance whereas no esteem is available for compliance. If the number of compliers
is N2, an amount of disesteem of D2 is allocated to all those who do not comply. In this range
C to 100%, most comply with the behavioural practice and non-compliance is distinctive. The
disesteem attached to non-compliance increases as the number of compliers increases.
Source: [48], page 239.

this context, also see [52]). [53] find that UK markets for organic food purchases 627

appear to be vulnerable to consumer dissatisfaction, particularly among heavy 628

users of organic food products. Their results confirm the results of [54] that UK 629

consumers of organic appear to change concerns and attitudes over time. This 630

debate about the functional utility will also affect the esteem associated with the 631

organic label. A drop in perceived quality of a product with the organic label will 632

lead to a change in the aggregate demand for all categories of consumers. This 633

model, therefore, offers another explanation for our empirical results. 634

4 Discussion 635

In this paper we look at the trends in consumer expenditure on eco-labelled grocery 636

products during a recession when consumers face an income shock. We use 637

supermarket loyalty card data for a range of food products sold under different 638

eco-labels from a noted super market chain in the UK for our study. We employ 639

data-driven methods to investigate how the recession impacted consumers’ 640

aggregate purchase behaviour. Then we consider an econometric specification that 641

looks at the difference, pre and post recession, in the purchases of various 642

eco-labelled products (at a disaggregated level). We find that the share of consumer 643

expenditure on fair trade products seems to hold up during the recession while the 644

share of organic products seems to fall. 645
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We now note a few points regarding our methodology. The regression 646

specification that we use is simple, but it captures the effect that we want to model, 647

viz., to see if there is a change between the baseline level of purchases that 648

consumers undertake, for ethical reasons, pre-recession and the level of purchases 649

that consumers make post recession. These purchases are measured as aggregate 650

expenditure shares expended by consumers on eco-labelled categories. We note that 651

for our setup, the level of expenditures on purchase of eco-labeled categories is not 652

important. It is the change in the (total) expenditure amounts of eco-labeled 653

categories purchased that is important.21
654

We note that our regression specification removes the effect of any trends or 655

seasonality (assuming that these trends do not change by much over the two 656

periods being differenced). We also note that in our specification we use two 657

identical matching periods to difference expenditure shares for each eco-labelled 658

category. In other words, if we have, say, higher periodic expenditures in December, 659

pre-recession then differencing this with the matched December month 660

post-recession is going to net away the effects of such periodicities. To better 661

understand this point, please see the note in Note 5 in the Appendix. We also note 662

that our regression specification can also accommodate different trends for different 663

eco-labeled categories. Since we consider a separate regression for each eco-labeled 664

category – fair trade products, for example, can have a different trend than organic 665

products. 666

However, our specification is not without its drawbacks. One problem in our 667

specification vis-a-vis identification will arise if the counterfactual expenditure 668

trend (in the absence of the recession) was to change for a specific eco-labeled 669

category, between the two periods being differenced (i.e, periods 1 and 3). Therefore, 670

we have to assume that the counterfactual trend for a specific eco-labelled category 671

would continue to be the same over the two periods being compared. We are not 672

aware of any policies or sectoral changes in the time period that we consider in our 673

analysis that might invalidate this assumption. 674

We also that if we had detailed data, over the entire time span of our analysis, 675

both on the normal variant of a product and the eco-labeled variant of the same 676

product, we could have teased out individual product effects using a 677

difference-in-differences method (see for example, [55] and [56] for examples of this 678

approach). However, we do not have this data for all products in our data set. This 679

is a limitation of our study which can be addressed in future research. 680

Despite these shortcomings, our study is important as it is one of the first 681

studies to look at ethical purchases of eco-labelled products using market data in a 682

recession. We note that there have been experimental studies in a laboratory 683

environment looking at this question. In experiments we typically change some 684

features of the choice environment and see the effect on subject choices. Crucial to 685

this exercise is the ability to effectively vary the information set that is available to 686

test subjects. In a laboratory setting it is not possible to alter many features of the 687

choice environment and thus to effectively study how choices are made in a real 688

world setting. We believe that the shopping behaviour of consumers is more 689

indicative consumer preferences (compared to an experimental setting) as these are 690

revealed preferences in a real world setting taking into account real market 691

trade-offs. We believe that market behaviour gives us a more accurate revelation of 692

the underlying consumer preferences than when the subject behaviour is studied in 693

an experimental setting. 694

21This point is informed by the theoretical models (and anecdotal evidence) informing our econometric
approach. The models predict that total consumer expenditure on a category like, fair trade, for example,
should stay the same. Therefore, we focus on changes in the total consumer expenditure for a eco-labelled
category as a whole.
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The policy implications of our results can be considered from both a managerial 695

as well as from a public (environmental) policy perspective. The policy implications 696

of our work from a managerial perspective follows from the recent literature 697

looking at the link between Corporate Social Responsibility (CSR) and the 698

perception of a brand’s image. This literature suggest that CSR may help mould 699

consumers’ impression of a brand and therefore CSR activities may affect various 700

facets of brand performance ( [57], [58]). Since the implementation of eco-labels is 701

widely recognized as a public good, it can be considered as a CSR initiative. 702

Our results are particularly in line with the managerial implications of findings 703

reported in the marketing literature on brand performance during recessions 704

–specifically the literature which finds empirical evidence to suggest that CSR 705

initiatives during recessions provide a signal to customers of higher brand quality. 706

For example, [59] show empirically that consumers associate product attributes 707

that reflect concern about social and environmental issues with increased quality 708

value during recessions. These authors point out that economic theory posits that 709

changes in the relationship between how much consumers are willing to pay and 710

their perception of the value they are receiving underpin behavioural changes (also 711

see [60]). Particularly relevant to our context is their result which finds empirical 712

evidence to suggest that CSR initiatives during recessions provide a signal to 713

customers of higher brand quality (see [59] ). It therefore follows that eco-labels 714

(which reflect a buyer’s public good preferences either because of a propensity for 715

charitable giving or because of non-altruistic reasons of esteem) provide a signal to 716

customers of higher brand quality. 717

The policy implication of our work stems directly from the fact that the use of 718

eco-labels on products can be viewed as a manifestation of CSR. The use of labels 719

(as with other CSR initiatives) provides a way of limiting the negative impact of 720

recessions on brand performance.22 In our specific case, the sales of fair trade 721

products, for example, do not fall in a recession. In general, CSR activities, of which 722

labelling is an instance, create a more favourable consumer perception of the brand. 723

Therefore, when firms engage in these labelling schemes they align both social and 724

managerial interests. Therefore the use of labelling schemes as a form of CSR can 725

be a valuable tool for managers to insulate their brand during recessions while at 726

the same time delivering a public good congruent with CSR values. Therefore, in 727

times of economic recessions managers should maintain a focus on aspects that 728

lead to consumer perceptions of higher quality and differentiation. 729

Even during stable economic periods managers may look at labelling schemes as 730

a way to differentiate their brand and increase consumers’ confidence in the quality 731

of the brand. Forward looking companies will recognize the crucial role of such 732

ethical labelling schemes and invest in such initiatives to differentiate their brand. 733

In so far as these schemes lead to consumer perceptions of higher brand quality and 734

differentiation, esteemed brands may even be able to charge an even higher price 735

for their products. 736

The question of what attributes that reflect concern about social and 737

environmental issues mean to consumers also has implications with regard to 738

policy-making. It is the challenge for policy-makers to understand how this 739

meaning is socially constructed in a specific context and how to take this into 740

account when environmental policies are developed, in particular. 741

The aspect of viewing labelling as a CSR tool for cushioning recessionary shocks 742

also suggests subsequent avenues for future research such as looking at the 743

22Even small changes in consumer demand can have a sizeable impact on brand profitability (see for
example [60] who show that a consumer shift in demand as small as 1% point can severely dent firm
profitability and alter market dynamics
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financial performance, during recessions, of brands that engage in these ethical 744

labelling schemes vis-a-vis brands which do not. Related to this point is the 745

question of investigating to which extent companies increase ethical behaviour 746

schemes (i.e, invest in CSR initiatives) during recessions to cushion themselves 747

from the economic shock of the recession. Future research may also investigate 748

whether the visibility of CSR activities makes a difference in or out of recession for 749

firms that pro-actively engage in CSR initiatives ( please see [59] for details). 750

5 Conclusion 751

Despite widespread academic interest, econometric analysis of supermarket retail 752

data across sales of organic and fair trade grocery products is sparse. Our paper 753

addresses this gap and is a first attempt at examining the effects on consumer 754

purchase behaviour of eco-labelled (or “sustainable”) grocery products using market 755

data under recessionary conditions. Specifically, this paper examines the effect of 756

the recent recession on the observed expenditure shares of organic and fair trade 757

products. We confirm empirically the trade reports about fair trade and organic 758

sales during the economic recession and show that alternative models of consumer 759

choice offer a rationale for these observations in the retail sector. Specifically, a 760

model of context-dependent decision making (salience theory) and a model of moral 761

motivation and social image both give an intuitive explanation for our empirical 762

results. From a methodological perspective, our exploration of purchase behaviour 763

at the consumer level provides insights for practitioners and for further research. 764

Supporting information 765

S1 Appendix. Notes. 766

Note 1 To see how the salience model applies in our case, assume a choice set of an 767

indivisible product – say coffee – that comes in two eco-labelled versions and 768

is described by the attributes of public good quality (q) and price (p). Thus,in 769

this choice set, we have two variants of the product denoted FT (fair trade) 770

with (public good) quality q f t and price p f t and O (organic) with quality qo 771

and price po. For our case, we have q f t > qo and p f t > po. The consumer is 772

fully informed about both attributes and evaluates both these products. An 773

attribute (here either pro-social quality or price) is salient in the choice set if 774

this attribute stands out relative to the other attributes. This means that 775

each product in the choice set is compared to the reference product with 776

average attributes of quality q̄ = q f t+qo
2 and price p̄ = p f t+po

2 . Salience will tilt 777

consumer preferences toward the product with the highest quality price ratio. 778

In our choice set of products FT and O, the public good quality of the product, 779

or q, will be salient for both products if q f t
p f t

> q̄
p̄ and price will be salient if 780

qo
po

> q̄
p̄ . This process then leads to a ranking of the choice set. 781

Note 2 A simple numerical example makes this idea clear. For simplicity we 782

assume that our exercise is that of a discrete choice between two options only 783

– FT (fair trade) or O (organic) of coffee. First let us consider a price change in 784

free trade coffee only. Assume that before the price change q f t = 30, p f t = 3, 785

qo = 20 and po = 5. So q̄ = q f t+qo
2 = 30+20

2 = 25 and p̄ = p f t+po
2 = 3+5

2 = 4. Now, 786

q f t
p f t

= 30
3 = 10, qo

po
= 20

5 = 4 and q̄
p̄ = 25

4 = 6.25. Thus, q f t
p f t

> q̄
p̄ > qo

po
– and so the 787

public good quality is salient and FT is chosen since it is better along the 788
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public good quality dimension. Let us assume that the price of free trade 789

coffee increases by 7 or ∆p f t = 7. Now, q f t = 30, p f t = 10, qo = 20 and po = 5. So 790

q̄ = q f t+qo
2 = 30+20

2 = 25 and p̄ = p f t+po
2 = 10+5

2 = 7.5. Now, q f t
p f t

= 30
10 = 3, qo

po
= 20

5 = 4 791

and q̄
p̄

25
7.5 = 3.33. Thus, q f t

p f t
< q̄

p̄ < qo
po

– and so now the price is salient and O is 792

chosen since it is better along the price dimension. 793

Now contrast this with an income change. Assume that before the income 794

change we have the following configuration of public good quality and price : 795

q f t = 30, p f t = 10, qo = 20 and po = 5. So q̄ = q f t+qo
2 = 30+20

2 = 25 and 796

p̄ = p f t+po
2 = 10+5

2 = 7.5. Also, q f t
p f t

= 30
3 = 10, qo

po
= 20

5 = 4 and q̄
p̄ = 25

7.5 = 3.33. Thus, 797

q f t
p f t

< q̄
p̄ < qo

po
– and price is salient and O is chosen since it is better along the 798

price dimension. Now assume that there is a negative income shock. If this 799

consumer’s earlier income was M, then a decline in this consumer’s income to 800

M−∆ leads to the same budget constraint and to the same utility-maximizing 801

behaviour as in the situation where prices of both options FT and O each 802

increase by ∆ and income remains constant at M (because money is fungible 803

and we assume discrete choice). Assume that ∆p f t =∆o =∆= 20. Now, 804

q f t = 10+20= 30, p f t = 30, qo = 20 and po = 20+5= 25. So q̄ = q f t+qo
2 = 30+20

2 = 25 805

and p̄ = p f t+po
2 = 30+25

2 = 27.5. Now, q f t
p f t

= 30
30 = 1, qo

po
= 20

25 = 0.8 and q̄
p̄ = 25

27.5 = 0.9. 806

Thus, q f t
p f t

> q̄
p̄ > qo

po
and so the public good quality is salient and FT is chosen 807

since it is better along the public good quality dimension. 808

Note 3 To formalise this insight, consider a choice set as before of an indivisible 809

eco-labelled product with two varieties: FT with (pro-social) quality q f t and 810

price p f t and product O with quality qo and price po with q f t > qo and p f t > po. 811

Note that quality in this context refers to both the functional utility (taste 812

etc.) and the supplementary utility associated with the eco-label (self-identity 813

and social esteem). Quality of product i as perceived by an individual 814

consumer can then be written as qi = w(vi)+m(s,ni, Ni) where vi is the 815

hedonic value of good i; s is the exogenous level of scrutiny; ni denotes the 816

consumer’s belief of the moral standard, and Ni is the consumer’s belief about 817

the proportion of the population that buy the product (see [42]). Let 818

consumers be distributed across some range µ[0,1] according to the density 819

function f (µ) with utility u =µ(q− p). 820

We identify the consumer who is indifferent between buying the basic 821

eco-labelled product and not buying it, with the condition : WTPO = 0 which 822

gives µoqo − po = 0 thus the preference level is : µo = po
qo

. Similarly, we can 823

identify the consumer who is indifferent between the two eco-labelled 824

products, using the condition: WTPO−FT = 0 which gives 825

µ f tq f t − p f t =µ f tqo − po and leads to a preference level: µ f t = p f t−po
q f t−qo

. 826

If f (µ) is uniform on [0,1] then f (µ)= 1 and we have aggregate demand from 827

three different groups of consumers ( [10]) : 828

1. Those that do not buy an eco-labelled product : D0 = po
qo

. 829

2. Those that buy the eco-labelled product O: DO = (p f t−po)
(q f t−qo) − po

qo
= qo−po q f t

qo−po q f t
830

3. Those that buy the eco-labelled product 831

FT : DFT = 1− (p f t−po)
(q f t−qo) =

(q f t−qo)−(p f t−po)
(q f t−qo) 832

It follows that a change in the price or in the perceived quality of product O 833

will affect the aggregate demand of all three categories of consumers. In 834
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contrast, such changes for product FT will only affect demand for FT and O. 835

In particular : ∂DFT

∂qo
= p f t−po

(q f t−qo)2 and ∂DO

∂q f t
= po−p f t

(q f t−qo)2 . 836

Note 4 Before we conclude, we briefly discuss an interesting observation regarding 837

the fungibility of income in our study which also stands in contrast to the 838

neo-classical paradigm. Neo-classical households treat money as fungible. 839

Fungibility implies that individual units of money allow substitution or 840

interchangeability. One implication of the fungibility of income is that a 841

consumer should choose the same commodity bundle if prices increase by a 842

certain percentage as she chooses when income decreases by the same 843

percentage. Consider a situation where we have a good that comes in several 844

varieties that differ in quality and we have a consumer choosing just one 845

indivisible unit of the good. If money is fungible, then the utility maximising 846

consumer will choose the same good, whether she faces a decrease in income 847

(income-decrease scenario) or a rise in prices (price-increase scenario). If 848

money is not fungible then the consumer will substitute more towards the 849

low-quality variety of the good in the price-increase scenario compared to the 850

income-decrease scenario. Or equivalently, the consumer will substitute 851

(relatively) more towards the high-quality variety of the good in the 852

income-decrease scenario. Laboratory experiments substantiated by theory 853

(e.g., [61] and references therein) seem to indicate that consumers do indeed 854

behave in a way that suggests that money is not fungible. 855

For our scenario, the non-fungibility of income during a recession implies that 856

households will substitute towards the higher pro-social quality variant of the 857

product or the fair trade varieties of a product. So fair trade shares will 858

increase over time. Therefore, the results that we find in our paper appear to 859

be in agreement with the idea that consumers do not consider income as 860

fungible. We note, in this context, the work by [39] who test the fungibility of 861

income using a panel data set on retail gasoline purchases in the US. They 862

find that during the second half of 2008, during the financial recession, 863

households in their data set substituted to higher-octane (better quality) 864

gasoline. This is a result that mirrors our result in this paper. [39] reject the 865

null hypothesis of fungiblity. In addition they use their data to test three 866

different models that can account for their findings. This includes a salience 867

model based on [18]. They make use of a rich data set comprising of panel 868

microdata from a large U.S. grocery retailer with gasoline stations on site. 869

They have transaction-level data on all gasoline and grocery purchases from 870

2006 to 2009 over 69 different retail locations all over the US. They focus on 871

gas purchases and for each gasoline transaction, their data include the date, a 872

store identifier, the number of gallons pumped, the grade of gasoline bought 873

(regular, midgrade, or premium), and the amount paid for the transaction. 874

While, like us, they use transaction level data (but on gasoline transactions), 875

unlike us, their data set also has information on store identifiers and 876

household identifiers linked to a retailer loyalty card. This rich data set 877

allows them to construct a price series by store, grade, and date equal to the 878

modal price across all gasoline transactions. They can also match transactions 879

over time for a given household using the household identifier linked to the 880

retailer loyalty card. So their data allows them to match gasoline transactions 881

to grocery transactions by the same household. This is critical for testing the 882

hypothesis of fungibility of income – that is whether households treat “gas 883

money” as fungible with other income. They also have details of household 884

income which is provided by the household to the retailer when applying for 885
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this loyalty card. They find that predictions from the model of category 886

budgeting fits their data best and the fit of the other two models is limited. 887

We have to leave such an exercise for future research as (unfortunately) the 888

quality of our present dataset prevents us from carrying out such an exercise. 889

We do not have (complete) data on any of the aforementioned variables, viz., 890

store identifiers and household income – for reasons of data confidentiality. 891

Moreover we only have transaction data on selected “ethical” products in our 892

dataset (and their close substitutes) and only for transactions at the 893

supermarket chain (this is a drawback of Hastings et. al. as well that they 894

only consider transactions from a single retailer). 895

Note 5 Let us consider a population where a certain fraction of the population 896

displays "pro-social" behavior. We can ascribe multiple motives for such 897

behavior, but we cannot identify these individual motives (at least with our 898

current data). From the population of these individuals, people displaying 899

altruistic or pro-social preferences record higher purchases of say fair trade, 900

carbon-labeled, etc. products. Non-labeled variants of these products exist, 901

but these consumers choose not to purchase these variants. These consumers 902

are keen to incur expenditure on the labeled products because of their 903

altruistic or pro-social preferences. We posit that (and it follows from the 904

theoretical models outlined in our text) it is the total expenditure on ethical 905

consumption that is important for the consumer and not the money spent on 906

individual products. It is the total expenditure on ethical products that 907

increases consumers’ utility. The recession provides an exogenous negative 908

shock and so provides a “natural experiment” to study the effect on ethical 909

consumption. 910

Also in this context, the level of expenditures on purchase of eco-labeled 911

categories is not important. The change in the (total) expenditure amounts of 912

eco-labeled categories purchased is important. We try to see if there is a 913

change in purchases – between the baseline level of purchases that consumers 914

undertake (for ethical reasons) pre-recession and the level of purchases that 915

consumers make post recession. 916

Keeping in mind that is the changes in expenditure that is important, 917

consider the example of an individual whose total expenditure on a certain 918

eco-labelled category is £10, £8 and £30 for three months – October, November 919

and December. We have a seasonality component built into these 920

(hypothetical) numbers with much higher expenditures for December. Assume 921

that these numbers are for the pre-recessionary period. After the recessionary 922

effects have come into play, we have expenditures for the same three months 923

(but for a different year) and for the same eco-labeled category, given by (say) 924

£5, £4 and £15 – a 50 % cut in expenditure. Differencing over these two 925

periods (which are matched one-for-one by month) nets out the effect of the 926

recession on total expenditures for a eco-labeled category (other things 927

unchanged). We do not need to de-seasonalise our data (like in a standard 928

ARMA model, say, where the objective is to predict future values) as the 929

differencing will show the effect of the recession on expenditures on 930

eco-labeled goods. 931

S2 File. Aggregate expenditure data. The data file aggspends.dta contains 932

weekly expenditure for a period of 104 weeks (36 weeks in 2007, 52 weeks in 2008 933

and 16 weeks in 2009) on each major eco-labelled product category - organic, fair 934

trade, carbon, carbon-fair trade and the category, “other”. This data is used in our 935
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exploratory graphical analysis. 936

(.dta) 937

S3 File. Disaggregated consumer level expenditure data. The data file 938

merge_newweekaggspends.dta contains disaggregated or individual consumer 939

level data. This data is used in our econometric analysis. 940

(.dta) 941
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