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Abstract

We examine the effect of the 2008 economic recession on consumers’ observed expendi-

tures 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 prod-

ucts. 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.

1 Introduction

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

not just on the price and consumptive characteristics of the product. They also consider how

the product was produced, i.e., the extent in which environmentally sustainable and ethical

production practices were employed. Consumers prefer these socially valued public good attri-

butes in their products much like they prefer any other desirable product quality attribute in

market goods. Such attributes need not have any effect on consumptive characteristics: for

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

ued by consumers, nonetheless [1].

Consumer preference for socially valued public good features of a product has led to the

birth and growth of a new market for (so called) “eco-labelled” products. Eco-labelling initia-

tives are positioned at an interface between shifting production and consumption demands

(and the relation between these demands). Eco-labels address a problem of asymmetric infor-

mation. Typically, consumers are not able to experience a public good attribute because this is

a characteristic of the production process and not of the good itself. The aim of eco-labels on

products is to inform buyers about a product’s superior public good attributes: they provide

information to consumers that the product has been produced in an ethical and/or environ-

mentally friendly way. Thus, simply stated, eco-labelling can circumvent market inefficiencies

by making the information initially held by the firm also available to the consumer. This
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removal of information asymmetry is clearly beneficial to consumers as their choices will be

more closely in line with preferences. Firms that produce goods with desirable public good

attributes also gain. If buyers are willing to pay more for the public good attributes of a prod-

uct, then these products can command a higher price or have increased sales in the market.

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

greater proportion of the value of production as the higher prices obtained offset more accu-

rately the costs of production [2, 3]. The consumer is provided with the information on these

public good characteristics mainly through voluntary eco-labelling schemes.

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

able levels. The effectiveness of eco-labels as a policy tool to achieve environmental goals is

addressed in a growing literature [4, 5]. The theoretical research has focused on examining the

design and efficacy of different labelling schemes, the effects of labelling in production and

trade, and has modelled eco-friendly consumer behaviour (for example, [6–11]). The empirical

research has focused on finding consumers’ willingness to pay for different labels, in particular,

for “green” or ethical product labels (see [12] for a review of the literature). Consumer choice

for ethical products in a market context has received little attention. Most of the existing

empirical evidence has come from work with data collected from surveys on hypothetical

choices or from incentivised experimental settings (for example, see [13]), rather than from

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

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

tings, an upward bias for WTP is likely because of the artificial environment and limited num-

ber of products examined [4]. Hence situations under which these eco-labels can command a

price premium or have increased sales in a market set-up are far from fully understood.

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

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

products that differ in socio-economic quality. Our research is motivated by an interesting

observation in trade reports. These reports claim that organic grocery sales in the UK have

fallen, whereas fair trade sales have held up, during this economic downturn [15, 16]. We

know that during an economic downturn, consumers become more price sensitive. Both

organic and fair trade varieties of grocery products are usually more expensive than their non-

labelled varieties. So we would expect the sales shares for grocery products in both of these

eco-labelled categories to fall relative to the sale of conventional groceries. In Canada and the

US, Fair Trade consumers did decrease their purchases [16]. We think that this prediction is

more likely to be observed in the data for grocery products, as consumers do not have the

option to hold-off purchases of groceries.

The first contribution of our paper is to look at the trends in consumer expenditure on eco-

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

supermarket loyalty card data for a range of food products sold under different eco-labels

(such as, organic, fair trade and carbon-labelled) from a noted super market chain in the UK

for our study. We employ data-driven methods to investigate how the recession impacted con-

sumers’ aggregate purchase behaviour. Then we consider an econometric specification that

looks at the difference, pre and post recession, in the purchases of various eco-labelled prod-

ucts (at a disaggregated level). We find that the share of consumer expenditure on fair trade

products seems to hold up during the recession while the share of organic products seems to

fall.

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

empirical findings [17]. We evaluate two alternative models of decision making that give a

plausible explanation for our results. We consider a model of salience applied to consumer

choice [18] and a model of reputation signalling where image concerns and the behaviour of
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other consumers affect consumer choice [19, 20]. We find that both of these models explain

the features observed in our data.

The remainder of this paper is organized as follows. Section Background, Data and Sum-

mary Statistics provides background on the main eco-labels investigated in the paper. This sec-

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

Section Results reports the empirical results. Section Alternative Underpinnings of Eco-

labelled Consumption discusses the different psychological models of decision making and

evaluates their predictions against our empirical results. Section Discussion discusses some

policy implications of our work. Section Conclusion concludes.

2 Background, data and summary statistics

2.1 Background on organic and fairtrade food products

Eco-labels highlight specific sustainable aspects of the production process for a good [21].

These aspects can be further divided by the three “dimensions” of sustainability, namely (i)
environmental aspects, such as protection of water, soil, animal welfare, biodiversity as well as

conservation and enhancement of landscapes; (ii) economic aspects, such as, fair prices and

contracts for farmers and workers in the developing world; (iii) social aspects, such as, fair,

safe and equitable working conditions and child free labour.

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

carbon-labelled products, differ in the emphasis that they place on these three aspects of sus-

tainability. The Eco-label Index database lists over 450 widely recognised eco-labelling pro-

gram 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. Organic labels focus on the method of produc-

tion; organic food is food which is produced using environmentally friendly and animal

friendly farming methods. These 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/. Fair-trade labels focus primarily on the economic aspect by offering

higher prices to producers (usually in developing countries), thereby improving their long-

term living conditions. See 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 certi-

fication standards are given at https://www.fairtrade.org.uk. Some Fair trade products also vol-

unteer information on how the product (such as coffee or chocolate) was grown organically

and so these products also bear an organic label, but in general this information is not

required. Another point of difference between organic and fair trade labels is with respect to

the use of logos (or exposition). For fair trade food there is a common and distinctive logo

used in almost all markets. The exceptions are Mexico and USA. In contrast there is no univer-

sal organic logo (see for e.g., [22]). Finally carbon labelling shows the amount of emissions of

six greenhouse gases over a product’s life cycle. This label is designed to inform consumers

about the embedded carbon content of a product and to allow them to compare products, so

that they can choose the product with the smallest carbon footprint [23].

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

butes. However, these public good characteristics of eco-labelled products may be extended/

combined with other private characteristics when the product is finally presented to the con-

sumer. Consumers might infer subjective quality beliefs from a label in line with a halo effect

(see [24]). For example, [25, 26] find that health concerns are an important primary motive for
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organic food consumption even without convincing proof that organic food is better for

health.

Studies on the consumption of fair trade products are few, but here again private values—in

particular quality attributes such as brand and flavour—play a role (see [27]). We will return to

the role that these private values play in a consumer’s buying decision in section Alternative

Underpinnings of Eco-labelled Consumption of this paper.

As mentioned above, our paper is inspired by an intriguing observation in trade journals.

Retail sales of fair trade in the UK was reported to have increased by 14 percent in 2009 relative

to the year before [28]. Over the same period, retail sales of organic products in the UK

decreased by 12.9 percent [29]. It is tempting to attribute the decline in organic food products

to the recession. However, the increase in fair trade sales trade contradicts any such simple

explanation. Traditional price theory predicts that consumers change their spending during an

economic downturn as they become more price aware (e.g., [30]). This theory assumes that

consumer taste does not change during a recession but, as they are faced with smaller budgets,

they have less to spend on luxuries and therefore allocate larger share of their budgets to more

essential categories. Thus, we would expect the UK sales of both organic and fair trade foods to

decreased since these are commonly more expensive than non-labelled food goods. Our

empirical analysis uses supermarket scanner data to first of all statistically verify the findings

from the trade reports for the 2008 economic recession. We analyse aggregate expenditure

trends by category of eco-labelled food products and investigate the trend over the same period

at the level of the individual consumer and by consumer groups. We find that our analyses cor-

roborate the difference in UK expenditure trends by eco-labelled category over the period of

the recession. Given our empirical results, the traditional price theory perspective offers no

explanation. This finding is in line with for example [31] who point out that there is limited

empirical evidence for the assumption that consumer taste remains unchanged regardless of

economic conditions. Given this outcome, we then turn to alternative interpretations for our

main empirical findings. We consider a model of salience applied to consumer choice [18]

and, drawing on the recent literature of consumers’ behavioural motives, we postulate that

consumers might derive indirect utility from the public good attribute of a food product [32,

33]. We find that both models explain the patterns observed in our data.

2.2 Data

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

at a leading UK retailer. Our data represents a random sample of 60,000 (club) card account

holders of this supermarket chain covering nationwide sales. Our empirical analysis focuses on

weekly observations starting from the financial week 17 of 2007 and extending up to (and

including) the financial week 15 in 2009. Thus our data covers a period of 104 weeks (36 weeks

in 2007, 52 weeks in 2008 and 16 weeks in 2009). We 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.

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

been monitored periodically and who have had information collected on them through the

Shopper Thoughts Panellist surveys. So, we call our sample the panellist sample. In our
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panellist sample, we have repeated observations for club card account holders recording the

various grocery item purchases that they have made (over the time period of our analysis) in

this supermarket. Our dataset is limited to only one supermarket and we cannot observe

whether there may have been systematic changes in market shares of certain products or in the

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

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

chain with a market share of over 31 percent in the UK in 2008 (TNS Worldpanel). Our data is

a random sample from all card account holders (around 16.5 million club card account hold-

ers) of this supermarket chain covering nationwide sales.

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

purchase of various “ethical” products (products that are labelled into one of the groups like

organic, fair trade, etc.) and common products for the 104 weeks. In addition to the transac-

tion information, we also have some additional demographic information on these consumers.

These include information on the “life stage” of the club club holder such as whether the club

card holder is a pensioner, or has a young family etc. The life stage classification is a six-stage

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

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

panellist sample we have information at the consumer level.

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

the 104 weeks in our sample, for each of the following 5 (broad) classes of products: “organic”,

“fair trade”, “carbon” and “other”. The first three terms are self-explanatory. The last category

“other” is expenditure on items that do not belong to any of the aforementioned three

categories.

2.3 Summary statistics

We start our analysis by looking at the trends in the aggregate data. This is data in S1 File.

Aggregate expenditure data. We report summary statistics for this aggregated data set in

Table 1.

Note that the data in Table 1 is data aggregated by week (for 104 weeks) for all (panellist)

consumers. So, Table 1 gives the summary statistics for all variables used in our aggregate anal-

ysis, where the variables of interest are aggregated at the week level and by major sustainable

product groups. This compactification makes the analysis of the trajectories of aggregate
expenditures on sustainable goods tractable by focussing on trends at the weekly level.

Table 1. Summary statistics: Weekly consumer expenditure (two years)a.

Variable Mean Std. Dev. Min. Max. N

Total Amount Spent 595154.731 43596.953 386578 793943 104

Amount Spent on Organic 58116.917 4792.906 37615.398 71768 104

Amount Spent on Fairtrade 12915.078 2989.469 4303.13 18760.1 104

Amount Spent on Carbon 17557.151 4219.054 13449.6 42363.898 104

Amount Spent on other products 504746.192 36844.508 327066 665978 104

a The above table shows summary statistics for the weekly expenditure on each major eco-labelled product category—organic, fair trade, carbon, carbon-fair trade and

the category, “other”. All figures shown are in pounds (£) and in levels. 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 Data in the text.

https://doi.org/10.1371/journal.pone.0294167.t001
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3 Results

3.1 Exploratory graphical analysis

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

various eco-labelled products over time. Note that although we do not have an exact date for

the start of the recession, week 65 in our data corresponds to the week when the UK govern-

ment announced a £37 billion rescue package for Royal Bank of Scotland (RBS), Lloyds TSB

and HBOS. This was on 13 October, 2008. We consider this week as the week of the onset of

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

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

began applying carbon labels of its own on the first of several products.

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

volatility and it is difficult to say without any smoothing of the data what the general trend is

for each of these eco-labelled product categories. We use simple smoothers to examine the

trends in the expenditure shares of these product categories. A natural starting point for

smoothing data is the lowess smoother. Essentially 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. Sub-fig-

ures 1a-1d in Fig 1 show a loess fit to the data using default band width settings. We use a data

driven cross-validation method to select the bandwidth when we model the relationship

between expenditure shares of eco-labelled products and time using kernel based methods.

The loess smoothers clearly show that organic expenditure shares fall over time (Fig 1a). Fair

trade shares seems to rise over time (Fig 1b). For categories carbon and other, we see almost a

flat trend line (Fig 1c and 1d). These results are roughly in line with our conjecture that the

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

during the recession. Sales of carbon and the category “other”, do not seem to have changed

very much over the same time period. We note here that the carbon label for products came

into existence as late as week 46 of our data. So the category carbon comprises of products that

were labelled after the beginning of our sample period. Thus the carbon labelled category com-

prises of products that are “retrospectively” assigned as carbon labelled from week 1. This does

not create any problem in our analysis. We see exactly the same flat trend in sales pre and post

week 46. It is clear that the share of consumer expenditure on carbon labelled products has not

fallen or risen during the recession. Carbon shares are fairly constant but a slight cyclicity is

visible in the trend.

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

non-parametric kernel-based model specification test outlined in [35] which tests for consis-

tent model specification. We use the command npcmstest in the package np in R to implement

this test. In all cases, whether for the linear specification or for a flexible parametric specifica-

tion involving squared terms and higher powers of the independent variable, this test strongly

rejects the null hypothesis of the (parametric) regression specification in favour of a non-

parametric specification (p-value <0.000). For our kernel based smoother, we use the well

known Gaussian kernel as our kernel. The Gaussian kernel is given by Nð0;
ffiffiffi
h
p
Þ where h is the

window width or bandwidth. For details see [34]. Sub-figures 2a-2d in Fig 2 show the results of

this exercise. We use default span width settings for this graph. The results in Fig 2 convinc-

ingly establish the trends noted in earlier figures. We see organic expenditure shares fall over

time (Fig 2a). Fair trade shares seems to rise over time (Fig 2b). For categories carbon and

other, we see a flat trend line (Fig 2c and 2d). These results are roughly in line with our conjec-

ture that the sales of fair trade products have held up and that the sales of organic products
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have plummeted during the recession. Sales of carbon and the category “other”, do not seem

to have changed very much over the same time period. We note here that the carbon label for

products came into existence as late as week 46 of our data. So the category carbon comprises

of products that were labelled after the beginning of our sample period. Thus the carbon

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

Fig 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. (a) Organic

expenditure shares. (b) Fair trade expenditure shares. (c) Carbon expenditure shares. (d) Other expenditure shares.

https://doi.org/10.1371/journal.pone.0294167.g001
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from week 1. This does not create any problem in our analysis. We see exactly the same flat

trend in sales pre and post week 46. It is clear that the share of consumer expenditure on car-

bon labelled products has not fallen or risen during the recession. Carbon shares are fairly con-

stant but a slight cyclicity is visible in the trend.

Fig 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. (a) Organic

expenditure shares. (b) Fair trade expenditure shares. (c) Carbon expenditure shares. (d) Other expenditure shares.

https://doi.org/10.1371/journal.pone.0294167.g002
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To sum up, our results from the graphical analysis at the aggregate level seem to clearly sug-

gest that organic expenditure shares fall over time and a clear dip in the trajectory is visible,

post week 65. For fair trade expenditure shares exactly the opposite trend is observed—for fair

trade products we observe a rising trend in expenditure shares and post week 65, the trend is

quite steep. For the carbon labelled category no clear trends is discernable except for a slight

cyclicity over the period considered. The category “other” also shows a quite flat trend over

most of the data period.

3.2 Econometric model for disaggregated purchases

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

for eco-labelled products in the data. We now consider a very simple econometric model of

purchase behaviour at the disaggregated or the individual consumer level to examine changes

in the expenditures of the different eco-labelled varieties pre and post recession. This is the

data in S2 File. Disaggregated consumer level expenditure data.

To model the purchase behaviour of individuals, let us consider a number (at least two) of

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

indexed k = 1, 2, . . ., N. Let ykt be the spend on a category of items (organic or fairtrade) by

customer k in period t. Consider the following model of consumer purchases:

ykt ¼ dt þ ak þ gDt þ bskt þ lXkt þ ukt ð1Þ

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

encompass availability effects. Dt is a crunch dummy, i.e., it is 0 pre-crunch and is 1 post-

crunch. skt denotes the total spend of customer k in period t. Xkt denotes a vector of controls

and ukt are the disturbance terms.

Taking differences over time in Eq 1 gives us:

4tykt ¼ 4tdt þ g4tDt þ b4tskt þ l4tXkt þ4tukt ð2Þ

Note that the above equation in differences eliminates unobserved customer fixed effects. Now

to simplify the above, let us consider only two time periods—pre- and post-crunch. Then we

get:

4yk ¼ dþ gþ b4sk þ l4Xk þ4uk ð3Þ

where the4 symbol indicates differences across the two periods and δ =4δt. We assume for

our analysis that the time trends for spends for a specific category of eco-labeled product is the

same over the two periods being compared. This is an identifying assumption. We think that

the assumption of similar trends is justified. The UK economy is characterised by political

stability and low inflation. We are also not aware of any other policies or sectoral trends around

the period of our analysis that might invalidate this assumption. Note 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. For-

mally, 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 fur-

ther 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.

To operationalise Eq 3 for our data, we divide our individual level or disaggregated data

into four periods. We divide our data into periods as follows: 1. weeks 1 to 12 (period 0), 2.

weeks 13 to 52 (period 1), 3. weeks 53 to 64 (period 2) and 4. weeks 65 to 104 (period 3). Recall
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that we posit that the crunch started from week 65 in our data. For our analysis, we use two

periods, the post-crunch (period 3 from weeks 65 to 104) and a matching pre-crunch period

(period 1 from weeks 13 to 52). Note this leaves two other periods, namely weeks 1 to 12 and

weeks 53 to 64 that we do not use in our analysis. We are reluctant to exploit the second of

these periods as there is some uncertainty on when to date the start of the crunch. A 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. The other

period (weeks 1 to 12) has to be discarded since we need periods spanning equal number of

weeks (like period 1 and period 3) to make meaningful comparisons of possible changes in the

magnitude of expenditure shares.

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

eco-labelled products should be the same (and that consumer taste remains unchanged regard-

less of economic conditions). That is, the negative economic shock of the recession should

cause a reduction in consumer spending during an economic downturn as consumers become

more price aware. With this in mind we operationalize a set of control variables in the vector

Xk. Controls in the vector Xk are dictated by traditional price theory. We assume as in tradi-

tional price theory (see [30]) that consumer preferences are unchanged during an economic

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

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

demographic characteristics of consumers that may affect sales and changes in total expendi-

ture which proxies for changes in income (or the total consumer spend).

We use our earlier classification of the 4 types of eco-labelled products and generate a few

summaries from our disaggregated data for each of the 4 periods. For each customer k = 1, . . .,

N, each eco-labelled group g = 1, 2, 3, 4 and each period t = 0, 1, 2, 3 combination, we generate

summaries of our data aggregated at the consumer level (not at the week level as we had done

earlier). These summaries include the total spend by the customer k on items in group g in

period t, the total number of transactions by the customer k on items in group g in period t,
the number of transactions by the customer k on items in group g in period t in which a pro-

motion was redeemed, the number of transactions by the customer k on items in group g in

period t in which the product was marked down, the number of transactions by the customer

k on items in group g in period t in which the price was discounted. So, 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. We also create measures of price for each consumer k for each product group g for

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

customer k is the following. We calculate the average price for each transaction by the cus-

tomer k on items in group g in period t where quantity is positive. We then add up these
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average prices and at the end of the run we divide this number by the number of transactions

of the consumer for that product group g. We note that our (simple) price indices are not

quantity weighted. We generate measures of quantity for each customer k for each product

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

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

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

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

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

and the number of “green points” awarded to customer k.

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

all of the aforementioned variables and then take the difference across periods 3 and 1. So, we

have the difference in organic spends over two periods, the difference in fair trade spends

across two periods, and so on. We also generate the difference in the percentage of all goods

bought under promotion, markdown or discount under each labelled group, such as organic,

fair trade, and so on. Table 2 shows the summary statistics for the main variables of these statis-

tics (at the disaggregated consumer level).

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 Econometric model for disaggregated purchases in the text.

https://doi.org/10.1371/journal.pone.0294167.t002
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Next, following regression specification 3, we regress the difference in organic spending

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

in consumer spending on organic products over the two periods. Recall that the regression

specification 3 is the following:

4yk ¼ dþ gþ b4sk þ l4Xk þ4uk

where the4 symbol indicates differences across the two periods and δ =4δt. We include

additional controls in the regression specification such as the change in organic prices over the

two periods, the change in the aggregate percentage of organic goods bought under promo-

tion, markdown or discount, over the two periods. We also include some demographic

descriptors corresponding to the life stage of the club card account holder, as mentioned in

section Data, as well as the number of “green points” a club card account has earned. We

repeat this exercise for other eco-labelled categories like fair trade, etc. and for the category

“other”. Our regression results (for specification 3) is reported under Tables 3–6.

Tables 3–6 confirm the intuition that we had earlier by looking at the aggregate trends in

the graphs of the weekly expenditure shares of eco-labelled products.

From the results in Table 3 we see that there is a fall in organic spending of almost 19%

(recall that this number denotes the percentage change in quantity over the initial (pre-reces-

sion or period 1) and the final (post-recession or period 3) periods). The positive signs on the

changes in promotions, markdown and discounts is not surprising. From the coefficient of the

life stage variables, it seems that compared to older adults (the base category shown with a

coefficient of 0 in the regression table) pensioners and young families fared poorly, which is

what we would expect. Young adults seem to do better than older adults and so do older fami-

lies. We interpret the negative coefficient of green points as indicative of a negative relation

between the number of “green points” accumulated (perhaps indicating a more environmen-

tally conscious consumption pattern) and the fall in organic spending (reinforcing the main

effect of the fall in organic spend).

In Table 4 we see a mildly positive increase in fair trade spending over the two periods.

Interestingly, pensioners spend more than older adults (base category) on fair trade. Also now

the sign on “green points” is positive indicating that more environmentally friendly consumers

are more likely on average to have higher spend on fair trade products.

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

labelled products and the residual category “other” decline over the two periods.

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

ries are able to sustain sales during the recession.

We also note that in Tables 3–6 the sign on the coefficient denoting the change in spending

for the various eco-labelled categories (shown in bold) is robust across the multiple specifica-

tions considered.

4 Alternative underpinnings of eco-labelled consumption

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

tory of prices by eco-label category, during the period covered by our data. We do this to

exclude shelf space allocation and divergent product prices as potential confounding factors in

our analysis. Next, we discuss the traditional economic perspective on the impact of a recession

on consumer purchases and show that this traditional perspective cannot explain our empiri-

cal results. We then turn to alternative explanations of our main findings including an explora-

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

behaviour, specifically salience theory, can explain our observations. We also explore how
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identity considerations or personal norms and social image might affect individual choices in

the context of eco-labelled food.

4.1 Supply availability

A potential confounder in our analysis could be the supply availability of eco-labelled products

in stores. Retailers may cut back on specific eco-labelled ranges and shelf space and/or also

promote other ranges. Such actions on the part of retailers could lead to endogenous changes

in availability and could affect the expenditure shares of eco-labelled products.

Table 3. Effect of the recession on organic productsab.

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.

https://doi.org/10.1371/journal.pone.0294167.t003
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We note that from the early 2000s, the market for fair trade products in the UK has been

characterised by the main streaming of food products through conventional retail outlets, par-

ticularly supermarket multiples. Supermarket multiples is a defined sub-set of the major super-

markets, the major ones are: Tesco, Sainsbury, Asda, Morrison, Co-operative and Waitrose. It

excludes discount retailers (Aldi, Lidl). As part of this development, the said supermarket

chain launched its own brand fair trade line in March 2004. In its 2004/5 annual report on cor-

porate sustainability the supermarket chain highlighted that it was stocking 90 food products

including 14 own brand products. By 2006/7 the number increased to 130 fair trade lines of

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

Table 4. Effect of the recession on fairtrade productsab.

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.

https://doi.org/10.1371/journal.pone.0294167.t004
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said supermarket chain carried 188 fair trade products including 117 fair trade labelled own-

brand products (The Institute of Grocery Distribution, 2015).

In January 2007, the management of this supermarket chain announced a switch of atten-

tion to carbon labelling and this label was gradually introduced on its own brand products in

the UK. The annual report on corporate sustainability in 2009 and later years no longer men-

tions fair trade. In short: we feel that supply availability cannot be held responsible for the pat-

terns in expenditure shares of fair trade products that we observe for 2008 and for the first

months of 2009. Unfortunately, in our sample we do not have information on the availability

of a product over all stores to account for availability.

Table 5. Effect of the recession on carbon productsab.

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.

https://doi.org/10.1371/journal.pone.0294167.t005
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4.2 Price changes

UK households experienced a negative shock to their income during the recession. The nega-

tive shock was further exacerbated by an increase in the real price of food which has remained

high ever since. Food prices peaked in 2008, when the annual rate of food price inflation was

5.5 percent. Although food prices started to fall in February 2009, the average annual growth

rate was still almost 3.8 percent between 2007 and 2009. This increase in the price of food was

unevenly distributed; there were big changes in the relative prices of different food groups.

Table 6. Effect of the recession on other productsab.

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.

https://doi.org/10.1371/journal.pone.0294167.t006
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The period 2008–2009 was characterized by a high degree of volatility and the price changes

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

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

eco-labelled categories used in our analysis. We use the aggregated data (aggregated at the

week level) for this analysis. Recall that in our sample we have information on expenditure and

quantities bought for individual products for 104 weeks. These products have also been classi-

fied as belonging to one of the following three main eco-labelled groups: organic, fair trade

and carbon. From the information on expenditure and quantities purchased for individual

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

expenditure on individual products by the quantities purchased of these products. We obtain

these prices for individual products for each week in our sample. We plot the price trajectories

of these individual products over the 104 weeks in our sample. We show these individual level

price trajectories in sub figure 3a of Fig 3.

The individual price trajectories are too noisy to lead to any meaningful conclusion regard-

ing the price trends for any of the three aforementioned categories of products. To get a better

sense of the price trends, we create a simple price index for each of the three categories of prod-

ucts. We aggregate the prices of the individual products by week for each of the three catego-

ries—organic, fair trade and carbon. So for each week we calculate a simple average of the

individual prices of products by eco-labelled category. This process then gives us three price

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

time. Fig 3b shows that the price index for fair trade products was higher than the price index

for organic products at the start of the 104 weeks investigated and remained higher through-

out. So fair trade was more expensive than organic throughout our sample period. Fig 3b also

shows that the category carbon was the most expensive during this period. These results sug-

gest that the price index trajectory by category cannot explain the observed pattern in expendi-

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

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

4.3 Theory of buyer behaviour

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

posable income and leads to a smaller budget available for consumption. Second, holding dis-

posable income constant (e.g., for those households who are not affected financially), people

tend to save more or pay down debts during a recession. This again leads to less money avail-

able to spend on goods and services (for an overview of how business cycle fluctuations affect

consumer behaviour, from a marketing perspective, see the paper by [37]). The common

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

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

tion at different levels of expenditure should be unaffected by the onset of a recession. Any

adjustment in expenditure patterns seen during an economic recession would simply be due

to changes in the consumption budget (see [31]). Following this logic, we assume that house-

holds trade-off the added utility of the more expensive eco-labelled variety of a food product

against the utility of a standard food product, and in particular, the supermarket’s private label

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

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

the eco-label. This would lead to a substitution toward the standard product. Under this

assumption, a recession is expected to lead to smaller (observed) expenditure shares for the

eco-labelled categories and larger (observed) shares for the standard category of food products.

We would expect the same effect on the marginal propensity to consume regardless of whether
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Fig 3. (a) 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. (b) 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.

https://doi.org/10.1371/journal.pone.0294167.g003
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the household’s financial loss is due to a loss of income or due to a parallel shift in prices, since

money is treated as fungible in neoclassical economics [39]. To see the implications of our

result for fungibility of income see Note 4 in S1 Appendix.

The simple graphical analysis in section Results reveals that the trend we observe in our

data is for the organic expenditure shares to fall and for fair trade shares to rise. The expendi-

ture share for carbon-labelled food products shows little change. Regression analysis using dis-

aggregated data confirms this result. Overall, the expenditure pattern observed in our data

cannot be explained by the neoclassical income effect described above. First, indicators of U.K.

households’ perception of their own financial situation showed a gloomy picture, in particular,

from April 2008 to June 2009 (Office of National Statistics). The 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 situa-

tion 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. In addition, food prices in the U.K. increased substantially during the early part of

the recession, as mentioned earlier. This double squeeze of lower incomes and higher food

prices put pressure on consumer expenditures.

4.4 Salience model

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

text dependent choice in which a consumer’s choice is drawn to salient attributes of a product,

which in our case, is a product’s public good attribute (or lack of it).

The model of salience and consumer choice [18] combines two ideas. First, choices are

made in context. Second, consumers evaluate products by comparing these products with

other products they are thinking about purchasing. In this model, consumers focus on and

thus overweigh product attributes that are salient. Salience is determined by the degree to

which an attribute varies within an evoked set of options that are brought to mind by the pur-

chase occasion. Thus, in this model, the context is determined by the choice set itself. Evidence

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

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

example of how the salience model applies in our case please see Note 1 in S1 Appendix.

In the salience framework it follows that attribute sensitivity depends on attribute levels;

when all options in the set become more expensive the consumer will become less price sensi-

tive/more quality sensitive. Another observation is that the addition of other options to the

choice set has potential consequences for consumer choice because it affects the reference

product and thus the attribute that stands out. Both observations have important implications

in our case study. Note that in our case, the context would be a specific food category (e.g.,

dark chocolate bars or coffee) with goods varying in organic, fair trade or no eco-label, respec-

tively. Consider a situation where the consumer is making a decision to buy coffee from the

choice set indicated in the above set-up (so the consumer has fair trade and organic coffee

choices to consider when making a decision). As shown by experimental evidence (for an

overview see [41]), the salience perspective has stark implications for the effect of changes in

price or consumer budgets. When only one specific good within a choice set is affected because

of a price change (say free trade coffee only is affected), the salience model predicts that con-

sumers will substitute to the lower public good quality of the good in this category (this means

an increase in the share of cheaper organic coffee in total coffee sales). When in contrast, the

change affects all goods in the category (all coffee) as in the case of an income change, the

salience model predicts the consumer substitutes toward the higher public good quality good
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or free trade coffee in this case. To see a simple numerical example that makes this idea clear,

please see Note 2 in S1 Appendix.

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

income change. For our scenario, where the recession led to a generic change in budgets, the

salience model predicts that consumers became relatively less sensitive to price differences of

products and instead focused on the public good quality of the product. One of our key empir-

ical results—increasing fair trade shares and falling organic shares of products– is therefore

clearly borne out by this model’s predictions.

4.5 A model of identity and social image

A second alternative theoretical explanation for our empirical results is offered by moral moti-

vations and identity. Consumers who prefer to regard themselves as socially responsible indi-

viduals derive utility not only from the direct consumption of a good (the direct utility) but

also from moral costs or rewards associated with the public good attribute of such consump-

tion, i.e., identity. Following [32], identity is determined by a comparison of the actual con-

sumption to the morally ideal consumption, the “right thing to do”. As explained by [33], this

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

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

moral standard through expectation about others’ behaviour. In our case, this would be the

choice between eco-labelled food versus non-labelled food [42, 43].

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

social norms in this context is through social distinction or reputation as a motivation for pro-

social behaviour. [43] argue that social norms have an additional direct influence on behaviour

parallel to personal norms but that—in the context of food consumption—the influence of

social norms can be expected to be weak. Because food consumption is for the most part not a

public activity, social reputation is considered (in general) less compelling in explaining food

consumption than theories of identity or morality [44].

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

social norms do play a role [42]. Following [19, 20], one reason why consumers are willing to

pay a price premium for an eco-labelled goods is that it generates a public good reputation for

the buyer. When a consumer buys a public good attribute, which is incorporated in a traded

good, this is, by construction, a signal of the consumer’s monetary valuation of the public good

outcome. Thus the purchase of an eco-labelled good sends a clear signal of the buyer’s public

good preferences. These choices in turn can lead to eco-labelled goods being purchased with-

out the consumer questioning, or even considering, the effectiveness of the eco-label but

merely to increase esteem [45]. Although purchasing an eco-labelled good in order to increase

one’s own esteem is quite selfish, it can be an important factor in the demand for public good

attributes. Indeed, [46] find this non-altruistic effect to be crucial in analysing the rise of the

fair trade movement in particular. They argue that there would be no fair trade without this

effect. [47] provide experimental evidence supporting self-signalling whereby consumers are

partially motivated to buy a product for its public good attribute. Specifically they find crowd-

ing out of demand when price discounts dampen the self-signal of altruistic motivation.

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

eco-labelled product is socially embedded. Esteem obtained is influenced by other consumers’

product choice and will change with the proportion of the population that is buying the prod-

uct containing the pro-social characteristics. Because of the social esteem associated with the

product, the behaviour of other consumers affects individual preferences and hence consump-

tion (see [48]). The esteem obtained decreases with the proportion of the population that buy
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the product and eventually esteem is no longer attached with the product when the product

has become common. In fact, in this final stage disesteem could be attached to the non-labelled

product whereas no esteem is attached to the eco-labelled product. The disesteem attached to

the non-labelled product would increase as the number of compliers increases (see Fig 4 for a

graphical exposition). Hence aggregate consumer demand is redirected toward the more

socially salient product in the choice set.

Following this line of argument, the utility consumers gain from buying an eco-labelled

product is divided into two parts. The first part is the functional utility which includes attri-

butes such a taste and price. The second part is the supplementary utility associated with the

eco-label. Supplementary utility includes altruism and “warm-glow” utility [49] gained from

buying a good that has positive effects on the quality of life of others, on the natural environ-

ment or on animal welfare. In addition, consumers may gain supplementary utility from the

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

care about other peoples’ perceptions of their preferences. Since preferences are unobservable,

they use their actions as a signalling device for their preferences. To better understand this

point, please see Note 3 in S1 Appendix.

Relevant in our case is what happens to the non-altruistic effect when the price of a product

with pro-social characteristics changes (i.e., this product becomes relatively more expensive).

For consumers who value social reputation, the increase in the signalling value counteracts the

effect of the price increase, in effect crowding-in reputational motives for buying [48]. Thus, if

reputation is an important motive for buying goods with public good characteristics, then this

reputation effect can lead to a reversal of reactions to changes in consumer prices/budgets

(from that predicted by traditional price theory) as observed in our empirical results for the

fair trade label. [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

Fig 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.

https://doi.org/10.1371/journal.pone.0294167.g004
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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%). In addition, anecdotal evidence

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

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

conventional grown farm produce from a nutritional perspective (in this context, also see

[52]). [53] find that UK markets for organic food purchases appear to be vulnerable to con-

sumer dissatisfaction, particularly among heavy users of organic food products. Their results

confirm the results of [54] that UK consumers of organic appear to change concerns and atti-

tudes over time.This debate about the functional utility will also affect the esteem associated

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

to a change in the aggregate demand for all categories of consumers. This model, therefore,

offers another explanation for our empirical results.

5 Discussion

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

during a recession when consumers face an income shock. We use supermarket loyalty card

data for a range of food products sold under different eco-labels from a noted super market

chain in the UK for our study. We employ data-driven methods to investigate how the reces-

sion impacted consumers’ aggregate purchase behaviour. Then we consider an econometric

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

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

ture on fair trade products seems to hold up during the recession while the share of organic

products seems to fall.

We now note a few points regarding our methodology. The regression specification that we

use is simple, but it captures the effect that we want to model, viz., to see if there is a change

between the baseline level of purchases that consumers undertake, for ethical reasons, pre-

recession and the level of purchases that consumers make post recession. These purchases are

measured as aggregate expenditure shares expended by consumers on eco-labelled categories.

We note that for our setup, the level of expenditures on purchase of eco-labeled categories is

not important. It is the change in the (total) expenditure amounts of eco-labeled categories

purchased that is important. This 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.

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

(assuming that these trends do not change by much over the two periods being differenced).

We also note that in our specification we use two identical matching periods to difference

expenditure shares for each eco-labelled category. In other words, if we have, say, higher peri-

odic expenditures in December, pre-recession then differencing this with the matched Decem-

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

understand this point, please see the note in Note 5 in S1 Appendix. We also note that our

regression specification can also accommodate different trends for different eco-labeled cate-

gories. Since we consider a separate regression for each eco-labeled category—fair trade prod-

ucts, for example, can have a different trend than organic products.

However, our specification is not without its limitations. One drawback of our specification

vis-a-vis identification will arise if the counterfactual expenditure trend (in the absence of the

recession) was to change for a specific eco-labeled category, between the two periods being
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differenced (i.e, periods 1 and 3). Therefore, we have to assume that the counterfactual trend

for a specific eco-labelled category would continue to be the same over the two periods being

compared. We are not aware of any policies or sectoral changes in the time period that we con-

sider in our analysis that might invalidate this assumption.

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

the standard variant of a product and the eco-labeled variant of the same product, we could

have teased out individual product effects using a difference-in-differences method (see for

example, [55, 56] for examples of this approach). However, we do not have this data for all

products in our data set. This is a limitation of our study which can be addressed in future

research.

Despite these caveats, our study is important as it is one of the first studies to look at ethical

purchases of eco-labelled products using market data in a recession. We note that there have

been experimental studies in a laboratory environment looking at this question. In experi-

ments we typically change some features of the choice environment and see the effect on sub-

ject choices. Crucial to this exercise is the ability to effectively vary the information set that is

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

choice environment and thus to effectively study how choices are made in a real world setting.

We believe that the actual shopping behaviour of consumers is more indicative of consumer

preferences (compared to an experimental setting) as these are revealed preferences in a real

world setting taking into account real market trade-offs. We believe that market behaviour

gives us a more accurate revelation of the underlying consumer preferences than when the

subject behaviour is studied in an experimental setting.

The policy implications of our results can be considered from both a managerial as well as

from a public (environmental) policy perspective. The implications of our work from a mana-

gerial perspective follow from the recent literature looking at the link between Corporate

Social Responsibility (CSR) and the perception of a brand’s image. This literature suggest that

CSR may help mould consumers’ impression of a brand and therefore CSR activities may

affect various facets of brand performance [57, 58].

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

the marketing literature on brand performance during recessions –specifically the literature

which finds empirical evidence to suggest that CSR initiatives during recessions provide a sig-

nal to customers of higher brand quality. For example, [59] show empirically that consumers

associate product attributes that reflect concern about social and environmental issues with

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

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

perception of the value they are receiving underpin behavioural changes (also see [60]). Partic-

ularly relevant to our context is their result which finds empirical evidence to suggest that CSR

initiatives during recessions provide a signal to customers of higher brand quality (see [59]).

The management implication of our work stems directly from the fact that the use of eco-

labels on products can be viewed as a manifestation of CSR. The use of labels (as with other

CSR initiatives) provides a way of limiting the negative impact of recessions on brand perfor-

mance. Even small changes in consumer demand can have a sizeable impact on brand profit-

ability (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. In our specific case, the sales of

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

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

when firms engage in these labelling schemes they align both social and managerial interests.

Therefore the use of labelling schemes as a form of CSR can be a valuable tool for managers to

insulate their brand during recessions while at the same time delivering a public good
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congruent with CSR values. Therefore, in times of economic recessions managers should

maintain a focus on aspects that lead to consumer perceptions of higher quality and

differentiation.

Even during stable economic periods managers may look at labelling schemes as a way to

differentiate their brand and increase consumers’ confidence in the quality of the brand. For-

ward looking companies will recognize the crucial role of such ethical labelling schemes and

invest in such initiatives to differentiate their brand. In so far as these schemes lead to con-

sumer perceptions of higher brand quality and differentiation, esteemed brands may even be

able to charge an even higher price for their products.

The question of what attributes that reflect concern about social and environmental issues

mean to consumers also has implications with regard to policy-making. It is the challenge for

policy-makers to understand how this meaning is socially constructed in a specific context and

how to take this into account when environmental policies are developed, in particular.

The aspect of viewing labelling as a CSR tool for cushioning recessionary shocks also sug-

gests subsequent avenues for future research such as looking at the financial performance, dur-

ing recessions, of brands that engage in these ethical labelling schemes vis-a-vis brands which

do not. Related to this point is the question of investigating to which extent companies increase

ethical behaviour schemes (i.e, invest in CSR initiatives) during recessions to cushion them-

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

the visibility of CSR activities makes a difference in or out of recession for firms that pro-

actively engage in CSR initiatives (please see [59] for details).

6 Conclusion

Despite widespread academic interest, econometric analysis of supermarket retail data across

sales of organic and fair trade grocery products is sparse. Our paper addresses this gap and is a

first attempt at examining the effects on consumer purchase behaviour of eco-labelled (or “sus-

tainable”) grocery products using market data under recessionary conditions. Specifically, this

paper examines the effect of the recent recession on the observed expenditure shares of organic

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

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

offer a rationale for these observations in the retail sector. Specifically, a model of context-

dependent decision making (salience theory) and a model of moral motivation and social

image both give an intuitive explanation for our empirical results. From a methodological per-

spective, our exploration of purchase behaviour at the consumer level provides insights for

practitioners and for further research.

Supporting information

S1 Appendix. Notes [10, 18, 39, 42, 61].

(PDF)

S1 File. Aggregate expenditure data. The data file aggspends.dta contains weekly expen-

diture for a period of 104 weeks (36 weeks in 2007, 52 weeks in 2008 and 16 weeks in 2009) on

each major eco-labelled product category—organic, fair trade, carbon, carbon-fair trade and

the category, “other”. This data is used in our exploratory graphical analysis.

(DTA)

S2 File. Disaggregated consumer level expenditure data. The data file merge_
newweekaggspends.dta contains disaggregated or individual consumer level data. This
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data is used in our econometric analysis.
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