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1 Introduction

The goal of EUPOPP is to examine the impact of sustainable consumption policies and
strategies, with a focus on private consumption, or the demand side. However, this
project also takes into consideration the interlinkages between demand and supply
factors. Work Package 5 deals with a number of ideas and disciplies, including statisti-
cal analyses and economics.

Work Package 5.1.1 (WP 5.1.1) builds on the findings of Work Package 3, which fo-
cused on the impact of instruments of consumption patterns, and on the conditions of
success or failure of those instruments. WP 5.1.1 addresses specific options to im-
prove the design and implementation of sustainable consumption instruments. Based
on the findings of WP 3, which determined what types of instruments are successful
and not successful, “choice experiments” were carried out to test the effectiveness of
these findings in real life. The experiment was designed to answer the overarching
question: How should new instruments, such as CO2 labelling, be designed to be more
effective? How can they close the gap between “information” and “action” in consumer
behavior?

WP 5.1.1 aims to determine what framework conditions are necessary to improve in-
struments to increase their impact on consumer behavior. This paper examines case
studies testing the impacts of differing instruments, different environmental impacts,
and differing industries/products.

The aim of this work package is to advise on the design of a carbon policy targeting
household food consumption, a major part of a household’s GHG production. It tests
consumer response to different policy instruments while choosing food. Surprisingly,
this is an area of study where little research has been done. While there is increasing
evidence that diet has a much stronger impact on GHG emissions than commonly
thought (Carlsson-Kanyama and Gonzales, 2009; Eshel and Martin, 2006), current
literature presents little empirical analysis on this topic.

This work package tests consumers’ responses to different policy instruments using a
real-life experiment. Consumers are given one of five different policy instruments aimed
at reducing their carbon footprint. These instruments are meant to encourage them to
purchase the more environmentally friendly food option in the food category in which
they are already shopping. These five instruments can be grouped into three catego-
ries:

a. Price instruments: These favour the least polluting alternative, which is made
relatively cheaper. These instruments appear in the form of:
i. asubsidy;
ii. an exogenous price change;
b. Regulatory instruments: These prohibit the most polluting alternative, via:
i a ban;
ii. an exogenous product removal,
c. Communicative instruments: A labelling scheme that informs consumers of
the carbon footprint of the different options in the category.
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The inclusion of exogenous changes in price and availability allows for the analysis of a
scenario where the economy, and not policy makers, causes structural changes. This
allows a direct comparison between the effects of a “natural” change, where no inter-
vention is in place, and a policy-induced change for both the price and quantity scenar-
ios. To analyse consumers' responses to these different instruments, revealed prefer-
ence data were collected in a simulated online survey given in seven supermarkets in
the greater London area.

2 Background

International policy agendas are increasingly focusing on environmental protection, and
there is a growing consensus that more rational “carbon policies” should be developed.
This term refers to policies that address environmental problems, regulate the steps
needed to reduce externalities, and stimulate sustainable consumption. The design of
an effective carbon policy requires a thorough understanding of all the actors involved
in the production of greenhouse gases (GHGs) and their reaction when different in-
struments are used (see e.g. Metcalf and Weisbach, 2009; Weisbach, 2009).

Food consumption plays an important part in the production of GHGs. Due to the ener-
gy produced by food production and delivery, demand for food products is a major part
of a household's carbon footprint (Carlsson-Kanyama and Gonzales, 2009; Eshel and
Martin, 2006; Weber and Matthews, 2008). This is an interesting area, since food is an
important and essential part of a household's expenditures. However, improvements in
a household's carbon footprint from food consumption can be relatively inexpensive (at
least in the short run), as they do not necessarily require investments in new technolo-
gy; instead, they can hinge on consumer choice.

The responsibility of individual households in reducing carbon emissions is currently
under debate (Vandenbergh and Steinemann, 2007). Individuals play a significant role
in the overall amount of GHG emitted, mostly in developed countries; targeting their
behaviour is thought to achieve greater benefits than could be achieved in most sec-
tors in an economy (Vandenbergh and Steinemann, 2007). However, regulation at the
household and individual levels creates implementation and control problems; Regula-
tion is sometimes preferred at the firm level, which is then passed onto consumers
(Metcalf and Weisbach, 2009).

2.1 Selection Criteria: Quantity vs Price Instruments

Different policy instruments can be used to achieve a successful reduction in individual
GHG emissions. From an economic perspective, each instrument hinges on a slightly
different theoretical basis, and treats the damage in different ways. For instance, a
ban, or a sanction, of one or more stages of the production process forbids the supply
of the environmentally unfriendly behaviour. A sanction/ban defines exactly what can
and cannot be done. Another option, a tax, which is essentially a price, quantifies the
damage caused by such behaviour. Unlike a ban, a tax allows individuals to do every-
thing they were previously able to do, provided they pay the total external costs they
may cause. Despite their disparate perspectives, these two approaches converge on a
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single idea: a prohibition assumes infinite external costs caused to society by anti-
social behaviour (the environmental problem), and the internalisation, in theory, raises
the price of the activity to infinite, resulting in the prohibition of such activity.

A ban on certain products would either prohibit the supply of the most polluting alterna-
tives in each food category, or would prohibit any non-carbon-neutral production pro-
cess. However, a prohibition may not prove effective if the utility of present consump-
tion is high (Becker et al., 2006). This occurs with products that have high own-price
elasticity that are not easily substituted. This is because large price increases will gen-
erate a small decrease in overall consumption. If individuals are attached to the
banned goods, they will be less sensitive to higher prices, and will end up purchasing
them in illegal markets. The substantially higher market prices for an illegally-supplied
product would not deter consumers because of the high utility of present consumption.

The logic behind a tax is more straightforward. Environmental taxation fulfils a criterion
known as the "polluters pay principle"; it incorporates, in the full price of a good, all
those costs not directly paid by the producer (Coase, 1937). Taxation increases the
total cost of supplying the good, and its higher market price will endogenously deter-
mine a lower quantity demanded. This will not eliminate the externality, but will neutral-
ise its effects, reaching the optimal amount of pollution where all external costs are
paid for. The revenues from environmental taxation may then be used to cover the
costs caused by pollution.

The choice between these two policy instruments is not necessarily straightforward.
The choice partially depends on the ability of the government to price the crime (Coot-
er, 1984), which is complex for non-market goods, such as the environment. In the
case of environmental externalities, the correct level of taxation is difficult to evaluate
because damages affect non-market goods, e.g. landscape, personal health, or ani-
mal extinction. This makes sanctions the most viable option. However, the non-market
valuation of goods can be assessed by surveying stakeholders, and can provide relia-
ble results.

2.2 Environmental Labelling

Another approach to reducing GHG emissions is through environmental labelling,
which involves reporting the carbon footprint of each good in the market (O'Neill, 2009).
This requires the use of voluntary private funds to internalise environmental costs, and
it means that consumers, through their knowledge and choices, are responsible for
change. This also requires sign a new label.

When labelling is voluntary, the presence of the information not only provides consum-
ers with information on GHG emissions, but it also acts as a quality signal: only firms
that care about the environment, and can be proud of their low carbon footprint, will
provide such information. If the inclusion of the carbon footprint is made compulsory
through legislation, producers will compete to reduce their carbon footprint; this compe-
tition could, in theory, drive GHG emissions down until they reach carbon neutrality.
However, this depends on the existence of a demand for environmental quality, as this
type of policy aims to attract environmentally conscious consumers. If successful, the
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externality is reduced using private funds, and only requires limited public intervention
through legislation and awareness-raising campaigns.

The success of carbon labelling in improving sustainable consumption depends on
three crucial factors:

1. If consumers are interested in the environmental information (Kaiser et al.,
1999).

2. If they are able to process and interpret such information (Boardman, 2008).

3. If they are willing to pay for this quality signal (Spence, 2002).

Previous research has addressed all three points. First, consumers are not always in-
terested in the environmental impact of their food choices (Kemp et al., forthcoming;
Sirieix, 2008). This lack of interest can be caused by economic pressures (i.e. a tight
budget constraint), or by low priority of such information compared to other factors. In
labelling, consumers’ interest in environmental quality is essential, and awareness
campaigns may improve low baseline levels. Second, with the level of information giv-
en on a package, consumers may still not fully understand the environmental problem
(McCaffrey and Buhr, 2008). Even when consumers have an interest and would like to
be given ethical (and environmental) information, they may refrain from requesting or
using it in order to avoid negative emotions while shopping (Ehrich and Irwin, 2005).
Finally, a quality signal from the supply side requires a price premium (Spence, 2002),
and consumers seem to value certain aspects of environmental sustainability (Carlsson
et al., 2007). This is particularly important because consumers respond better to envi-
ronmental stimuli when a third party certifies the claim, as it allows the economic viabil-
ity of such claims. (Cason and Gangadharan, 2002)

Despite these issues, the efficacy of carbon footprint labelling has not yet been clearly
established. Experimental evidence shows that this type of label has a positive effect
on consumer choice, namely when the cleaner product is also the cheaper option
(Vanclay et al., 2010). However, market applications of environmental labelling on food
have only been tested recently, and limited data is currently available. Marketers be-
lieve that environmental labelling in food markets is necessary to convey information,
and believe that their rising importance is a consequence of both demand and supply
needs (Charles, 2010). Therefore, despite limited evidence on consumer behaviour
and environmental labelling, many retailers have chosen to label their store-brand
products, as well as to supply a variety of privately labelled alternatives (Billon, 2009;
Wyers, 2009). Certain context factors are also applicable here. These include the quali-
ty of the label, the simplicity of understanding it, and conflicting influences.

2.3 The Experiment

These three different policy instruments currently being examined - labelling, tax, and
ban - are tested using a consumer choice experiment. Economic theory generally as-
sumes, both implicitly and explicitly, that taxes, when imposed for a certain purpose,
creates a standard. (Cooter, 1984). Carlson et al. (2007) support this idea, showing
that, for genetically modified food, willingness-to-pay for equals that of a ban, suggest-
ing the labelling and bans have the same impact on consumer choice. However, con-
sumer responses do not necessarily prove this point. While the general objective of
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regulation is to remove all environmental externalities, the removal of the source of the
problem, or charging the polluter for the external costs caused, may yield different re-
sults. Similarly, the use of private instruments, based on private incentives such as
labelling, can also yield different outcomes compared to other forms of regulation.

Consistency of response to a policy instrument might not be predictable, given envi-
ronmental externalities. People might react to governmental intervention (a ban and
tax) by leaving the marketplace in protest, which is a phenomenon called “crowding
out” (Eckel et al., 2005). This is particularly relevant for price instruments, which, unlike
quantity regulation, appear to crowd-out intrinsic motivations (Goeschl and Perino,
2009). Similarly, additional information on the label may prove ineffective because of
the bounded rationality affecting consumer ability to process information (Gigerenzer
and Goldstein, 1996). Taxes could have a milder effect on consumer choice than a
ban, which is an extreme form of intervention.

To explore this research question further, an experiment observing food choices was
conducted on consumers in the United Kingdom. People who already had a relatively
polluting item in their shopping list were invited to take the survey. They were then giv-
en the opportunity to switch to an environmentally sustainable option. Data were then
analysed econometrically, using the model presented in Annex 1. The aim was to un-
derstand whether response to environmental information depends on the instrument
used.

3 Survey and Data

Data on consumer choice was collected in February and March 2010 in large Sains-
bury's supermarkets in the Greater London area. Sainsbury’s accounts for around 27%
of the total market share in the study area' (16% in all the UK). Sainsbury's also has a
popular online shopping site that reaches 88% of the total UK population, with over
£500 millions worth of sales in 2009.% The survey covered the following areas in Great-
er London: Walthamstow, New Barnet, Edgware, Chiswick, Merton, and Lewisham.
Each store was surveyed for 8 hours a day for 2 days, with the exception of Edgware,
where the survey lasted 4 days. There were a total of 1,225 respondents in the experi-
ment.

The survey was completed at a computer that simulated an online shopping experi-
ence. A response station of four laptops was set up in the entrance of each supermar-
ket. To remove the presence of an investigator bias, respondents had to complete the
task independently, without the help of the surveyor, whose presence was only logisti-
cal. A full visualisation of the survey is included in the appendix.

Customers entering the store were screened for participation in the experiment. They
were asked if they intended to purchase any of the following items that day: beef, but-

! Information available on http://www.j-sainsbury.co.uk/index.asp?pageid=451

2 Information available on http://www.j-sainsbury.co.uk/files/reports/ar2009_report.pdf, page 5. This
value only includes food and grocery products, as the non-food area has been launched in 2010.
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ter, canned cola, or milk. Respondents were enrolled only if their initial choice was a
polluting item (cola in cans, butter or beef). In the case of milk, no screening was in
place. Those who gave an affirmative answer were invited to participate in the experi-
ment, and in exchange for their time, they were offered a £5 voucher, which they could
collect upon exiting the store with proof that they had purchased the products they indi-
cated in the survey. The £5 voucher was valid for two years, and could be used on any
item in any Sainsbury’s store

The survey collected information on consumer behaviour relating to items in four cate-
gories: cola, drinks, milk, meat, and butter/margarine. Respondents needed to be
shopping for something in at least one of these categories. Each category contained
both friendly and unfriendly products, and they were structured as follows:

Table 1: Structure of the Choice Set in the Experiment

Product Choice set
Cola Cans (relatively "dirty" option): Coca Cola, Pepsi Cola, Diet Coke, Diet Pepsi,
(2 liters) Coke Zero, and Pepsi Max;
Plastic bottle (relatively "clean" option): Coca Cola, Pepsi Cola, Diet Coke, Diet
Pepsi, Coke Zero, and Pepsi Max.
Milk Whole milk (highest carbon footprint); semi-skimmed milk (intermediate carbon
(2-pint) footprint); skimmed milk (lowest carbon footprint).
Meat Beef products (relatively "dirty" option): minced meat, casserole steak, and
(various braising steak; Chicken products (relatively "clean" option): chicken breast, mini
weights) chicken fillet, and drumsticks.

Butter/margarine

(500g)

Butter (relatively "dirty" option): Lurpak, Anchor, Countrylife, Kerrygold, Sains-
bury's own brand; Margarine (relatively "clean" option); Lurpak, Anchor, Flora,

Clover, Sainsbury's own brand.

Table 2: Sources of Carbon Footprint for the Products Included in the Experiment

EUPOPP, Work Package 5| D 5.1.1: Options to improve design and implementation of SC instruments
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Product Source Carbon footprint Value of the subsidy®
Cola Coca Cola* (2009) 6-can packs: 1,020 g CO2e. £ 0.05 for the purchase of
(2 liters) Plastic bottles: 500 g CO2e.  Plastic bottles over cans.
Milk Tesco® Skimmed milk: 1,400 g CO2e. £ 0.03 for the purchase of
(2-pint) Semi-skimmed milk: 1,600 g SemMi-skimmed milk;
CO2e. £ 0.06 for the purchase of

Whole milk: 1,800 g cO2e.  SKimmed milk.

Meat Williams et al. Chicken: 5,000 g CO2e/kg. £ 0.21 per kilo of chicken
(various (2006) Beef: 16,000 g CO2e/kg. meat

weights)

Butter/margarine | Pendos CO2- Butter: 11,900 g CO2e. £ 0.43 for the purchase of
(500g) Zahler® Margarine: 675 g CO2e. 0.5 kilos of margarine.

The body of the survey consisted of three consecutive steps:

o Step 1: Respondents indicated which category they intended to purchase from
on that shopping trip (meat, milk, butter/marg, cola). They then had to specify
which product they were going to purchase. They could select as many catego-
ries and products as they wished. This choice indicated an intention to pur-
chase, rather than an effective revealed preference. However, since respond-
ents at that stage were not completely aware on what products would be avail-
able in the following steps, they were expected to accurately select what they
planned to purchase.

*The subsidy was calculated assuming a social cost of carbon of 70 £/tonne (DEFRA, 2002, p. 41; Pearce,
2003).

where ACF is the difference in carbon footprint between dirty and clean varieties. In the case of milk
and cola, the resulting value was below 0.5 pennies, and was multiplied by 10 for cola, and by 9 in
the case of milk.

4 . ..
Values refer to Coca Cola. Pepsi Cola was assumed to be similar.

> Data are available on http://www.carbon-label.com/news/17.08.2009%20-
%20Tesco%20Milk%20Press%20Release.pdf. Values refer to Tesco’s milk, and Sainsbury’s products
were assumed to be similar.

® German publication quoted on the online website "Time for change", http://timeforchange.org/eat-
less-meat-co2-emission-of-food
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o Step 2: Individuals were given the option to read information on environmental
and nutritional matters associated with food markets and production. This in-
cluded a description of why environmental/nutritional information is relevant,
and how it can be interpreted when reading a label. Respondents with no inter-
est in either of these two types of information could opt out and go directly to
the final survey step.

o Step 3: After reading or skipping the information provided, individuals were giv-
en the chance to either confirm or reject their initial choice, and select the prod-
uct they intended to buy. Again, the list of alternatives contained a list of both
"polluting" and "non-polluting" items. At this stage, respondents were reminded
that their choice would be binding; they would need to purchase the item cho-
sen at this stage in order to receive the £5 voucher. This was a key condition of
the survey; the data collected consists of revealed (not stated) consumer pref-
erences for sustainable food consumption, and indicates real market behaviour.

In the third step of the survey, respondents were randomly assigned to one of five
treatments (described below) as they made their final choice. Each scenario represent-
ed a different market condition; in three cases, this was determined by different policy
instruments: compulsory labelling, tax, and ban. The scenarios were as follows:

1. Labelling: For each category of food selected, respondents were shown a part
of the label containing both nutritional and environmental information. While the
nutritional information was taken directly from the real label of the product, the
carbon information originated from different sources:

e Cola: Values for colas were obtained from a publication from Coca Cola
(Coca Cola, 2009), under the assumption that Pepsi would be rather simi-
lar. This source indicated the carbon footprint for cans (1020 g CO,) and
plastic bottles (500 g CO,) for 2 litres of the drink.

e Milk: Values for milk were obtained from Tesco, who have already labelled
their products. This source reported 700, 800, and 900 g CO, for a pint of
whole, semi-skimmed, and skimmed milk respectively.”

e Meat: Values for beef and chicken in the UK were found in Williams et al.
(2006), who reported the total carbon footprint for chicken at 5,000 g CO,
and beef at 16,000 g CO, per kg of meat.

e Butter and margarine: Values for carbon footprints were not readily avail-
able. The values used for butter and margarine were obtained from the
website "Time for change" that cited the German publication Pendos
CO2-Zahler. Here, values for CO, were reported as 11,900 CO; per kg of
butter and 675 g CO, per kg of margarine

" Data are available on http://www.carbon-label.com/news/17.08.2009%20-
%20Tesc0%20Milk%20Press%20Release.pdf

® http://timeforchange.org/eat-less-meat-co2-emission-of-food
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2. Tax: In this scenario, respondents were offered the same alternatives as in the
first stage, but the "cleaner" alternatives were available for purchase at a lower
price. This was the effective price they would have paid, and "changers" (peo-
ple who initially chose the dirtier option and then switched to the cleaner option)
were reimbursed for the price difference upon collection of the voucher. Re-
spondents were then told there had been a price change. For example, in the
case of cola, they were told that "There has been a price change. Products in
plastic bottles have a (value) p discount due to a GOVERNMENT SUBSIDY re-
ceived on account of its low carbon footprint".

The value of the tax was calculated starting from the estimated social cost of
carbon of 70 £/tonne, as reported by DEFRA (2002, page 41) and commented
on by Pearce (2003). This was then converted into £/kg of product using the fol-
lowing conversion equation

£ A2 1€ 400 199 cp 899
{C 441CO,  gCO, kg

where CF indicates the carbon footprint, and A indicates the difference between
friendly and unfriendly alternatives. In the case of milk and cola, the resulting
value was below 0.5 pennies, and therefore invisible to consumers. Conse-
quently, in the case of cola, the resulting value was multiplied by 10, while in the
case of milk, instead of the difference in carbon footprint (200 gCO,), the value
used was the full carbon footprint of whole milk (1800 gCO,). The resulting tax-
es were: £0.05 for 2 litres of cola; £0.03 for 2 pints of semi-skimmed milk, and
£0.06 for 2 pints of skimmed milk; £0.21 per kilo for chicken meat (then calibrat-
ed by the weight of the alternative chosen); and £0.43 for 500g of margarine.

3. Price change: This scenario was identical to the tax scenario. However, the
screen that appeared instead stated that there had been a price change. For
example, in the case of cola, it stated: "There has been a price change. Prod-
ucts in plastic bottles have a (value) p discount because of a change in the
price of materials".

4. Ban: The polluting alternatives were removed from the list of choices, leaving
respondents to choose between either the clean item and no product at all.
Those respondents unwilling to purchase the products offered could opt out by
choosing the "None of the above" option, and in this case, the respondent was
recorded as not changing (i.e. confirming his initial choice). This scenario was
explained using the following wording (in the case of cola): "There has been a
change in product availability. Products in can are not available because they
have been BANNED by GOVERNMENT ORDER on account of their high car-
bon footprint"

5. Removal: This scenario was identical to the ban scenario. The absence of some
of the products was explained by the following statement (in the case of cola):
"There has been a change in product availability. Products are not supplied in
cans on account of the lack of availability of the necessary materials".

EUPOPP, Work Package 5| D 5.1.1: Options to improve design and implementation of SC instruments
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At the end of the survey, a positive change was recorded for those individuals who
switched from a relatively "dirty" option to a relatively "clean" one (e.g. those who
switched from beef to chicken). All people who opted out in the ban and removal treat-
ments were coded as “no change”.

After the experiment, respondents reported their demographic details and answered a
series of questions about their shopping habits and environmental beliefs. At this
stage, respondents were asked to rate the importance they give to a certain number of
labelling signals commonly found in the food sector on a 5-point Likert scale (1 — not
important at all; 5 — essential). These include:

= Dietary signals:

0 Special dietary recommendations;

o High fibre content;

o Low fat;

o Low salt;
= Socio-economic interests:

o Country of Origin;

o Fair price for farming;

o Fair trade;

o Low price;
= Environmental signals:

o Animal welfare;

0 Local origin;

o Organic;

0 Seasonality;

0 Recyclable packaging;
= Private interests:

0 Low time of preparation;
Personal taste;
Recognisable brand;
Religion;

Vegetarian.

O O0OO0O0

Finally, respondents were asked about personal opinions on climate change-related
matters, indicating the level of agreement on a 5-point Likert scale (going from 1 —
completely disagree, to 5 — completely agree). Topics included personal attitudes to-
ward climate change, and personal and governmental responsibility in dealing with the
issue. Statements were worded as follows:

= Belief in climate change and its consequences:
o Climate change is a dangerous global threat.
o Humans are responsible for climate change.
o Britain should keep trying to combat climate change, even if other coun-
tries do not do so and sometimes cancel out what we do.
0 The effects of climate change worry me, even if their impact is far in the
future.

EUPOPP, Work Package 5| D 5.1.1: Options to improve design and implementation of SC instruments
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= Belief in the importance of private responsibility in tackling the environmental

problem:

o It's worth me doing things to help the environment even if others don’t do
the same.

o Care for the environment has a high priority compared to other things in
my life.

o | believe my everyday behaviour and lifestyle can contribute to climate
change.

o It is worth being environmentally friendly even if this does not save you
money.

o0 People have a duty to recycle.

= Belief in the importance of governmental responsibility in tackling the environ-
mental problem:
o The government will take the correct action to support climate change
mitigation, if there is adequate information to support that policy.
o Government intervention is the most effective option to combat social
problems such as climate change.

In addition to the primary data collected in the online survey, a set of secondary data
was included in the analysis to complete the dataset. Respondents were asked about
their occupation and country of origin, and this information was then used to add other
relevant information to the dataset. The individual level of human development of every
respondent was determined from information on their country of origin by using the
Human Development Index (HDI) of the United Nations (UNDP, 2009). This variable
captures whether individuals from more developed countries have a more developed
perception of the need to address environmental problems.® Finally, information re-
garding the occupation of the respondent was used to identify social class. This data
was coded in accordance with the information delivered by the UK Office for National
Statistics (Office for National Statistics, 2005).

4 Results

The data collected in the survey have been analysed to determine consumer reaction
to different instruments, and to consider the implications of their behaviour on future
policies. This section reports the results of the econometric model presented in Annex
1. The objectives of this section are:

a. To understand how demographic characteristics shape consumer perception of
the environmental problem (CO, emissions) and how consumers incorporate
this information into their shopping. Different shopping motives and beliefs are

® The data used here can be found at http:/hdr.undp.org/en/statistics/data.
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obtained using a factor analysis, grouping different sets of variables related to
the importance given by the consumer to different common quality signals, and
to different statements on climate change;

b. To test whether different instruments influence consumer behaviour in a similar
fashion. The expectation is that quantity constraint might have a stronger im-
pact on change than price incentives (Goeschl and Perino, 2009) and the sup-
ply of information (Ehrich and Irwin, 2005), because of the lack of availability
makes it impossible for consumers to adjust (i.e. it changes the structure of the
choice set).

This section reports the results of each of these research questions, presenting the key
points emerging from the data analysis. The structure of the conceptual model is pre-
sented in figure 1. The model assumes that demographic characteristics of respond-
ents influence change at two different levels. First, the characteristics of the respondent
are expected to determine the social sensibility of the respondent. Subsequently, the
same characteristics are assumed to directly stimulate or decrease propensity toward
environmentally-friendly change, directing the individual response to a given policy in-
strument.

4.1 Change pattern

Change patterns are presented in the tables below. It is notable that change toward a
sustainable food alternative is simpler for cola drinks compared to all other products in
the dataset. The reason for the high rate of change in the cola category is that the ex-
act same product is sold in two different packages. Resistance to change largely de-
pends on the practical aspects of packaging. These include the fact that drinks in cans
are heavier to carry than plastic bottles, but easier to portion (i.e. can allow perfectly
replicable amounts).

Milk is the product that shows the lowest potential for change to a more sustainable
pattern. In this particular category, respondents seem to have difficulty choosing be-
tween the need for a lower caloric intake (skimmed milk) and the need for what is per-
ceived as a better-tasting and more nutritious product (whole milk). Consumers tend to
associate whole milk with taste, while skimmed milk is associated with health (Bus and
Worsley, 2003). Respondents in the sample seem to be strongly attached to whole milk
- namely when the household has young children. Nevertheless, all types of milk are
priced equally, independent of their caloric content, making calories cheaper for whole
milk compared to the alternatives (see e.g Drewnowksi and Specter, 2004, for a dis-
cussion on the price of calories). This explains the fact that whole milk is a favourite.
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Figure 1: A simple conceptual model linking demographic Characteristics and behavioural change

Individual motives,
trusts and beliefs

A 4

A

Demographics | Environmentally friendly
behavioural change

Change in the milk category is somehow underestimated. Here, sustainable change
was considered in the decision to switch from the initial choice to the cleanest product,
i.e skimmed milk. However, some respondents (21) switched from whole to semi-
skimmed milk, reducing their carbon footprint by 200 CO, per bottle of milk. The inclu-
sion of these individuals increases the percentage of changes to 28%.

What differentiates the milk category is the structure of changes in this product catego-
ry. In fact, consumers could take a "double jump", moving from whole to skimmed milk,
or opt for a smoother approach, making only a "single jump", going from whole to semi-
skimmed milk, or from semi-skimmed to skimmed milk - perhaps with the intention to
change further in the long-run. Due to the different characteristics of this product cate-
gory, and the large number of purchases that it captured, results have been estimated
separately.

The analysis of raw changes by instrument shows that ban and removal are the most
effective instruments, driving over 60% of changes in all products (the only exception
being the removal treatment in milk). The tax treatment seems to be the least success-
ful in encouraging change. This is surprising because the tax treatment offered a bene-
fit to respondents by decreasing the relative price of the cleaner alternative. Similarly,
the exogenous price change did not play a substantial role in directing change, with the
exception of the Cola category

These results do not, however, allow conclusive statements. The different change pat-
tern could be driven by other variables that are not considered in this section. For ex-
ample, respondents in the different treatments may have been slightly different, and
perhaps changes in choice were not caused by the treatment, but by the different de-
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mographics. Econometric techniques are used to determine the impact of each treat-
ment; these techniques can differentiate the impact of different variables on the deci-
sion to change.

Table 3: Percentage of respondents who changed, by product and instrument™

Info Tax Price Ban Removal | Total
Cola 33% 27% 59% 82% 76% 55%
Milk 9% 5% 6% 60% 47% 25%
Meat 22% 12% 15% 69% 71% 37%
Butter 24% 16% 20% 70% 79% 45%

4.2 Shopping motives

Each shopper has different motives when choosing products in a store These motives
change with the demographic characteristics of the respondent, and different clusters
of consumers are expected to behave differently in the marketplace. A regression anal-
ysis was performed to identify the conditional dependence of each demographic varia-
ble with each of the factors identified. This methodology identifies which factor signifi-
cantly affects the mean of the population for each motive, and the coefficient tells how
much each unit of the dependent variable (for instance, each unit of income) influences
the social motive. In the results, the constant term indicates the average motive in the
sample population, hence a predisposition (positive value) or reluctance (negative val-
ue) toward the motive in question. Results are presented in Annex 4, while a summary
of the statistically significant variables is reported in tables 4 (for cola, meat and butter
jointly) and 5 (for milk only).

Social motives are driven by a consumer's political stance. The importance of social
motives increases in conservative and moderate labour supporters, except for the milk
category, where neutral and moderate conservatives place a higher value on social
motives. Social motives also increase in female consumers, who show a stronger pro-
pensity for social engagement in their food choices. While no other variable influences
these motives in the pooled analysis of meat, cola, and butter, the milk category re-
veals other factors that play an important role. For example, consumers appear to have
a negative propensity toward social motives, which increases in Sikh people, and peo-
ple who either rent or fully own their house, and with the factors identified earlier.

The second set of shopping motives is health motives. While consumers seem to be
neutral regarding health issues, the importance of this factor increases for consumers
with a high opportunity cost of illness. These motives increase with age, since elderly

19 Changes are calculated with respect to the total number of initially "dirty" purchases
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people have higher incentives to take care of their own health, and pay more attention
to health signals. These motives also increase for households with many children, for
respondents belonging to higher social classes, and for religious people (independent
of their religion). They also increase among people who read politically neutral news-
papers, such as local or free newspapers, the Times, or the Financial Times. Finally,
women appear to have higher health motives in their food shopping compared to men.
This motive appears to be irrelevant among milk consumers, as this factor was not
identified by the factor analysis.

A third set of shopping motives are ethical motives. Results indicate that individuals,
on average, have a propensity to put restrictions on themselves while food shopping.
For most categories, the intercept is significantly positive, but this does not happen for
milk consumers. The baseline level of motives increases when the consumer belongs
to minority religious groups. For example, Jews, Hindus, Sikhs and Muslims were more
likely to be influenced by ethical motives than Christians. In the case of milk, ethical
motives decrease for non-Christian religions, and the same characterises atheists for
all other products. Ethical motives also increase with the number of children in the
household.

It appears that poorer households are more influenced by ethical motives. The im-
portance of ethical motives was rated higher (in the categories of cola, meat, and but-
ter) by younger consumers, those with low incomes, and those from lower social clas-
ses. In the case of milk, ethical motives are also higher in lower social classes, but no
other economic variable is significant. In the milk market, neutral, moderate conserva-
tive, and moderate labour political positions all decrease ethical motives.

The marital status of consumers is also important in determining the level of ethics
used during food shopping. Widows/widowed respondents are the least likely to be
influenced by ethics. In the milk market, divorced individuals are the second least likely
group to be influenced (behind widowers). In the remaining food markets, being en-
gaged or cohabiting (in an unstructured constructive relationship) also decreases the
level of ethical motives consumers use in their food shopping. Finally, graduate (but not
post-graduate) education plays a negative role on ethical motives in cola, meat, and
butter consumers.

The final factor identified represents consumer motives. This factor refers to the abil-
ity of individuals to accommodate strictly individual needs while shopping, such as per-
sonal taste and low price, and the search for brand signals. Not surprisingly, respond-
ents with higher consumer motives are more efficient in their shopping, as they achieve
the lowest cost per unit of taste. This set of motives is generally neutral, and decrease
for conservative and moderate conservative individuals (the latter only for cola, meat
and butter consumers). In the case of milk, these motives increase as social class and
family size (in terms of number of children) increases, and respondents from develop-
ing countries tended to have higher consumer motives. Among consumers of cola,
meat and butter, consumer motives further decrease in households that fully own their
home, while Sikh respondents, on average, showed less of this motive compared to the
rest of the population.
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Table 4. Demographic characteristics that significantly affect shopping motives — all products

excluding milk

Social Moti- | Health Moti- | Ethical Motives Consumer
ves ves Motives
Characteristics | Female Older people | Muslim Sikh
of people t.hat Conservative | Female Hindu
are more likely
to be motivat- Higher social | Sikh
ed by factor class Jewish
Higher num-
ber of chil-
dren
Conservatives
Political neu-
tral
Characteristics Atheists Older people Conservatives
qf people less Lower incomes Moderate
likely to be conservatives
motivated by Lower social class
factor People who are cohabi- Homeowners
tating/widowed/engaged
Postgraduate education
Atheist

Table 5. Demographic characteristics that significantly affect shopping motives — milk only

Social Moti- | Ethical Motives Consumer

ves Motives
Characteristics | Female Higher number of children Higher social
of people that class
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are more likely | Conservative | Muslim Higher num-
to be motivat- Neutral Hindu ber of chil-
ed by factor dren

Moderate Sikh

conservative Jewish

Sikh

Renting

Homeowners

with no

mortgage
Characteristics Lower social class Conservative
‘?f people less Divorced/widowed
likely to be
motivated by Politically neutral
factor Moderate conservative

Other religions

4.3 Trust and Beliefs

This subsection applies the conceptual framework used in the analysis of shopping
motives to the factors that identify beliefs about climate change and action (both indi-
vidual and governmental). Again, factors have been correlated with individual charac-
teristics of respondents to understand how demographic characteristics influence their
choices. Results are presented in Annex 4, and a summary of the statistically signifi-
cant variables is reported in tables 6 (for cola, meat and butter jointly) and 7 (for milk
only).

The first factor, climate change belief, captures how strongly people believe in the
existence of climate change, and if consumers identify it as a threat to themselves and
society. Cola, meat, and butter consumers appear fairly neutral on climate change (the
intercept is not significantly different from zero), while milk consumers appear to have a
negative propensity to believe in this phenomenon. However, belief in climate change
increases as social class increases, and it is higher in women than men. Among con-
sumers of cola, meat and butter, belief in climate change further increases if the re-
spondent is or has been previously married (with the highest impact being that of wid-
owed respondents), while among milk consumers, this factor increases if the respond-
ent is cohabiting, and decreases if she/he is engaged.

In addition, moderate labour supporters show a higher belief in climate change com-
pared to the average population. Unsubsidised home rental and ownership increases
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the level of belief, especially among respondents who pay a monthly fee (rent or mort-
gage) for their home. Among different religious groups, atheists tend to have a higher
belief in climate change compared to the average population. Followers of other reli-
gions tend to believe in the problem when shopping for cola, meat and butter, while
dismissing the problem when purchasing milk. Finally, among milk consumers, re-
spondents with a graduate education tend to have a higher than average belief in cli-
mate change.

The level of trust consumers assign to themselves in dealing with environmental prob-
lems was measured by a factor named trust in personal responsibility. Results show
that consumers have no rational trust in the effectiveness of personal responsibility in
facing climate change when in the market for cola, meat and butter, while they tend to
reject this factor when shopping for milk. The average level of trust in personal respon-
sibility is higher in women than men, and it also increases as social class increases.

When shopping for cola, meat and butter, the trust in personal responsibility increases
with a postgraduate level of education, number of children, and in families headed by a
married couple. Moderate labour supporters tend to have a stronger trust in individual
action compared to the rest of the population, and followers of less populous religions
have a stronger trust than those in larger religious groups. However, trust in personal
responsibility is negatively affected by household income, indicating that poorer house-
holds have a stronger belief than richer ones. Similarly, respondents from countries
with a lower level of development trust personal responsibility more than the rest of the
population.

When shopping for milk, trust in personal responsibility increases in respondents living
with their partner or cohabiting, and in Sikh respondents compared to people from oth-
er religions. Finally, living in unsubsidised accommodation (renting, owning with a
mortgage, and full home ownership) tends to have a positive effect on the belief of the
effectiveness of individual action.

The last factor considered provides a measure of the trust the respondent places in the
effectiveness of governmental intervention in tackling climate change issues, or trust
in governmental action. Once again, results show that while the average level of trust
in the government is not significantly different from zero when purchasing cola, meat
and butter, consumers shopping for milk have a negative propensity for trust in the
government. Women also show a stronger trust in the government than men, and this
trust further increases with the number of children in the household.

Among people purchasing cola, meat, and butter, trust in government increases with
social status. In addition, moderate labour supporters are the most trusting compared
to all other political stances. Individuals who have or have had their marital status regu-
lated (such as being married or divorced/separated) have a stronger trust in govern-
ment, and those who have been divorced/separated have the most trust. Finally, Mus-
lims and followers of other religions have a higher level of trust in governmental action.

In the milk market, trust in governmental action is higher among Muslim and Sikh con-
sumers (with the highest propensity among Sikhs). Finally, individuals living in unsub-
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sidised accommodation (renting, owning with a mortgage, and full home ownership)
are more likely to believe in the effectiveness of governmental intervention.

Table 6. Demographic characteristics that significantly affect trust and beliefs — all products

excluding milk

Climate Change | Feelings of | Trust in governmental
Belief personal responsibility
responsibility
Characteristics | Female Female Female
of peoplet'hat Higher social class | Higher social Higher social class
are more likely class

to be motivat-
ed by factor

Divorced/separated

Widowed
Atheist

Higher number
of children

Married

Postgraduate
education

Higher number of children
Married/divorced/separated
Muslim

Other religions

Characteristics
of people less
likely to be
motivated by
factor

Lower income

No religion re-
ported

No religion reported

Table 7. Demographic characteristics that significantly affect trust and beliefs — milk only

Climate Feelings of personal | Trust in

Change Be- | responsibility governmental

lief responsibility
Characteristics | Female Female Female
Z:eprilooprI:ItiE:Ity Higher social | Higher social class Higher num-
‘0 be motivat. class Cohabitating ber of children
ed by factor Cohabitating Sikh Muslim

Postgrr?\duate Renting Sikh

education

Owning with mortgage
Atheist J 989
i Full home ownership

Renting

Owning with

mortgage
Characteristics | Engaged No religion
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of people less | Other reli- reported
likely to be gions

motivated by

factor

4.4 Link between Policy Instruments, Demographic Charac-
teristics, and Dietary Change

A connection between consumers and their choices can be extracted after establishing
a link between demographic characteristics and factors. It is important to see how be-
liefs and motives influence individuals towards choosing more sustainable food prod-
ucts. The focus of this analysis is to establish how consumers react to different policy
instruments, and how demographic characteristics influence the process of sustainable
change. For this analysis, the same model is used, both including and excluding de-
mographic information, to compare the effect of demographics on the proposed mode.
The factors included in the regression are the same as those presented in the previous
section, and only initial polluters are included in the estimation. Results of the logistic
regression are reported in Annex 5, while a summary of the significant variables and
their sign is included in Table 8.

Instruments are measured relative to the exogenous price change scenario, which is
then used as a reference in the results. This baseline scenario represents the situation
in which change toward sustainable consumption is obtained “naturally”, with no exter-
nal influence; change occurred because the cleaner product alternatives became
cheaper to produce than less environmentally friendly options. Consequently, the inter-
cept of the model indicates the individual propensity toward change, and it represents a
situation where consumers would switch following a “natural” change in production
costs in the market for cola (when cola, meat, and butter are pooled), or milk (in its
specific regression).

In general, environmental economics predicts that the individual response to environ-
mental problems, such as climate change, depends on the belief in climate change and
its negative consequences (Kaiser et al., 1999). Individual action is then expected to be
positively correlated with a belief in the importance of personal responsibility in dealing
with the problem (Straughan and Roberts, 1999), and is higher for those who shop with
social motives in mind (Kaiser et al., 1999). The impact of individual trust in govern-
mental action is less straightforward. In general, individuals with high levels of trust are
expected to favour change toward a more sustainable food product, on the assumption
that the government intervenes successfully whenever there is a real threat to the
country (assuming climate change is perceived as one). On the other hand, individuals
with higher trust in governmental action would be expected to act only when govern-
mental regulation is in place and they are made aware of it. They would also be ex-
pected to change food choices less frequently in exogenous scenarios and in the pres-
ence of a label.
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Results indicate that consumers tend to resist changes in food consumption when de-
mographics are excluded, as the intercept is significantly negative. However, in the
cola, meat and butter market, this effect disappears after the inclusion of demographic
characteristics, indicating that personal taste is what drives the baseline resistance; the
intercept remains significantly negative in the milk regression. The cola category has
the highest propensity for change, while dummies for all other products indicate a sig-
nificantly strong resistance. This is not surprising, since the market for cola involved a
choice of packaging, not of product, while consumers of milk, beef, and butter had to
change their shopping objectives to improve their level of sustainability.

One unexpected result is that the presentation of information on climate change did not
influence choice or encourage change, except in milk."" This is difficult to explain in
practical terms. The irrelevance of information could be a case of "wilful ignorance"
(Ehrich and Irwin, 2005); consumers who are interested in the environmental problem
refrain from reading the information because it would cause stress and complicate their
shopping excursion. Stress would arise because they might learn that their favourite
choice is the “dirty option” and that they should refrain from purchasing it. However,
when tested (results not included), we found that consumption of environmental infor-
mation is higher in people that lend greater importance to social motives while food
shopping.

Another possibility is that individuals who are already aware of carbon emission issues
did not learn anything new from the information. A last, and very likely, factor is that
individuals with more social awareness read the information, but failed to allow it to
affect their shopping choices, because they feel that they are already aware of the
problem (i.e. they feel they look for enough environmental quality signals in the mar-
ket). Their attention to, and awareness of, the problem implies that they seldom shop
for the polluting alternative (i.e. beef or butter), and when they do shop for these choic-
es, they genuinely feel they cannot avoid it. This decreases their likelihood of change;
perhaps the provision of information decreased the amount of product purchased, but
not the type.

The coefficients of the treatment variable clearly indicate that consumers' response to
different policy instruments differs sensibly, compared to the exogenous price change
scenario. Unsurprisingly, product ban and removal are the most effective tools to in-
duce change toward sustainable consumption. The lack of availability of the requested
item forces a large number of consumers to opt for the alternative good, with an in-
crease of 700-800% (for cola, meat and butter), to over 1000%-2000% (in the case of
milk). However, a ban is a difficult instrument to implement in certain markets. Accord-
ing to these results, quantity restrictions are more effective for milk, and are easily im-
plementable for cola, where choice consists of a difference of packaging.

The impact of the ban is not as large as expected. In theory, the absence of the most
polluting alternative would prompt all consumers to change to the less polluting option
because it would be the only option available. However, in the experiment, only some

1 A fact that might have played a role is that in the environmental information, an explanation of carbon
footprint labelling was done using the real milk label as an example. This might have provided a
stimulus to consumers in the milk market, whilst not in the remaining markets.
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consumers actually changed to the less polluting option when the dirtier option was not
supplied; perhaps other respondents realized they could purchase it at another store. If
respondents took the ban seriously, they would purchase the banned good in an illegal
market. Further results (not included in this work) indicate that response to a ban is not
significantly different from that of an exogenous product removal.

In the sample, the labelling scenario is not significantly different from the exogenous
price change, which consists of a scenario that indicates a “natural” cost adjustment
favouring more sustainable food consumption. The insignificant difference between
these two scenarios indicates that labelling could be an effective way to achieve sus-
tainable objectives with the least interference in the market. The use of only private
capital, under governmental regulation, can stimulate the market to an exogenous ad-
justment toward improvements in the sustainability of food consumption.

Finally, taxation has a negative impact on change among consumers of cola, meat, and
butter after adjusting for a belief in the government and in climate change. Consequent-
ly, the use of an environmental subsidy tends to "crowd out" intrinsic motivations (con-
sistent with Goeschl and Perino, 2009), making consumers less prone to change. This
is surprising, as a subsidy aims to decrease the relative price of the cleaner alternative
in the market. Failure to accept governmental price intervention may be due to con-
sumers disliking the use of governmental revenue to regulate the market directly, while
preferring alternative, less invasive, solutions. It should be stated that this result does
not depend on individual belief in climate change, or on trust in governmental action, as
these two factors have been accounted for in the regression.

The role of motives and beliefs in the action of respondents is generally low. Ethical
motives play a significantly positive role in driving change when shopping for cola, meat
and butter. Only individuals who give importance to religion, vegetarianism, and prepa-
ration time tend to change more easily than the rest of the sample. Consumer motives
become important in the milk market, stimulating change; however, this significance
disappears when demographic characteristics are included, suggesting that this factor
is driven by demographic variables.

A belief in the existence of climate change and a trust in personal or governmental re-
sponsibility in tackling carbon emissions appears to have no impact on change. This
result is contrary to expectation, particularly for individuals with a higher trust in per-
sonal responsibility in dealing with climate change. These people are generally ex-
pected to take direct action to tackle environmental problems. Again, this is a feature
of the theory of "wilful ignorance" (Ehrich and Irwin, 2005), which states that individu-
als, who are otherwise willing to act, actually fail to do anything because they refuse to
access information they find interesting. This is due to a fear that the information would
expose negative aspects of their favourite products.

Personal and household characteristics play a different role depending on the market.
In the market for cola, meat, and butter, only social class is a significant factor, with a
negative coefficient indicating that sustainable change increases as social class de-
creases. Consequently, lower social classes tend to be more likely to change, com-
pared to higher social classes. This is probably because lower classes receive a higher
benefit from environmentally-friendly goods due to lower access, so they have larger
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incentives than higher classes. No remaining factor has a significant role in determin-
ing change. The only surprise occurred when examining the coefficient of income. This
variable was expected to be significantly positive, with lower income households less
likely to change, as environmentally-friendly goods are not necessary. The failure to
see any significance in this variable could be due to the presence of the £5 voucher,
which consumers probably added to their overall shopping budget, even though they
only received it after completing their shopping trip.

Change is also conditional on the political stance of the respondent. Compared to radi-
cal political views, including supporters of both the labour and conservative parties,
only moderate respondents (both labour and conservatives) have a significantly posi-
tive impact on change. They identify the positive and important role of the media in
supplying information and conveying social values to readers. Finally, the location of
the survey indicated heterogeneity in the propensity to change: compared to Waltham-
stow and Merton, all other locations had a significant resistance to change, showing
lower change rates.

In the milk category, income becomes an important negative factor: high-income
households appear to change less often than low-income ones. As mentioned earlier,
this is not an intuitive finding, as the expectation would be that consumption of any en-
vironmental good would actually increase with income. However, the negative coeffi-
cient could be due again to the fact that poorer households place more value on the
environmental good (they might not own a garden, for instance), and they are more
willing to change.

The most important demographic barrier to change in the milk market is the perceived
better performance of whole milk in young children. This is supported by the fact that
female respondents are generally less likely to switch products. Many of them were
mothers, and stated the nutritional significance of their originally intended purchase.
The importance of this product for children is confirmed by the negative effect of the
number of children on change: the more children are in a family, the less likely the
household is to purchase skimmed milk.

5 Discussion and Conclusions

Consumption of food and agricultural goods constitutes an important part of household
consumption and GHG emissions. Consequently, current research suggests that poli-
cies aiming to improve sustainable development should address dietary change at
household level.

This paper addresses the issue of finding the best policy instrument to address dietary
change to reduce households’ GHG emissions. It addresses the importance of ap-
proaching carbon neutrality at the individual household level, trying to understand how
consumers can be encouraged to choose environmentally friendly food alternatives
during their usual shopping trip. The experimental consumer policy used to achieve
dietary change focuses on three alternative instruments:
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1. Communicative instruments (labelling), which increases the level of knowledge
about the product, allowing consumers to include the environmental information
in their utility function;

2. Price instruments, which evaluate the social costs of GHG emissions caused by
different food products, and add the extra cost to the price of the good;

3. Regulatory instruments (ban, removal), which removing the cause of pollution
from the market (i.e. the environmentally unfriendly alternative), therefore re-
ducing the environmental burden caused by food shopping.

This paper empirically tests whether the choice of these three instruments is independ-
ent on outcome (Cooter, 1984), or whether consumers can be effectively directed to-
wards cleaner food alternatives, preferring one instrument over the others. The paper
also explores whether consumers are able to use environmental information when pro-
vided, and whether shopping motives, belief in climate change, and trust in personal or
governmental action help consumers to improve their climate friendliness.

Unsurprisingly, results indicate that the most effective policies are those that complete-
ly remove the polluting alternative, as the consumer is forced to seek alternatives when
their first choice is not available. The presence of a ban or a removal, however, is not
dramatic enough to deter consumers from purchasing a product; the use of such in-
struments would facilitate the creation of illegal sources (black markets) of the prohibit-
ed good, casting doubts on the economic viability of such a policy instrument (see also
Becker et al., 2006). In addition, some respondents who were presented with bans or
removals expressed discontent in the “comment” box. This mainly occurred when the
government was responsible for the change, making a ban or removal politically diffi-
cult to implement in real life.

The use of a price instrument (in the form of a subsidy) to decrease the relative cost of
the cleaner alternative proved ineffective, since consumers tended to either crowd out
when this scenario was in place (when purchasing cola, meat, and butter), or ignore it
(in the case of milk). Compared to an exogenous price change, a subsidy scheme re-
vealed a negative effect on dietary change, indicating that consumers dislike a price
regulation to internalise environmental externalities. This is consistent with previous
research that indicates that price regulation crowds out intrinsic motivations, while
quantity regulation does not (Goeschl and Perino, 2009).

The last instrument included in the experiment is a labelling scenario. This case indi-
cates a condition in which the market uses private capital (from the manufacturer) to
adjust and incorporate the environmental information on the label of the product sold.
This scenario is not significantly different from “natural” market adjustment, or the ex-
ogenous price change scenario. Consequently, it would appear that the use of label-
ling, and the use of private resources to incorporate the externality, would successfully
replicate a natural adjustment. This would make labelling the most successful instru-
ment among those tested in the experiment presented here.
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Results indicate that sustainable change is also easier for easily substitutable products.
When alternatives differ only in their packaging (as in the case of cola) sustainable die-
tary improvements can be achieved more successfully, mainly because the product
does not change. When two products are not seen as close substitutes, such as beef
and chicken (Fraser and Moosa, 2002), consumers find it more difficult to switch, even
if they know this would benefit the environment.

A surprising finding is that consumers who accessed the environmental information
provided did not necessarily change their preferences, except in the case of milk.
There are two possible explanations for this result: (1) wilful ignorance (Ehrich and Ir-
win, 2005) where consumers, who are otherwise interested in environmental infor-
mation, refrained from reading it to avoid seeing unpleasant information about their
food choices; or (2) the fact that those consumers who could potentially be swayed by
the information were already aware of the issues. Since the first option was tested and
rejected, the second is more likely to be true.

A further unexpected finding came from the analysis of shopping motives, the belief in
climate change, and the trust in individual and governmental responsibility. This set of
factors seems to play a minimal role in the determination of change. However, ethical
motives seem to play a positive role in the market for cola, meat, and butter, while con-
sumer motives might have some influence in the milk market. Social motives, the belief
in climate change, and trusts have no effect on change, indicating that these factors
have no influence on consumers’ choices in the presence of an environmental problem.

The limitations of an experiment, however, may hide some important considerations.
The experiment captures a single choice, and it is not able to observe changes occur-
ring at a different level in the utility function of a consumer. For example, it appears
very likely that individuals with higher social motives and support for the environment
would not only change their choice of product on occasion, but might also prefer to
reduce the total quantity of environmentally unfriendly food they purchase, or to buy it
less frequently. This is supported by the fact that social motives include a large set of
quality signals; consumers might feel they already take enough care of the environment
in their choices, which are infrequent, and when they buy the relatively unfriendly prod-
uct, they are not easily persuaded to change. Finally, the large amount of information
given to consumers may make it difficult to decipher what is new information to them.
Perhaps an increase in familiarity with environmental information could yield benefits in
the longer-term. On this last point, it is worth highlighting that Sainsbury's does not use
a carbon label on its own products, and the general level of consumer familiarity with
such labels in the UK is still relatively low (Upham et al., 2010).

The results presented in this experiment show that demographic characteristics play a
double role in the presence of environmental problems. First, demographic characteris-
tics shape personal factors such as beliefs, trusts, and shopping motives. These fac-
tors may directly influence the personal decision to pursue a more sustainable food
choice. However, experiment results indicate that their role is actually minimal. Second,
demographics also influence the final decision to change, directly influencing the final
outcome of the policy.
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The importance of demographic information in improving the sustainability of food
choices depends on the market in consideration. For cola, meat, and butter, higher
social class negatively affects change, while moderate labour, moderate conservative,
and politically neutral respondents tend to change more often than the average re-
spondent. In the milk market, the importance of the perceived nutritional benefits of
whole milk is shown by the reluctance of women to change, particularly in households
with a larger number of children, while income is negatively correlated to change.

5.1 Effect on Future Policies

The overall conclusion of this work is that policies aiming to improve sustainability in
food consumption need to be constructed in a way that targets the many different char-
acteristics of consumers. A positive response to a policy instrument depends on the
characteristic of the target: who he or she is, and how interested he/she is in address-
ing social problems, a factor which, in itself, is a function of these demographic varia-
bles. Individuals appear to not always be socially attentive, and the propensity to act
tends also to be negative. Furthermore, a policy that focuses on providing information
that requires personal initiative is probably going to be ineffective in fostering change.
However, it could potentially be beneficial if it was made available to every consumer
(e.g. in the label). Policies that are carefully tailored to consumers, such as social mar-
keting, could increase sensitivity and improve sustainability in different groups of con-
sumers.

Policymakers should create a variety of instruments that tackle each aspect addressed
here. The results show that any one type of instrument is not going to be very effective;
rather, a package of instruments, each tackling a different area, should be used.

One final consideration is that a single-policy instrument is not recommended. The re-
sults presented here indicate that different instruments achieve different result, and
target different consumers. Therefore, it would be beneficial to use a combination of
instruments rather than a single one. A variety of instruments could reduce sustainable
consumption of different clusters of consumers, obtaining a synergic effect that would
achieve sustainability at a faster pace. For example, a ban that targets packaging could
reduce the amount of cans. Similarly, reducing the availability of whole milk would be
simpler than doing the same for beef. Consequently, a targeted policy mix would be
more effective at reducing the quantity of GHG emissions produced by households
than the use of a single policy instrument. However, further research is needed to un-
derstand how different instruments affect not only choice, but also quantity purchased
and shopping frequency, and to provide a better understanding of the link between
information and choice.

The findings from the choice experiment have contributed to Work Package 6, which
provides overall conclusions and policy recommendations on how to enhance sustain-
able consumption.
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