|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

Lvaluallllg 11THUY U1 L/OYY Ouuluill Lol 11 rovvu.

The Willingness to Pay for Salt-Reduced Bread, A Case Study

Giuseppe Di Vita'*, Mario D’amico?,
Alessia Lombardi’, Biagio Pecorino*

1 Research Assistant at Di3A - University of Catania, (Italy), e-mail: gvitae@hotmail.com;
2 Associate Professor at Di3A - University of Catania, (Italy), e-mail: mario.damico@unict.it
3 Research fellow at the Department of Agricultural Economics and Policy Group,
University of Naples Federico I1, Naples (Italy). e-mail: alessialom@gmail.com
4 Full professor at Di3A - University of Catania, (Italy), email: pecorino@unict.it

Abstract

High salt intake is an important health risk since its consumption is often strongly
related to negative health effects. In light of this, and given the social and health costs
linked to overconsumption of salt, this paper highlights the main factors related to the
demand for foods that have a low sodium content. Our study aims to analyse in depth
the preferences and attitudes of consumers towards food low in salt as well as assessing
for the first time the willingness to pay (WTP) in order to determine whether consumers
place a high value on sliced salt-reduced bread. The results show a fairly limited WTP
for bread with a low sodium content, with the relevant values being calculated at 20%
over the price of normal bread. This indicates that consumers are positively interested
in this kind of product but their willingness to pay more is rather limited. The findings of
this study also support an argument for the first time of the role played by the physical
activity and physical characteristics of the sampled consumers, showing the importance
of the body mass index in significantly influencing the individual WTP for low-salt
bread.

Keywords: healthy food, food consumption, salt reduction, sliced bread

1. Introduction

Human eating habits have been modified deeply in recent decades by the strong
growth in the awareness of a healthy diet and balanced nutrition. The relationship be-
tween food and health appears to be oriented towards a new equilibrium that takes more
into account the need for compliance with certain nutritional thresholds in order to re-
duce dietary excesses (Di Vita et al., 2016a). Nevertheless, there are still many risks
related to the overconsumption of certain nutrients that are potentially harmful to human
health.

Following Paracelsus’s famous statement: “the dose makes the poison”, current stud-
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take should take place according to the real needs of the human organism.

There are several researchers who have demonstrated that a high salt intake repre-
sents one of the most important risk factors for human health. High sodium intake is
often strongly related to negative health effects such as rising blood pressure, hyperten-
sion, stroke, cardiovascular and coronary heart diseases (Strazzullo et al., 2009; Bib-
bins-Domingo et al., 2010; Liem et al., 2011, He et al., 2012), stomach and gastric can-
cer, asthma disorders and infections (Laatikainen et al., 2006). It is also strongly related
to an increased risk of obesity (He et al., 2008) and pre-eclampsia during pregnancy
(Duley and Henderson-Smart, 1999). Empirical evidence has pointed out the suitability,
in terms of social costs, of reducing the consumption of salt, highlighting a favourable
cost-benefit ratio (Selmer et al., 2000; Laatikainen et al., 2006; Cobiac et al., 2010; Ma-
son et al., 2014).

A large number of recent studies on consumers has been directed towards food habits
and dietetic products such as salt-reduced food. However, although there have been sev-
eral empirical studies on consumption related to the functional attributes or additives in
foods (Maynard and Franklin, 2003; Barreiro et al., 2008; Costanigro et al., 2014;
D’Amico et al., 2016; Di Vita et al., 2016b), there are a scarcity of studies regarding
consumer behavior towards dietetic food such as salt-reduced bread.

As argued in previous studies, the most relevant part of sodium intake comes from
the salt used in processed foods, which provide approximately 70% to 80% of the total
dietary salt intake (Mattes and Donnnelly, 1991; Grimes et al., 2008). Among the proc-
essed foods, baked goods, such as breads, cookies, and crackers, together with cured or
processed meats, are the most consumed. Liem et al. (2011) estimated that cereals and
bakery products represent the foods with the most relevant salt content in UK and USA
diets as they comprise between 30% and 50% of the total sodium intake in those coun-
tries, while a recent study carried out in Italy observed that the consumption of cured
meat, such as ham and salami, contributes over 15% of the daily dietary sodium con-
sumption (ASSICA, 2012; Di Vita et al., 2017).

In this context, bread was considered the most suitable product for testing the hy-
pothesis that there is a certain correlation between a positive willingness to pay (WTP)
and healthy food.

Bread plays a very prominent role in the European countries diet and represent a key
component of the European eating habits. Its consumption is relatively stable, with a
tendency of a slight decrease in most countries (AIBI, 2013), such as in Italy, whereas
despite bread consumption has experienced a continuous decrease, it is still a very im-
portant staple food in the Mediterranean diet.

In light of the importance that consumers place on the healthy attributes of food
products and in order to test the specific consumers’ requirements towards the low-
sodium content of foods, this study presents the results of a preliminary and empirical
analysis aimed at assessing consumers’ WTP for bread with a low salt content.

The remainder of this paper is organized as follows. Section 2 provides a brief back-
ground of the existing scientific evidence and describes the main approach carried out
by nutritionists and health economists on the role of sodium in the “lower-sodium foods
issue”. Sections 3 and 4 set out the econometric model used to assess the WTP through
a contingent valuation and the methodology adopted to collect data and information on
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is focused on the main attitudes of a selected sample of Sicilian consumers towards a
sliced low-salt bread and reports the main findings related to the WTP. Section 6 pre-
sents conclusions and discusses main findings.

2. Back ground: evidence on salt-reduction approach

The analysis of the overconsumption of salt can be viewed taking into account sev-
eral perspectives. The “lower sodium foods issue” impacts human society in various
forms given the deep differences in perceptions and priorities among the participants.
These participants can be included in three different categories that behave in different
ways with respect to the sodium content in food: 1) public and private health institu-
tions; 2) food industry processors; and 3) consumers.

Government and public health institutions focus their attention on preventing the so-
cial risk sand diseases that are linked to the excessive intake of sodium. The social costs
for the most developed countries from a high salt intake are very high (Asaria et al.,
2007; Bochud et al., 2012; Bibbins-Domingo et al., 2010), but people are not always
willing to pay an additional tax for salt-reduction program information (Kristiansen et
al., 2006). Nevertheless, significant benefits to the population, both in economic and
health terms, may arise from even a small decrease in sodium consumption (Palar and
Sturm, 2009). Several policies have been formed to promote information campaigns that
aim to change inappropriate food habits that encourage the onset of degenerative dis-
eases of great epidemiological importance. The World Health Organization has high-
lighted the need to foster healthy life styles and eating and has pointed to the need for
healthy food choices. The goal of healthy eating is to develop strategies that can help
food consumers to address their eating patterns and make healthy food choices (WHO,
2007; WHO, 2012), but health benefits will take place only if consumers are able to
make long-term changes in their eating habits and if salt reduced food becomes increas-
ingly available (Sacks et al., 2001). With this aim, the European Parliament introduced
specific measures to regulate and harmonize nutrition and health claims in all member
states, thereby providing consumers with important informative tools on food content.
The recent Regulation (EC) No. 1924/2006 indicates the conditions and the modalities
that apply to nutrition claims, classifying them into several categories'. Amongst these
categories a relevant role is stipulated for claims relating to low sodium/salt, very low
sodium/salt, and sodium free or salt free. With regard to salt content, this regulation
specifically stipulates that “claims that a food is low in sodium/salt may only be made
where the product contains no more than 0.12 grams of sodium, or the equivalent value
for salt, per 100 grams or per 100 ml”, which represents on average less than the 25% of
sodium that the normal product possesses.

With regard to food manufacturers and the food-processing industry, the initial resis-
tance to the governments’ recommendations for salt reduction (Godlee, 1996; Strazzullo
et al., 2009) was later amended and recently many food producers and manufacturers

These categories cover low energy, energy reduced, energy free, low fat, fat free, low saturated fat,
saturated fatfree, low sugar, sugarfree, with no added sugar, low sodium/salt, very low sodium/salt, so-
dium free or salt free, source of fiber, high fiber, source of protein, high protein.
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cas et al., 2011) as a favourable economic opportunity for the food industry in terms of
product differentiation. Although salt also affects the texture and preservation of food
and its role is very important in processed meat, cheese, and baked goods production
(Doyle and Glass, 2010), participants in the food industry are investigating ways to
maintain the same perceived salt intensity at lower sodium levels (Détsch et al., 2009).

Consumers are not always willing to consume lower-sodium foods if they do not
really like them. Consumers’ preferences are usually directed towards foods that stimu-
late their appetite and saltiness represents one of the most important flavor enhancers
(Duley and Henderson-Smart, 1999; Liem et al., 2011).There is a potential consumer
reluctance to buy salt-reduced products when they are used to consuming salty and pal-
atable products (Doyle and Glass, 2010).

3. Econometric model (methodology)

In order to estimate the WTP of sampled consumers for salt-reduced bread we em-
ployed the contingent valuation (CV) method. According to previous literature (Al-
berini, 1995; Venkatachalam, 2004), the CV method is used in real scenarios where
consumers are asked to declare their WTP for a certain good offered in a hypothetical
(though realistic) market.

Through the CV method it is possible to measure individuals’ WTP to increase either
the quantity of a good and/or to reach improved qualitative features. In CV, individual
WTP is estimated in a “contingent” way within a defined scenario. The estimation is
based on a questionnaire survey, referendum, or auction. In the literature different tech-
niques of elicitation have been suggested (Venkatachalam, 2004; Cameron and Quiggin,
1994; Carson et al., 1996). In this study the method of dichotomy choices used is the so
called closed-ended method. It consists of an elicitation technique where bids are prede-
termined by means of an optimal bid design so that interviewees are asked to express
their WTP a specific amount of money.

After collecting data an estimation of the WTP distribution is necessary. To this end
a hypothesis on error distribution must be made. In our case study it was hypothesized
as a logistic distribution. The logistic distribution is similar to a normal distribution but
with a simpler shape to be treated analytically (Haab and McConnell, 2002). Moreover,
in the univariate distribution, logit model conduct gives similar results to the probit
model (Amemiya, 1985). In detail, the resulting logistic model is defined as:

1
+ e—((x—/f log BID+p’X;) 2

Prob(yi=1)=1 i=1,2,...,n

Where y; are a series of causal and binary independent variables that can assume two
values: 0 and 1. It assumes value 1 when consumers accept the bid and assumes value 0
otherwise; X; is a vector of explanatory variables with dimension (kx1); Bis a parame-
ter to estimate related to the bid (Amemiya, 1985).

4. Data collection

Our survey was carried out in Sicily and data were collected in order to obtain a rep-
resentative sample of the regional consumers taking into account the metropolitan area
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can be considered as representative of average Italian provinces.

The study was aimed at capturing the habits and socio-economic characteristics of
consumers to identify the profile of consumers who buy bread daily and their WTP for
salt-reduced bread. For this purpose a questionnaire was submitted using the face-to-
face method to a random sample of 100 bread consumers; the interviews were held in
July 2013. Consumers were intercepted at a large retail store and they were selected
according to their willingness to cooperate with the survey (Di Vita et al., 2013; Pan-
zone et al., 2016).

Table 1 — Descriptive characteristics of the sample

. . Mean .
Variable Description St. Dev.| Min Max
(% frequency)
Gender Sex of the respondents 0.56 N.A 0 1
(Male = 1, 0 otherwise)
Male 56%
Female 44%
Age classes Age of the respondents 40.9 12 19 72
18-30 (28.8%)
31-45 (41.6%)
46-60 (24.7%)
>60 (7.9%)
BMI Body mass index 0,96 2.83 9.8 29.4
Underweight 9%
Normal weight 77%
Overweight 14%
Physical Activity 1 if the respondents are 0.52 N/A 0 1
regularly involved in
physical activity,
0 otherwise
Education Level of education
Primary (16.9%)
Secondary (46.1%)
Graduate (33.8%)
Postgraduate (3.4%)
Income Income per year
<12,000 Euro (9.0%)
12-18,000 Euro (28.1%)
18-24,000 euro (32.6%)
24-36,000 euro (12.4%)
36—48,000 Euro (15.7%)
>48,000 Euro (2.2%)
The variables included in the model are reported in bold.
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habits and the main features of the food purchases of respondents. The second section
was aimed at investigating the consumption of salt-reduced food, paying special atten-
tion to bread consumption and its typology, including attributes such as sensory charac-
teristics, packaging and geographic origin. This form of closed-ended questioning was
used to capture the sensory evaluation of a low-salt content bread. For this reason a taste
experiment was carried out in order to detect the most important attributes of salt-
reduced sliced bread. The third section of the questionnaire covered the main aspects
linked to the assessment of the WTP for a salt-reduced bread. The last section collected
the social and economic characteristics of the interviewees. It included questions on the
demographic characteristics of the sample (gender, age, level of education, number of
household members, and annual income) and other personal information about the re-
spondents such as body weight and height that would allow us to calculate the body
mass index (BMI). This index is a metric used to estimate the amount of body fat a per-
son has, taking into account the ratio between weight, expressed in kilograms, and
height, expressed in meters (kg/m?). Table 1 provides a brief description of the respon-
dents’ descriptive characteristics.

5. Results
5.1. Salt-reduced bread consumption: descriptive statistics

This section reports some descriptive statistics on the sample. The majority of the
respondents stated that they are aware of the linkage between high sodium intake and
negative health effects (78.8% of sample), thereby recognizing in many cases the exces-
sive consumption of salt in Italy. Although this research was not aimed at detecting the
interest of consumers in modifying their daily diet to reduce their salt intake, the trend
observed appears to be in line with a previous study arguing that a large amount of peo-
ple have an increasing awareness of salt reduction (Newson et al., 2013). We also found
that more than half of the interviewed people (56.7%) stated that they purchase foods
with specific health functions such as foods with supplements of minerals, amino acid
supplements, vitamin supplements, as well as energy bars, yogurt, probiotics, and prod-
ucts low in fat, sugar, and/or salt. This confirms the strong interest of consumers in
functional food as widely recognized in recent food consumption literature (Urala and
Lahteenméki, 2003; Verbeke, 2005; Annunziata and Vecchio, 2013; Verneau et al.,
2014).

The average daily household expenditure of respondents for bread rounded to €2.60
while the average daily amount of bread consumed was 1.40 kg per household.

Consumers prefer to make their purchases from large retail stores (almost 40% of
sample), followed by discount and traditional stores that round to 22% and 20%, respec-
tively.

The purchase of food in other places, such as local markets or directly from produc-
ers, represents an important channel, but home deliveries, which include mail order, e-
commerce, box schemes, and solidarity purchasing groups, are still not so common (see
Figure 1). These latter data appear to be in line with the current trends of modern Italian
consumer behavior (Cicia et al., 2011; Lanfranchi et al., 2014; Caracciolo et al., 2016;
Giampietri et al., 2016). The results also seem to support a positive interaction between
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products in nearby shopping places should allow consumers to develop healthier eating
habits (Glanz et al., 2007).

Figure 1-Purchasing places preferred by sample

Sixty percent of the consumers sampled asserted that they had purchased salt-
reduced products at least once. Accordingly, these people were asked to indicate which
salt-reduced products they have ever purchased. According to the current food science
literature, seven products were identified. These products, which belong to three differ-
ent typologies (baked products, cured meat, and soups), vary considerably in the opin-
ion of the respondents.

The majority of respondents placed a large value on baked products with a low so-
dium content (56%); bread, rusks, crackers, and breadsticks are the most purchased
products. High preferences were also observed for processed and cured meat such as
salami and ham. Over 15% of respondents stated they buy these sometimes.
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Figure 2 —Purchase of main products with a low salt content

This first outcome shows how consumers directly associate specific categories of
processed food with a high salt content. For this reason, consumers seem to perceive the
high level of dietary sodium in processed foods. This result appears to be consistent
with previous research, thereby confirming that baked goods and cured meat are the
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et al., 2008; Liem et al., 2011). A high rate of preference was also observed for soups
and stock cubes (12.8%), which represent the third largest group among the most impor-
tant salt-reduced category products.

The first part of our survey was concluded with a sensory evaluation of wheat bread
with a low-salt content. Consumers were asked to express their liking and organoleptic
sensations for salt-reduced bread after having tasted it. The descriptive attributes of the
bread were identified according to the specific categories employed in bread sensory
perception (see Chlopicka et al.,2012; Jensen et al., 2011) by adopting a hedonic scale
evaluation that took into account color, flavor, aroma, and the texture of the crumb
crust. The attributes were expressed in a seven-point sensory scale whose range varied
from 1 (low level of appreciation) to 7 (high level of appreciation).

The resulting mean scores of the bread sensory profile are shown in figure 3. The
crust colour, crumb colour, and bread aroma were identified as the most important de-
scriptors, with the scores ranging between 5.9 and 6.2. Positive preferences were also
revealed towards crumb softness, touch texture, and bread taste, with the scores ranging
between 5.1 and 4.5, while moderately acceptable sensory attributes were linked to a
sweet taste and crunchy crust (4.2 - 4.1).

Crustcolor

Adhesiveness (mouth)

Level of appreciation: 1= low; 7= high

Figure 3 —Spider diagram of sensory evaluation for salt-reduced bread

These first findings allow us to point out that although a reduced sodium content
negatively affects the texture of food (Doyle and Glass, 2010), consumers positively
value the attributes linked to bread consistency and texture, thereby confirming that salt-
reduced products can be considered by consumers as palatable food.

Salt taste perception and the role of sodium as a sensory attribute have been deeply
analyzed in terms of liking and preferences (Liem et al., 2011; Doyle and Glass, 2010).
The results on a general evaluation of our sample seem to be positive, although it should
be stressed that the organoleptic evaluation consisted of a low-salt bread tasting. Con-
sumers positively appreciate this descriptor but at the same time a negative correlation
was found between taste perception and the reduced-salt label (Liem et al., 2012). As a
consequence, we can confirm that a lower salt content does not affect the overall per-
ception of saltiness. Thus, this result seems to be consistent with a previous study on
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because the sensory characteristics of food generally are not so relevantly affected by a
salt reduction (Lucas et al., 2011).

Our panel results showed a less favourable performance for the attributes of adhe-
siveness, yeast flavour, and yeast aroma. In these cases the respondents gave intermedi-
ate levels of evaluation, with the mean scores ranging from 3.5 to 3.2.

Conversely, the effects of sensory characteristics such as a bitter and astringent taste
were totally negative; consumers assigned the lowest scores of 2.5 and 2.1, respectively,
to these attributes.

Special attention was paid to those consumers who declared a low or zero level of
interest in salt-reduced bread. The respondents were asked to explain the reasons that
led them to not choose these specific products. The most relevant part of the respon-
dents, more than 35%, stated they did not know this typology of product while almost
one consumer in five asserted their difficulty in easily finding them in modern distribu-
tion channels such as supermarkets and large retail stores. Surprisingly, almost 26% of
those sampled believed that these products would be consumed by an elderly person or
addressed to people with specific pathologies. A high price was considered a critical and
limiting food choice factor by only 12.3% of those sampled.

Ineverheard Consumption  It's not so High price Other
about them linked to easyto find
diseases them

Figure 4 — Reasons for not buying salt-reduced products

5.2. WTP for bread with low salt content

The second part of our survey reports the estimated results.The estimation of the
WTP distribution for salt-reduced bread through CV needs a hypothesis on consumers’
indirect utility function shape and on the error distribution. In our study a multiplicative
utility function was used while the error distribution was logistic. Table 2 reports the
results of the logistic model.

The two parameters in the estimation are statistically significant and with expected
signs. Using the estimated parameter it has been possible to draw the graph of the WTP
distribution for low-salt bread. (Fig. 5). A large part of the sampled group would buy
salt-reduced bread at a higher price than they would pay for a conventional one (i.e., €
2.20), thereby confirming implicitly the willingness of consumers to pay more for a
product that “provides a health benefit” (Bitzios et al., 2011). Put differently, it seems
that a part of the group sampled considers the absence of salt to be a superior feature for
bread.
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Obs. 100 Log likelihood | -48.038
LR chi® (1) 24.35 Pseudo R2 0.2022
Prob> chi’ 0.000

Dep. Var. WTP Coef. Std. Err. z-stat
Log BID -3.491 0.795 -4.39%**
Constant 3.018 0.878 3.44%%*

Note: *p< 0.10; **p<0.05; ***p<0.01

T T T T
0 5 10 15
xbid

Figure 5 — WTP probability density function

This important aspect is better illustrated in Table 3, which show the values at sig-
nificant distribution centiles.

Table 3 shows that 50% of those sampled would buy low-salt bread if it costs €2.40,
while only 25% of those sampled would pay € .30 (1.10 euro more than conventional
bread). This result seem to be in line with previous research and confirms the positive
correlation between bread consumer preferences and health benefits (Bitzios et al.,
2011) and the increasing awareness by bread consumers of healthy attributes (Dewet-
tinck et al., 2008).

Table 3 — Marginal WTP for low-salt bread at significant centiles

Centiles of WTP distribution Monetary values (€)
0.05 1.10
0.25 1.80
0.50 2.40
0.75 3.30
0.95 5.60

To better characterize the sampled consumers, a second logit model was carried out
by introducing covariates. Table 4 shows the results. As covariates, besides constant and
log of bid, age, gender, physical activities variables (takes value 1 if an interviewee does
physical activities on a regular base, 0 otherwise) and BMI were implemented.
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51gn1ﬁcant As expected the log-bid variable has a negatlve sign, meaning that the lower
the price of low-salt bread the higher will be the probability for consumers to buy it. On
the contrary, the physical activities variable shows a positive sign, meaning that people
who do physical activities are more willing to pay a premium price for a low-salt bread.

Table 4 — Logistic regression results with covariates

Number obs. 100 Log likelihood | -42.48
LR chi’(1) 35.47.00 Pseudo R2 29.045
Prob> chi’ 0.000

Dep. Var. DAP Coef. Std. Err. z-stat
Log BID -4.078 0.652 -4.35%**
Physical activity 1.727 0.653 2.64%**
Gender 0.271 0.616 0.44
Age 0.028 0.025 1.1
BMI 0.127 0.099 1.29
Constant 3.018 2.521 -0.54

Note: *p< 0.10; **p<0.05; ***p<0.01

In Table 5 the results of the average and median values of the WTP function of co-
variates in the interval of confidence of 95% are shown according to Krinsky and
Robb’s (1986) method. Considering both estimates, that is, with and without covariates,
it can be seen that the mean and median values are very similar.

Given the mean of the price for traditional bread in the local market is around €2.20
per kg, our findings show a positive WTP equal to +21.36% for a bread with a low salt
content. This highlights the positive but limited response that this specific bread typol-
ogy has from consumers.

Table 5 - Mean and median WTP with confidence interval (Krinsky and Robb)

Measures WTP LB UB ASL*
Mean 2.67 2.34 3.26 0.000
Median 2.41 1.88 2.77 0.000

*Achieved Significant Level for testing H0: WIP<=0vs. Hl: WTP>0 (95%)
LB: lower bound; UB: upper bound

5.3. BMI influence on consumers’ WTP

Although current epidemiological studies have not confirmed a direct correlation of
salt intake and obesity, there is evidence that salt can affect overweight and obese peo-
ple. Rocchini et al. (1989) argued that the blood pressure of obese adolescents seems to
be sensitive to dietary sodium and an exploratory study has recently observed an indi-
rect association between obesity and salt intake in children (He et al., 2008). In addition,
Venezia et al. (2010) highlighted a positive correlation between altered renal sodium
handling in obese and overweight patients due to the overconsumption of sodium.
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of a product with a low salt content and what is the consumers’ WTP for them. In order
to detect a statistical association between BMI and WTP, we analyzed the WTP of each
respondent classified in the different groups according to the different categories of
BMI. According to previous literature (Garrouste-Orgeas et al., 2004), consumers’ BMI,
expressed as kg/m?, was divided into four groups as follows: 1) Low weight consumers
with BMI = <18.5 kg/m?; 2) normal weight consumers with BMI =18.5-24.9 kg/m?; 3)
overweight consumers with BMI =25-29.9 kg/m?; 4) obese consumers with BMI>30
kg/m®.The estimated WTP for each individual has been calculated as follows and the
results are reported in Table 6.

WTP, =#,(y, =1)xbid,

Table 6 — Average values of WTP related to BMI categories of respondents

BMI Classes * Frequency (%) WTP
Under weight: <18.5 9 2.16
Normal weight: 18.5-25 77 2.53
Over weight: 25-30 14 3.77
Total 100

To estimate the relationships between the WTP and the BMI categories, the follow-
ing linear model has been used and the results are reported in Table 7:

WTP=a +;Gender;+B,Agei+BsPhisical activityi+fsBMlig;

Table 7 — Linear regression model results

WTP- expected value Coef. Std. Err. t P>t

Gender -0.066 0.312 -0.21 0.832

Age 0.019 0.011 1.67 0.097

Phisical activity 2.155 0.292 7.37 0.000

BMI classes 0.501 0.252 1.99 0.049
R*=0.8059

The results show the role of the BMI in influencing the individual WTP for low-salt
bread. In particular, the WTP progressively increases from the lower class (€2.16) to the
higher class of BMI (€3.77), with a net WTP increase of €0.51. This result indicates that
consumers falling into critical BMI categories, such as overweight individuals, are con-
cerned about their choice of food.

Moreover, our results highlight that age and physical activity variables also posi-
tively influence WTP (Table 7). This is in line with what was expected; older individu-
als, who have a WTP for low-salt bread of €0.02 are more careful about the salt content
in their food. Ceteris paribus, individuals who undertake physical activity on a regular
basis show a higher WTP of €2.15. These outcomes verify that eating behavior is sig-
nificantly affected by the physical and demographic characteristics of consumers,
thereby confirming that social factors play a prominent role in consumers’ healthy food
choices (Story et al., 2008).
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ing that age was implemented as a continuous variable. In this case the estimated coeffi-
cient represents the marginal WTP for a one unit increase in that variable (1 year of
age), so the sample average increase of the WTP for low-salt bread increases by €0.019
per year. Put differently, an individual 10 years older than another shows a higher WTP
equal to €0.19. This result seems to be reasonable since the older an individual is the
more they care about their health, and it is consistent with a previous study that high-
lighted how older consumers are more interested in healthy food than younger consum-
ers (Roininen et al., 1999).

6. Discussion and conclusions

This study allowed to acquire detailed information about the current trends of a par-
ticular healthy product and to present for first time the results of a survey on the con-
sumption of salt-reduced bread, thereby contributing to the existing literature on the
WTP for a specific dietetic product.

The study deals with the adverse health effects resulting from a high consumption of
salt. The different range of topics covered by our survey has produced some very inter-
esting findings with several implications for medical and nutrition professionals and
food business companies involved in salt reduction programs.

The originality of this work lies in the limited availability of studies that specifically
investigate this specific typology of product and estimate, for the first time, the WTP for
a bread with a low salt content. The paper also highlights the key factors that contribute
to extending the current demand for salt-reduced products and provides some useful
insights for marketers and stakeholders. Furthermore market information on consump-
tion habits observed in this paper is of great relevance for the bakery industry.

The main descriptive statistics on the habits and attitudes of metropolitan area bread
consumers showed the prevalence of large distribution channels for bread and con-
firmed a special interest in processed food products with a low sodium content. Surpris-
ingly, the color of the crust and crumbs were deemed to be the most important charac-
teristics among the sensory attributes.

The WTP was estimated in order to determine whether consumers place a high value
on salt-reduced bread. The results show a fairly limited WTP for bread with a low so-
dium content. The relevant values were calculated at 20% over the price of normal
bread, highlighting how consumers are positively interested in this kind of product but
their intention to pay an additional price is rather limited. This fact has interesting im-
plications for producers. Loureiro (2003) stated that when the WTP for a new product is
fairly small, the implementation of new technology production practices can negatively
affect the profitability of the food processing industry if the associated costs are higher
than the benefits. In this sense our results would suggest that bread producers should
investigate the specific costs associated with the introduction of salt-reduced food tech-
nologies and see if these are justified given the level of consumers’ appreciation.

Our findings also point out for the first time the role played by the physical activity
levels and physical characteristics of the sampled consumers and show the role played
by the BMI in significantly influencing the individual WTP for low-salt bread. In par-
ticular, the study highlighted an increasing WTP as the lower BMI categories moved to



e e e et

sciousness among the more vulnerable subjects, such as the “overweight individuals”,
and should encourage policy makers and health institutions to put greater effort into
developing a more widespread information campaigns and to refine their past strategies
and policies.

Important implications of our study are relevant both to consumers and the food in-
dustry. To benefit consumers, the affixing of a label reporting the sodium content and
the simultaneous offer of low-sodium bakery products could promote a better nutritional
balance and assist consumers who wish to limit their salt intake.

Furthermore, our study found a direct correlation among the socio-economic charac-
teristics of consumers and their healthy food attitudes, thereby confirming the findings
of recent researchers (Glanz et al., 2007; Lalluka et al., 2007; Story et al., 2008).

The food industry has invested in research to introduce technological solutions for
reducing the total content of dietary salt in foods (Ruusunen and Puolanne, 2005) and
our insights suggest the food companies should exploit this market niche to satisfy the
demand from some modern consumers who have demonstrated a liking for low-salt
food.

Moreover, in light of high interest demonstrated by consumers and the limited will-
ingness to pay a differential price for this product, this study might have implications
also for policy makers. As a fact the findings of survey could assist policy makers to
ameliorate the impacts of excessive salt consumption by improving the individual re-
sponse of consumers in respect of their high sodium intake. Finally, because a good nu-
tritional education begins at childhood and its positive effects last until a much older
age, it would be advisable to introduce foods low in sodium in hospital canteens and in
school meals, particularly in kindergartens and primary schools.

Nevertheless this study has two limitations. First, as this was an exploratory analysis,
our sample was too small to be truly representative of the Italian population so the re-
sults of our study would need to be extended to overcome this limitation. Second, fur-
ther research should be carried out in order to improve upon and enlarge the sample in
other European countries in order to ascertain the current trends and results in a wider
part of the European population.
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