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Abstract 

On-farm product differentiation represents a valuable opportunity for mountain 
agriculture. Consumers appreciate mountain products’ characteristics, but when 
signalling instruments are lacking, consumers might not be able to recognize (and pay 
for) them. Through a choice experiment, this paper considers consumers’ willingness 
to pay for three attributes (mountain origin through the EU Mountain Product term; 
local endangered landrace; agroecosystems stewardship through rotational grazing). It 
considers lamb meat production and North-Eastern Italian consumers, also exploring 
attitudes towards food and differences across groups of consumers. The highest will-
ingness to pay is associated with the EU Mountain Product term, but communication 
strategies and public information provision are needed to enhance consumers’ overall 
knowledge.

Keywords:  Mountain Product term, Choice experiment, WTP, Local breed, 
Agroecosystem stewardship, Rotational grazing

Introduction
Areas facing natural or specific constraints include mountains and other marginal areas 
characterized by difficult natural conditions connected to climate, morphology and 
soil, which in turn cause higher production costs, lower yields, limited possibilities for 
the expansion of farms and limited production alternatives; hence, the profitability of 
farming activities is hindered (Institute for European Environmental Policy 2006; Ren-
ner et al. 2021). Although the severity of these issues varies in different areas of the EU 
(Schuh et al. 2020), low profitability leads, in general, to high rates of termination of agri-
cultural activities and to widespread land abandonment (Fayet et al. 2022; MacDonald 
et  al. 2000; Sluiter and de Jong 2007) with severe socio-economic and environmental 
consequences (Zavalloni et al. 2021).

Farmers in areas with natural constraints can adopt different strategies to improve 
their income (Bowler et al. 1996). They can integrate it through relying on off-farm 
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jobs (García-Martínez et  al. 2011) or introducing on-farm product differentiation, 
farming diversification through service provision (e.g. tourism) (Ilbery and Bowler 
1998; Sharpley and Vass 2006) and integration of processing and direct selling in the 
farm (Knickel et al. 2016).

Strategies based on on-farm product differentiation take advantage of specific 
product characteristics that might relate to a number of factors, such as the pro-
duction methods, respect for animal welfare, or geographical origin. In this respect, 
farmers in mountain areas potentially have a large spectrum of opportunities to add 
value to their products in the eye of consumers. The less intensive methods of pro-
duction (Teillard et al. 2012) as well as the use of less productive plant and animal 
landraces may be turned into value-adding factors thanks to consumers’ perception 
of mountain products as healthier and more environmentally friendly (Bernués et al. 
2014; Zuliani et  al. 2018). Moreover, local landraces have a strong link with local 
cultures and traditions (Bellon 2008) and are more adapted to the specific local envi-
ronmental conditions (Colino-Rabanal et al. 2018). Hence, products from such local 
resources could also benefit from the growing interest of consumers for local food 
and its links with tradition.

However, all these characteristics are credence attributes (Darby and Karni 
1973), thus suffering consumers’ information asymmetry. This issue might limit the 
demand and willingness to pay (WTP) for products from the mountains if no spe-
cific signalling instrument is adopted to increase consumers’ awareness and trust, 
especially in the case of longer supply chains that involve large-scale retail. As a way 
to signal and valorize the mountain origin of the products, by differentiating them 
from flatland products, the European Union introduced the “Mountain Product” 
(MP) voluntary quality term in 2012 (Reg. (EU) no. 1151/2012).

Ten years after the adoption of the EU Regulation on the MP term, the literature 
exploring consumers’ WTP for this label is still limited, as is research focusing on 
specific credence attributes of mountain products. Considering the importance of 
livestock rearing in mountain systems (Bernués et al. 2014), this paper contributes 
to this scarce literature by considering consumers’ attitudes towards three attributes 
that often characterize animal-based mountain products: i) the local landrace; ii) the 
mountain origin communicated through the MP term; and iii) the adoption of a spe-
cific livestock rearing practice, i.e. rotational grazing, which improves the steward-
ship of agroecosystems. An element of novelty of the paper is to consider the three 
attributes simultaneously in the evaluation.

This paper focuses on lamb meat consumption, given that all the three aforemen-
tioned attributes can be associated with sheep rearing systems in North-Eastern 
Italian Alps. Through a choice experiment, the paper estimates consumers’ WTP 
for them on lamb meat. In addition, it explores how the WTP varies across distinct 
groups of consumers and how it is affected by consumers’ attitudes.

The rest of this paper is structured as follows. In Sect. “State of the art”, we provide 
the state of the art of the scanty literature connected to the attributes under inves-
tigation. In Sect. “Methods”, we detail the methodology used in designing and con-
ducting the choice experiment. In Sects. “Results” and “Discussion”, we present and 
discuss the results, while we conclude in Sect. “Conclusions and policy implications”.
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State of the art
Local endangered landraces

Local animal breeds play a significant role in rural territories in several areas of the 
world (Scarpa et al. 2003; Tienhaara et al. 2015; Zander and Drucker 2008). Local breeds 
and varieties are a source of genetic diversity to be exploited in breeding (Fadlaoui et al. 
2006) and are adapted to the local territory and conditions (Colino-Rabanal et al. 2018). 
Thus, the advantages of maintaining local animal breeds and plant varieties are mani-
fold: agrobiodiversity conservation, agroecosystem resilience (Hajjar et al. 2008), main-
tenance of traditions and culture (Bellon 2008; Marsoner et  al. 2018), attenuation of 
climate change or disease outbreaks (Di Falco and Chavas 2009). These advantages are 
especially important for marginal areas, where the limited possibilities for human modi-
fication of the environment require using breeds and varieties suited to the specific local 
conditions rather than shaping the environment, using external inputs, to the needs of a 
certain (productive) variety or breed (Bellon 2006; Cavatassi et al. 2011).

Despite these advantages, local animal breeds are usually characterized by lower yields 
(Zander et  al. 2013). Thus, their conservation should be supported through economic 
incentives for livestock farmers. The issue can be approached either from a “citizen” or 
a “consumer” perspective (Tienhaara et al. 2015). A few studies demonstrate that people 
are willing to pay for the conservation of local animal breeds both as citizens and con-
sumers (Rodríguez-Bermúdez et al. 2020; Tienhaara et al. 2015; Zander et al. 2013). The 
citizen perspective was considered in academic studies when evaluating the willingness 
of respondents to support conservation programmes under public initiatives (Cicia et al. 
2003; Pouta et al. 2014): for example, the EU Rural Development Programmes include 
payments for on-farm conservation of endangered local breeds. Under the consumer’s 
perspective, the willingness of consumers to pay a price premium for products from 
local breeds offers a further valuable opportunity in addition to direct support and con-
servation programmes when enhanced through appropriate valorization strategies. The 
literature on consumers’ perspective mostly focuses on beef and pork and provides quite 
homogeneous results. Resano and Sanjuán (2018) observed that consumers express a 
higher liking for beef from a local breed compared to a widespread cattle breed. Com-
parable results on beef products were obtained by Scarpa et al. (2013), Scozzafava et al. 
(2014) and Tienhaara et al. (2015) when estimating consumers’ WTP. Díaz-Caro et al. 
(2019) found that Spanish consumers are willing to pay a price premium for ham pro-
duced from Iberian pigs compared to crossbred pigs, while the estimates of García-
Gudiño et al. (2021) reveal that the pig breed is indeed the most important attribute for 
these consumers. The indication of the (local) breed may also serve as a useful comple-
ment to the indication of origin, adding further value to the product (Domínguez-Tor-
reiro 2014; Resano et al. 2018). To the best of our knowledge, only one study, i.e. Gracia 
and De-Magistris (2013), deals with WTP for local lamb breeds, finding mixed results.

The previous studies highlight that, on average, consumers have positive attitudes 
towards livestock landraces. However, it has also been observed that consumers’ prefer-
ences are heterogeneous (Zanoli et al. 2013): Gracia and De-Magistris (2013), for exam-
ple, identify groups of consumers with a different valuation of the local breed for lamb, 
while Sanjuán and Khliji (2016) show that valuation of the breed attribute for beef dif-
fers according to geographical areas. Geographical proximity to the area where a breed 
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is usually reared (Zander et al. 2013), as well as knowledge of the breed (Zander et al. 
2013), might positively influence the valuation even if opposite results are also observed 
(García-Gudiño et al. 2021).

The Mountain Product voluntary quality term

The MP term, introduced in the EU legislation in 2012, aims to provide mountain farm-
ers with a tool to communicate to consumers the mountain origin of the products, hence 
avoiding the communication of misleading information about it (e.g. through the misuse 
of different mountain visual or textual references) (Santini et  al. 2013). Thus, the MP 
term might represent a useful tool to add value to the production of mountain agricul-
tural holdings, signalling the mountain origin of a product and differentiating it from 
similar products from the flatlands. The compliance rules to use the term concern the 
mountain location of the farming and processing activities and, in the case of animal 
products, the mountain provenance of feedstuffs. These rules, as well as the overall pro-
cedures to use the MP term, are usually not considered as a barrier by producers, mostly 
because of the limited transaction costs (Bonadonna 2016; Pagliacci et al. 2022).

Since 2012, implementation of the EU Regulation at country level has been scarce and 
patchy (Euromontana 2020). Italy, one of the forerunning countries with respect to the 
MP term, issued a comprehensive legislation and approved a national logo for MP prod-
ucts only in 2017. Consequently, the MP term adoption rate by farmers is, to date, quite 
low, especially in sectors other than dairy (Euromontana 2020; Pagliacci et  al. 2022). 
However, the MP term may have a large potential. Although it is not possible to claim 
that mountain products necessarily show a higher intrinsic quality, consumers usually 
show a positive attitude towards them, since they perceive food produced in mountain 
areas as more environmentally friendly, healthier, more traditional and of higher qual-
ity (Bentivoglio et al. 2019; Bernués et al. 2014; Zuliani et al. 2018). Bassi et al. (2021) 
observe that this perceived image of mountain food can induce a positive attitude also 
towards the MP label, stimulating purchase intentions. Some studies investigated con-
sumers’ response to livestock products from the mountains. Endrizzi et al. (2021) found 
that informing consumers about the mountain origin of cheese increases its “acceptabil-
ity”. Similarly, the addition of an explicit reference to a mountain area increases consum-
ers’ stated liking for beef (Resano and Sanjuán 2018). These positive attitudes seem to 
affect the purchasing behaviour (Hersleth et al. 2012) and the WTP for cheese and meat 
from mountain areas (Nam et al. 2020; Tempesta and Vecchiato 2013). So far, however, 
few studies explored the MP labelling on cheese, estimating positive WTPs (Mazzocchi 
et al. 2021; Mazzocchi and Sali 2022; Stiletto and Trestini 2022), while none assessed the 
WTP for MP meat.

Rotational grazing

Rotational grazing is a rearing practice consisting in dividing pastures in smaller areas 
and regularly moving livestock from one grazing area to the other. This practice, which 
is commonly associated with the rearing of livestock landraces in the Alps, is thought to 
have multiple positive effects, allowing for longer resting periods of the grazing areas. 
With respect to the production process, rotational grazing can increase forage produc-
tion (Díaz de Otálora et al. 2021; Holechek et al. 1999) and quality (Jacobo et al. 2006). 
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At the same time, rotational grazing increases stewardship of agroecosystems by provid-
ing valuable public services such as higher biodiversity levels for plants and insects (Per-
otti et al. 2018; Ravetto Enri et al. 2017; Ingty 2021), increased water conservation (Park 
et al. 2017; Qian et al. 2021) and soil improvement (Díaz de Otálora et al. 2021; Teague 
et al. 2011).

Until now, to our knowledge, no studies investigating consumers’ attitude towards 
this livestock rearing practice have been published, possibly due to the specificity of 
the issue. However, some literature exists exploring consumers’ preferences for differ-
ent types of livestock rearing systems. Such studies most often observe a positive WTP 
for products obtained from animals reared on pastures compared to fodder-fed animals 
reared in barns (e.g. Font i Furnols et al. 2011; McKendree et al. 2013; Risius and Hamm 
2017). However, these findings might be linked to the perception that they have positive 
impacts also on human health and animal welfare, besides the environment in general 
(Cardoso et al. 2016; Getter et al. 2015; Wätzold et al. 2016). In this respect, it might be 
more relevant to look for studies that asked consumers to evaluate specific ecosystem 
services provided by livestock rearing. To this end, Schulze et al. (2021) found that con-
sumers’ WTP for beef is higher when the livestock production takes place in nature con-
servation areas, while Markova-Nenova and Wätzold (2018) estimated a positive WTP 
for milk obtained from biodiversity conservation practices.

Methods
Questionnaire and choice experiment

As most of the Alps, North-Eastern Italian Alps have witnessed, in the last forty/fifty 
years, a progressive abandonment of farming and pastureland and a general dramatic 
decline in the number of farms, farmers and reared animals (Sturaro et al. 2005). This 
has caused a rewilding of the mountain environment that conflicts with demand of regu-
lating and cultural ecosystem services. In the Veneto region (as in the rest of the EU), 
maintaining traditional farming practices and supporting the still existing farms rearing 
livestock landraces is one of the tools devised by the Rural Development Programme to 
contrast these trends. The Sheep-UP Project (n. 4113748), financed by the Measure 16—
Cooperation of the Veneto region Rural Development Programme 2014–2020 and next 
to its completion, is one of these initiatives. It is a four-year multidisciplinary project 
aiming at identifying tools and strategies for adding value to products of four endan-
gered sheep landraces in the regional mountainous areas and strengthen their connec-
tion with demand for local traditional food products and ecosystem services linked with 
their breeding, thus contributing to re-vitalize the farming activities. Considering the 
review of the literature on this topic and the relevant aspects associated with the con-
sumption of lamb meat emerged through a participatory approach carried out within 
the project, a questionnaire-based choice experiment was set and implemented to esti-
mate consumers’ WTP for the three credence attributes.

First, a pilot study (October 2021) on 34 respondents tested the questionnaire and pro-
vided initial estimates for the consumers’ valuation of the attributes of interest. Assum-
ing no prior knowledge about the respondents’ attitudes towards the studied attributes, 
an orthogonal design was used, and a conditional logit model was implemented. The 
results of the pilot study were used to define both an efficient discrete choice experiment 
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(DCE) design and the optimal sample size. Following de Bekker-Grob et al. (2015), we 
checked that the final sample size was large enough to identify the effects of the attrib-
utes on consumers’ choices at the 95% significance level.

The final survey was conducted on a stratified sample of 528 respondents from the 
Veneto region.1 An online questionnaire was administered in November 2021 by a 
market and social survey company. The questionnaire consisted of five sections, which 
address: i) respondents’ general sheep meat consumption habits and knowledge of local 
endangered sheep landraces reared in the North-Eastern Italian Alps; ii) respondents’ 
knowledge of the “Mountain Product” term; iii) respondents’ general food consumption 
habits and environmental attitudes; iv) implementation of the DCE, where respondents 
are asked to choose among different product alternatives; and v) respondents’ socio-
demographic characteristics.

The product offered in the DCE was packaged lamb ribs (500 g), a lamb meat product 
Northern Italian consumers are familiar with. The DCE allowed investigating consum-
ers’ stated preferences for three attributes: Sheep breed, Mountain Product and Grazing 
practice. Table 1 reports the levels of each attribute, including the price attribute, which 
is needed to estimate the WTPs.

Each non-price attribute was briefly described to the respondents at the beginning of 
section iv of the questionnaire (the DCE section), given that some consumers might be 
unfamiliar with them. The description, reported in Table 8 (Annex 1), was agreed with 
the multidisciplinary project team. The choice to describe the attributes before the DCE 
makes estimates valid conditional on a basic consumers’ knowledge of these characteris-
tics (Kragt and Bennett 2012).

The price levels were based on retail prices of lamb ribs observed in the region. Similar 
to Apostolidis and McLeay (2016), Van Loo et al. (2011) and Gracia (2014), the lower 
and upper prices in the DCE were set equal to the second lowest and the second highest 
market price, while the middle price equalled the average market price.

Each choice set included two purchasing alternatives in addition to a no-buying 
option, identified by the binary variable No choice, to make the hypothetical choice more 
realistic (Hensher et al. 2005). Figure 1 provides an example of a choice set.

Identification of the choice sets was based on a DB-efficient design, built using the R 
package idefix (Traets et al. 2020). The package adopts the Modified Fedorov algorithm 

Table 1  Attributes used in the choice experiment

Attribute Type Levels

Sheep breed Binary Local breed (1); Unspecified (0)

Mountain Product Binary Italian MP logo (1); No logo (0)

Grazing practice Binary Rotational grazing (1); No graz-
ing information (0)

Price (€) Categorical 8.00; 10.00; 12.50

1  The sample selection procedure excluded vegetarian and vegan respondents, since they are not concerned with meat 
consumption. However, among non-vegan and non-vegetarian consumers, those not purchasing lamb meat were 
included, since they might be potential consumers, at least in the future.
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to build Bayesian efficient designs, which are more robust than the usual D-efficient 
designs (Walker et al. 2018). The adopted design “aims to select those choice sets that 
force the respondents to make trade-offs, hereby maximizing the information gained 
from each observed choice” (Traets et al. 2020: p. 2). To build a DB-efficient design, it 
is necessary to specify in advance the prior distributions of the parameters associated 
with the attributes included in the choice experiment. Normally distributed priors are 
used, obtained from the estimates from the pilot study. The final design consists of seven 
choice sets and has a DB error of 0.47.

The econometric model

DCEs draw on Lancaster’s theory, which considers each product as a bundle of attrib-
utes, claiming that individuals derive their utility from the specific attributes of a good, 
rather than from the good as a whole (Lancaster 1966). Based on this theoretical con-
struct, it is possible to estimate the consumers’ valuation of each attribute of a product.

This theoretical approach is translated in the conditional logit (CL) model (McFad-
den 1974), namely the traditional econometric strategy used to analyse respondents’ 
choices in DCEs, based on the random utility theory (McFadden 1974). As this model 
cannot account for heterogeneity in individual preferences, a way to solve this issue is 
offered by the random parameter logit (RPL) model (Hensher and Greene 2003; McFad-
den and Train 2000; Train 2003), which builds on the CL model assuming a distribution 
of the attribute parameters over the sample of respondents. In particular, the RPL model 
assumes that the utility that an individual n derives from choosing alternative j on choice 
occasion t is:

The utility function in (1) includes a non-stochastic component, i.e. a linear function of 
a vector of attributes Xnjt and their associated parameters βn , which account for individ-
ual preferences heterogeneity. Under utility maximization, and assuming the stochastic 

(1)Unjt = βn
′

Xnjt + εnjt

Fig. 1  Example of a choice set provided to respondents
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error term εnjt is i.i.d. extreme value type I, the probability P of an individual n choosing 
alternative i over alternative j in choice occasion t is given by:

It is important to note that the probability in (2) is conditional on βn . However, since 
βn is unknown and it is therefore impossible to condition on it, the unconditional choice 
probability is obtained by:

where f (β) is the density distribution of the parameters. As highlighted in Train (2003: 
p.139), the probability in (3) is “a weighted average of the logit formula evaluated at dif-
ferent values of β , with the weights given by the density f (β) ”. It is up to the researcher 
to choose, for each random parameter, the most appropriate density distribution.

In our specification, the respondents’ choices are modelled using a RPL model where 
X = {Sheep breed, Mountain Product, Grazing practice, Price, No choice}. All variables 
are treated as random with a triangular density distribution τ (β) , which is lower bounded 
at zero for Sheep breed, Mountain Product and Grazing practice, and upper bounded at 
zero for Price and No choice.2 Triangular distributions τ (β) , in which β is both the mean 
and the dispersion parameter, have the advantage of constraining respondents’ param-
eters for each specific attribute to have all the same sign (Campbell et al. 2008). In our 
case, assuming a positive distribution for the three non-price parameters and a negative 
distribution for the price parameter, this assumption ensures positive individual WTPs 
for the three non-price parameters. In addition, the use of triangular distributions pre-
vents the problem of estimating unreasonably large parameters for some individuals, a 
concern that arises when using, for example, normal or log-normal distributions (Train 
2003). Both the estimation of the RPL model and the analyses detailed in the next sec-
tion were performed using the R software.

The analysis of individual preferences

In the RPL model framework, using simulation techniques, it is possible to retrieve the 
preferences of single respondents based on their observed choices. Specifically, the indi-
vidual parameters and WTPs are obtained generating 10,000 pseudo-random draws 
from the unconditional distribution of the estimated parameters, computing their indi-
vidual-specific values for each draw and aggregating them at the individual level using 
(4) and (5), as reported in Greene et al. (2005).

(2)Pnit(βn) = P Unit > Unjt =
exp(βn

′

Xnit)

j exp(βn
′
Xnjt)

(3)Pnit =

∫ (
exp(βn

′

Xnit)∑
j exp(βn

′
Xnjt)

)
f (β)dβ

(4)β̂n =

1

R

∑
r β

r
nP

(
yn|xn,β

r
n

)

1
R

∑
r P

(
yn|xn,βr

n

)

2  The decision to assign a negative triangular distribution to the No choice attribute is driven by the strongly negative 
estimates obtained for this variable in the pilot study.
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In (4) and (5), β̂n and ŴTPn are the estimated individual parameters and WTPs, R is 
the number of draws, βr

n and γ r
n are, respectively, the non-price and price parameters 

extracted in the rth draw and P
(
yn|xn,β

r
n

)
 is the individual likelihood of observing the 

specific set of choices yn conditional on the attributes and on the extracted parameter.
The individual parameters and WTPs were used to conduct two types of analysis. The 

first one is observational: it compares the distribution of the individual parameters and 
WTPs, for each attribute, among distinct groups of individuals.3 This is done performing 
statistical tests for the difference in group means.

The second analysis aims at identifying the impact of respondents’ general attitudes 
on their WTP for the attributes considered. Before the DCE section, respondents were 
provided with a set of eleven statements (Table  9) about habits and behaviours when 
purchasing food, as well as about environmental attitudes.4 As common in the litera-
ture analysing consumer attitudes (e.g. Weinrich and Elshiewy 2019; Roininen et  al. 
1999), respondents were asked to rate each item on a numerical scale according to their 
degree of agreement. Here, a seven-point scale is used, from “1—Strongly disagree” 
to “7—Strongly agree”. An exploratory factor analysis was conducted to identify gen-
eral respondents’ attitudes, whose effect on the WTP for each attribute was identified 
through three OLS regressions. In the models for the Sheep breed and Mountain Product 
attributes, the prior knowledge of either a local breed or the MP label was added to the 
model, under the assumption that this knowledge directly affects the WTP, increasing 
the familiarity of the respondent with the breed’s name or the MP label.

Results
Respondents’ characteristics and attitudes

Table 2 reports the socio-economic characteristics of the sample of respondents com-
pared to the regional data.5 Table 3 shows the frequency of consumption of lamb meat 
in general and of local breeds. It is important to notice that 22.5% of the respondents do 
not consume lamb meat, mostly because of their eating habits, which are more impor-
tant barriers than taste-related ones.6 The fact that taste is not the main obstacle to the 
decision to buy lamb meat supports our choice to also include lamb meat non-consum-
ers in the sample, since they might be potential consumers in the future. With respect to 

(5)ŴTPn =

1

R

∑
r
βr
n

γ r
n
P
(
yn|xn,β

r
n

)

1
R

∑
r P

(
yn|xn,βr

n

)

3  An alternative for the analysis of heterogeneity in respondents’ preferences was to include interactions between attrib-
utes and group variables in the specification of the structural model. However, in nonlinear models, the interaction 
effects are not a simple function of the coefficients associated with the interaction terms (Greene 2008). This leads to 
(Ai and Norton 2003): i) the interaction parameters are not revealing of either the sign or the magnitude of the interac-
tion effects; ii) the standard t-tests on the parameters cannot be used to test the statistical significance of the interaction 
effects; and iii) the value of the interaction effects is conditional on the independent variables.
4  The specific items reported in Table 9 were selected to investigate those consumer attitudes that are potentially rel-
evant for sheep meat consumption, as emerged from discussions with retailers and restaurant owners involved in other 
project activities.
5  The sample is representative of the regional population with respect to gender, NUTS3 region of residence and moun-
tain residence, as shown in Table 2. For other variables, differences are observed, presumably due to self-selection, which 
led to oversampling consumers under 44 years old by around 10%.
6  The share of lamb meat non-consumers might be underestimated with respect to the actual share in the Veneto popu-
lation due to self-selection.
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Table 2  Socio-demographic characteristics of the sample and in the Veneto region (percentage 
values)

Sample of respondents: authors’ elaboration on primary data. Veneto region: authors’ elaboration on Veneto region 
Statistical System—2020 data (gender, age, mountain residence, NUTS3 region of residence) and on ISTAT Census—2011 
data (education, family members). No official data available for children under 18 and income situation

Variable Sample of respondents Veneto region

Gender (males) 50.8 49.1

Age

 18–29 18.5 15.3

 30–44 30.5 22.6

 45–54 27.1 21.4

 55–80 23.9 40.8

Education

 None 1.9 7.4

 Primary school 2.5 21.6

 Lower secondary school 24.2 30.1

 Upper secondary school 47.2 30.7

 University degree 24.2 10.2

Family members

 1 person 9.7 29.4

 2 persons 29.5 27.9

 3–4 persons 53.2 36.6

 More than 4 persons 7.6 6.1

Presence of children aged less than  18 68.4 –

Income situation –

 Difficult 7.0 –

 Modest 26.9 –

 Normal 47.2 –

 Good 15.5 –

 Very good 1.1 –

 No answer 2.3 –

Mountain resident 20.5 19.9

NUTS3 region of residence (provincia)

 Belluno 4.4 4.1

 Padova 19.7 19.2

 Rovigo 4.9 4.7

 Treviso 17.0 18.1

 Venezia 17.6 17.3

 Verona 18.6 19.1

 Vicenza 17.8 17.6

Table 3  Share of respondents buying lamb meat and lamb meat of local breeds (values in %)

Frequency Lamb meat Lamb meat of 
local breeds

I do not know any local breed – 53.4

Never 22.5 11.0

At least once a year 32.4 18.0

At least once a month 23.1 12.1

At least once a week 22.0 5.5
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local breeds, the share of non-consumers is 64.4%. This is mainly due to the poor knowl-
edge of these breeds (more than half of the respondents do not know any Veneto local 
breed7), since among respondents who knows them, the share of non-consumers falls to 
11%.

Also, the respondents’ knowledge of the MP label is poor, with only 40% of respond-
ents being aware of it. Moreover, only 13% of respondents can identify the correct mean-
ing of the term. Despite this little knowledge, respondents have positive expectations 
towards products bearing the MP term, such as maintaining the farming activity in 
the mountains, the local identity and environmentally friendly production methods. In 
terms of purchases, among those who know the label, 60% buy these products at least 
once a month. MP cheese and milk are bought the most (72.6% and 43.3% of respond-
ents, respectively), while MP meat is bought by only 35.1% of respondents.

Random parameters logit model results

Table 4 reports the estimated parameters of the RPL based on the DCE responses (the 
No choice option was chosen in 15% of the choice sets). All estimates are statistically sig-
nificant at 5% level. Consumers evaluate each of them independently from the others, as 
suggested by an alternative specification showing that interactions among the attributes 
are not statistically significant.

Performing 10,000 pseudo-random draws from the distributions of the estimated 
parameters, both the individual parameters and marginal WTPs are estimated. Table 5 
shows their average values, reporting in the third column the average calibrated mar-
ginal WTPs, computed using the median calibration factor identified by Murphy et al. 

Table 4  Estimated parameters and standard deviations from the RPL model, standard errors in 
parenthesis

* Statistically significant at the 5% level

The standard deviation (σ) of centred triangular distributions is obtained as σ = �/
√
6 , where � is the difference between 

the median value (β) and the minimum (Forbes et al. 2011)

Variable β σ

Sheep breed 1.26*
(0.06)

0.51

Mountain product 1.37*
(0.06)

0.56

Grazing practice 0.95*
(0.06)

0.39

Price  − 0.47*
(0.02)

 − 0.19

No choice  − 6.23*
(0.30)

 − 2.54

Log-likelihood  − 2705.9

AIC 5421.82

BIC 5443.17

McFadden pseudo-R2 0.28

7  The questions used for assessing the knowledge of local breeds and for the MP term are reported in Table 10 of Annex 
A.
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(2005) in a meta-analysis of stated preference valuation studies.8 The parameters means 
in Table  5 and estimates in Table  4 are similar, suggesting that the model is correctly 
specified and consistently estimated (Allenby and Rossi 1998; Train 2003).

The results indicate that consumers, on average, are willing to pay for the three 
attributes of lamb ribs: local sheep breed, MP term and rotational grazing. The WTP 
for the first two attributes is higher than that for the environmentally friendly pro-
duction method. However, the results show that consumers’ WTP varies across con-
sumers’ groups, defined by the following characteristics: lamb meat consumption, 
knowledge of local breeds, knowledge of the MP term and residence in mountain 
areas (Table 6).

The statistically different parameters among groups denote a different appreciation of 
consumers for a given attribute, while statistically different WTPs also capture the price 
effect. The results show that both the individual parameters and the WTPs for the sheep 
breed attribute significantly vary between consumers who know and do not know local 

Table 5  Means of the simulated individual parameters and marginal WTPs

Attribute Average simulated βn Average simulated WTPn Average 
calibrated 
WTPn

Sheep breed 1.23 4.47 3.31

Mountain Product 1.34 4.67 3.46

Grazing practice 0.94 3.35 2.48

Price  − 0.44 – –

No choice  − 6.15 – –

Table 6  Average values of the individual parameters and WTPs for distinct groups of respondents

Superscript letters indicate whether the group means are statistically different at the 5% level, according to a Tukey test or a 
t test

Grouping variable Group Price Sheep breed Mountain 
Product

Grazing 
practice

βn βn WTPn βn WTPn βn WTPn

Lamb meat consumption No  − 0.54a 1.18a 3.27a 1.32a 3.52a 0.93a 2.53a

Unspecified breed  − 0.44b 1.23ab 4.25b 1.34a 4.50b 0.93a 3.16b

Local breeds  − 0.37c 1.27b 5.52c 1.35a 5.63c 0.96a 4.10c

Knowledge of local breeds No  − 0.47a 1.21a 3.91a 1.33a 4.15a 0.93a 2.94a

Yes  − 0.40b 1.26b 5.11b 1.35a 5.28b 0.95a 3.81b

Knowledge of MP term No  − 0.46a 1.23a 4.18a 1.31a 4.29a 0.94a 3.14a

Yes  − 0.40b 1.24a 4.92b 1.39b 5.27b 0.94a 3.66b

Mountain resident No  − 0.44a 1.22a 4.36a 1.35a 4.64a 0.94a 3.29a

Yes  − 0.42a 1.26a 4.90a 1.30a 4.82a 0.94a 3.56a

8  Calibration might be necessary to take account of the hypothetical bias that may arise in this type of study, although 
this bias is usually lower for WTP elicitations (compared to willingness to accept ones) and for private than for public 
goods (List and Gallet 2001). However, it is important to note that the calibration factor identified by Murphy et  al. 
(2005) results from a wide variety of diverse goods, so the calibrated WTPs in Table 4 should be taken as indicative.
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breeds. The same occurs for knowledge of the MP attribute. Conversely, when consid-
ering the grazing practice, the differences among all the subgroups are statistically sig-
nificant only for WTPs. Finally, both the parameters and the WTPs do not depend on 
the proximity of the consumers to the mountains, which is the area where local sheep 
breeds are reared in the studied context.

Consumers’ attitudes and WTPs

The exploratory factor analysis identifies three factors affecting the consumers’ purchas-
ing decisions (Table  9 in Annex A). These factors express the respondents’ attitudes 
towards food quality related to the origin and tradition (Quality), food convenience 
characteristics (Convenience) and conservation of the environment (Environment). 
The internal consistency of the three factors, measured through the Cronbach’s alpha 
coefficient ( αQuality = 0.80 , αConvenience = 0.73 , αEnvironment = 0.74 ), can be considered 
satisfactory.

The log-regression of the respondents’ WTPs for each attribute on the identified fac-
tors produces the results in Table 7.9 Both the consumers’ Quality and Environmental 
attitudes positively affect the WTP for all attributes, while Convenience, as expected, has 
a negative effect on the individual WTPs. Knowing either local breeds or the MP term 
increases the WTP for the respective attributes.

Discussion
The DCE results show positive significant marginal WTPs for each considered attrib-
ute (Sheep breed, Mountain Product, Grazing practice). Each attribute is valued indepen-
dently by respondents, with no overlaps in the overall appreciation of lamb meat. With 
respect to the MP term, this result is in line with the evidence from Stiletto and Trestini 
(2022), who observed that there is no conflict in consumers’ evaluation between the MP 
term and the organic labelling on cheese.

Table 7  Estimated coefficient of the OLS regression of consumers’ attitudes on ln(WTP)

* Statistically significant at the 5% level

Variable Sheep breed Mountain Product Grazing practice

Intercept 0.73*
(0.16)

0.70*
(0.15)

0.40*
(0.15)

Attitude: Quality 0.06*
(0.01)

0.06*
(0.01)

0.06*
(0.01)

Attitude: Convenience  − 0.04*
(0.01)

 − 0.03*
(0.01)

 − 0.04*
(0.01)

Attitude: Environment 0.02*
(0.01)

0.02*
(0.01)

0.03*
(0.01)

Breed knowledge 0.18*
(0.05)

– –

MP term knowledge – 0.18*
(0.05)

–

Adjusted R2 0.13 0.14 0.13

9  The robustness of the estimates is assessed performing an additional estimation through FGLS. No differences are 
observed, suggesting that heteroskedasticity is not an issue.
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The highest average WTP is attached to the EU Mountain Product quality term. This 
shows the importance consumers attach to the public assurance of the quality labels. 
From a producers’ perspective, the MP term makes it easier to trustworthily commu-
nicate the mountain origin of their products, thus capturing the positive image that 
consumers associate to mountain farming (Bernués et al. 2014; Zuliani et al. 2018). This 
result extends the positive evaluation of the EU MP label to meat products, adding to the 
findings provided by Mazzocchi et al. (2021), Mazzocchi and Sali (2022) and Stiletto and 
Trestini (2022) for cheese.

The second highest average WTP is estimated for the local sheep landrace. The evi-
dence of a positive WTP is consistent with previous findings (Gracia and De-Magistris 
2013 for lamb; García-Gudiño et  al. 2021 for pigs; Resano et  al. 2018 for beef ). The 
willingness of consumers to pay an additional price premium confirms the market as a 
viable complement to publicly funded conservation programmes to protect local breeds 
from the risk of extinction (Tienhaara et al. 2015), increasing the profitability of farming 
as well.

Respondents expressed a positive attitude also towards the environmentally friendly 
rearing practice, i.e. rotational grazing, but the marginal WTP average value is around 
30% lower than that for the MP term. The positive valuation of this attribute is consist-
ent with other evidence showing interest of consumers for environment-related attrib-
utes in livestock products (Markova-Nenova and Wätzold 2018; Schulze et  al. 2021; 
Stampa et al. 2020). The lower average WTP observed for this attribute can be explained 
by its public nature, for which people are usually more willing to pay as taxpayers than as 
consumers (see Defrancesco et al. 2017 for a review).

Like other studies on consumers’ valuation of local breeds (e.g. Gracia and De-Mag-
istris 2013; Zanoli et al. 2013), mountain origin (Sanjuán and Khliji 2016; Tempesta and 
Vecchiato 2013) and MP term (Mazzocchi and Sali 2022), our results show that consum-
ers’ preferences are heterogeneous. In our case, preference heterogeneity is not linked to 
the proximity of consumers to the area where the local breed is reared or to their resi-
dence in the mountains, as observed by some authors (e.g. Zander et al. 2013; Oliveira 
et al. 2021). Rather, it seems linked to prior respondents’ knowledge of the attributes and 
their consumption habits.

Knowledge of the attributes by consumers is a crucial factor. In the EU context, con-
sumers are often scarcely aware of food quality labels (Eurobarometer 2020). This also 
occurs in our sample, where most of the respondents were not previously aware of 
the meaning of the MP term and of the other attributes. This is in line with previous 
studies on consumers’ knowledge of livestock systems (Cardoso et al. 2017; Clark et al. 
2019) and local breeds (García-Gudiño et al. 2021; Zander et al. 2013). However, prior 
knowledge of local breeds and of the MP term increases the respondents’ WTP for these 
attributes: this suggests that providing information to consumers might play a key role 
to further exploit their market potential. With respect to consumption habits, the WTP 
for each attribute is higher for respondents who buy lamb meat, and even higher for 
those who already purchase lamb meat of local breeds.

With respect to consumers’ general attitudes, all the considered product attributes 
are valued more by respondents who pay attention to the quality (certifications, origin, 
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tradition) of the food products they buy and have a high environmental attitude, albeit 
the latter aspect plays a more limited role. These positive impacts on WTPs play in 
favour of a market segmentation, supported by information and communication strat-
egies targeted to quality-oriented consumers, in order to capture their higher WTP. 
In addition, while most non-buyers maintain that price is not a relevant barrier to the 
purchase of local breed or MP meat, convenience attributes (e.g. the ease of finding the 
meat of local breeds) matter. Therefore, market segmentation strategies might be valu-
ably complemented by making the product more available in the retail channels where 
the final consumer usually buys lamb meat (e.g. in butcheries and large-scale retail). The 
evidence collected from the survey that the attitudes of consumers affect the evaluation 
of the three attributes in the same direction might facilitate the implementation of such 
a market strategy.

Conclusions and policy implications
In line with the objectives, our work has assessed the consumers’ WTP for three cre-
dence attributes of lamb meat: local endangered landrace, mountain origin assured 
through the EU MP term and rotational grazing allowing stewardship of agroe-
cosystems. The paper contributes to the scarce literature on the issue, providing a 
simultaneous evaluation of the three attributes, which is an element of novelty. Con-
sumers are willing to pay a premium price for all three attributes independently of 
one another.

With respect to the European MP term, this result suggests that it might create poten-
tial opportunities to valorize mountain products, in line with the objective of the EU 
legislation. Above all, the MP term thus offers producers an alternative strategy for on-
farm product differentiation, signalling the mountain origin of the product with rela-
tively lower burdens and costs compared to certified quality schemes, i.e. geographical 
indications (GIs). In addition, producers are not bound to be involved in any coopera-
tive structure, although locally based cooperation strategies might add further value to 
local mountain products and reduce the transaction costs associated to the adoption 
and the management of the MP term. On the other hand, producers already involved in 
GI schemes might benefit as well from the adoption of the MP term, which can act as a 
within-GI differentiation tool. However, further research is needed to test these findings 
in larger areas, e.g. in other alpine contexts, and to explore the relation of the MP term 
with other valorization tools.

Despite the potential for valorization, a major factor limiting it with regard to all 
attributes might be the poor prior knowledge by consumers. This limiting factor—which 
is not new in the broader literature, but has been scarcely explored in the specific con-
text of meat products from mountain areas—asks for the implementation of communi-
cation strategies by producers, targeted specifically to food quality-oriented consumers, 
to capitalize on their higher WTP.

The existence of this limiting factor for the adoption of the MP term calls for a 
proactive role of policymakers. Actually, our results confirm that “the [MP] scheme 
has not yet fully met its potential in the Member States due to a short time of its 
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application” (European Commission 2022: p. 24). In particular, even if the EU MP 
term objective was to provide “mountain producers with an effective tool to better 
market their product and to reduce the actual risks of consumer confusion as to the 
mountain provenance of products on the market” (European Commission 2022: p. 
24), the scarce knowledge of the tool among consumers jeopardizes its effectiveness. 
Hence, some policy actions might be advisable, both to strengthen producers’ com-
munication strategies on the MP term and to complement them by a direct informa-
tion activity carried out by public institutions at the EU and country level. In Italy, 
rural development programmes (RDPs) already provided financial support to produc-
ers’ communication activities for quality schemes. However, this support was targeted 
to producers’ associations (e.g. consortia) only, hence limiting its effectiveness for MP 
producers. This issue remains even in the new 2023–2027 Common Agricultural Pol-
icy according to the Italian Strategic Plan.

Similarly, the rearing of endangered local breeds is financially supported by the EU 
RDPs, but with no information provision to consumers by public institutions aiming at 
increasing their knowledge. Valorization of the environmentally friendly food products 
is currently left to quality schemes developed at the national level, which has an even 
more limited impact on consumers, at least in the Italian case. Actually, in Italy, these 
schemes are managed at the regional scale, which results in the presence of multiple 
logos, a possible source of confusion for consumers. To this end, the EU “Farm to Fork” 
strategy (European Commission 2020) aims to empower consumers to make sustainable 
food choices, by proposing a sustainable food labelling framework in 2024. A single EU 
labelling system could enhance consumers’ knowledge and provide a trustworthy assur-
ance scheme also for this credence attribute.

Consumers’ confusion deriving from the existence of multiple logos also character-
izes the market of mountain-origin products. While the introduction of the MP term 
was precisely aimed at solving this issue, the implementation of a strict control activ-
ity on the market by institutions and public authorities is still limited, thus threatening 
MP producers to fully reap the benefits of the MP term. A rigorous institutional control 
activity would also benefit consumers, allowing their purchase decisions to be based on 
more reliable information.

In line with the issues mentioned above, further research is needed. While this study 
showed the important role of consumers’ prior knowledge of the attributes, a deeper 
understanding of the impact of information provision on increasing the WTP for the 
considered attributes might be useful to better tailor public and private information 
activities. Additionally, the actual harm caused by the presence of multiple logos sig-
nalling the mountain origin can be investigated to justify the implementation of control 
activities.

Appendix
See Tables 8, 9 and 10. 
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Table 8  Description of the attributes provided to respondents before the choice experiment

Attribute Description

Sheep breed Traditional local breeds are considered at risk of extinction, while they have a strong link with the 
tradition and culture of their territories of origin. The focus here is on local breeds reared in the Veneto 
region

Mountain Product The presence of the EU “Mountain Product” label on the product guarantees that animals were reared 
and slaughtered in a mountain area and fed with feedstuff mainly produced in a mountain area

Grazing practice All lambs are reared on pasture. Under rotational grazing only, pasture is split in plots which are 
alternatively used according to a specific scheme. This has positive effects on the quality of the fodder, 
increases the pasture biodiversity and improves the landscape mosaic, also preventing the overexpan-
sion of the forest

Table 9  Results of the exploratory factor analysis on 11 attitude statements (seven-point scale)

Statement Mean SD Factor Loading

When purchasing food products, I pay specific attention to the presence of 
quality labels (e.g. PDO, PGI, organic)

5.29 1.38 Quality 0.8

When purchasing food products, I pay specific attention to the region/area of 
origin

5.29 1.41 Quality 0.7

When purchasing food products, I pay specific attention to the traditional 
character of products

5.11 1.42 Quality 0.6

When purchasing food products, I pay specific attention to the fact that price is 
not too high

5.22 1.32 Convenience 0.7

When purchasing food products, I pay specific attention to the ease in prepar-
ing/cooking them

5.25 1.43 Convenience 0.7

When purchasing food products, I pay specific attention to the ease in finding 
them in the habitual places where I buy food

5.34 1.31 Convenience 0.6

When purchasing food products, I pay specific attention to the fact that they 
are products that I consume regularly

4.94 1.38 Convenience 0.6

I usually talk about the environment with my friends 4.56 1.67 Environment 0.8

The environmentally sustainable production method is an important choice 
criterion when I purchase a food product

5.25 1.38 Environment 0.7

I feel frustrated and angry when I think about how some factories pollute the 
environment

5.54 1.51 Environment 0.6

I would be willing to pay an additional pollution tax on diesel oil and gasoline if 
this contributes to significantly lower air pollution

4.11 1.90 Environment 0.6

Table 10  Questions used to assess the knowledge of the local breeds and of the MP term

Question Alternatives

In Veneto some local sheep breeds are reared. Did you hear 
about any of the following? (Multiple answers are possible)

Alpagota (Alpago lamb)

Brogna

Foza

Lamon

None

Did you see this logo before? (MP label was shown on the 
questionnaire)

Yes

No

In your opinion, which of the following characteristics a 
product must have to be labelled with the MP logo? (Multi-
ple answers are possible)

It must be produced using environmentally sustainable 
methods

It must be produced using raw materials mainly produced in 
mountain areas

It must be produced following traditional production 
methods

It must be produced using methods guaranteeing animal 
welfare

It must be produced without the use of GMO products

It must be produced in Veneto region

The processing of the product must take place in mountain 
areas
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