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Abstract
Aim of study: To test the hypothesis that consumers’ willingness to pay (WTP) for traditional food products expresses 

their willingness to conserve the bundle of ecosystem services (ES) provided by the territories of origin and that the 
intensity of these preferences is subject to spatial discounting.

Area of study: We used Iberian dry-cured ham as a case study. This is a traditional and highly appreciated product 
characteristically produced in the Dehesa agroforestry system (southern Iberian Peninsula), an agricultural system char-
acterized by high levels of ES provision.

Material and methods: The analysis relies on a discrete choice experiment using some recently developed spatial 
indexes that go beyond traditional “distance-decay” effects. This method was fed with primary data gathered from a 
face-to-face survey administered in Andalusian food retail establishments to 1,158 Iberian ham (acorn- or fodder-fed) 
consumers.

Main results: The results provide evidence of the effects of spatial discounting on the purchase of acorn- and fod-
der-fed Iberian hams associated with the agroecosystem in which they are produced. These effects presumably stem from 
consumers’ cultural identity linked to the agroecosystem of origin and their willingness to support the local economy and 
communities. In addition, in the case of acorn-fed Iberian ham, spatial discounting is affected by consumers’ perception 
of the ES provided by the agroecosystem, with consumers who significantly perceive these services showing a higher 
WTP, regardless of their place of residence (no spatial discounting).

Research highlights: Relevant insights can be gained from the results, especially concerning marketing strategies and 
the adoption of environmental and sociocultural certifications.

Additional key words: Iberian dry-cured ham; consumers’ preferences; ecosystem services; choice experiments; 
dehesa; agroforestry system; commodification.

Abbreviations used: AIC (Akaike information criterion); ASC (Alternative Specific Constant); CP (consumer pro-
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Introduction

Food products have a wide array of attributes, both in-
trinsic (e.g., taste, flavor, texture, or color) and extrinsic 
(e.g., brand, packaging, quality certification label, denom-
ination of origin, image of traditional product, or health 
benefit effects), which can provide particular benefits that 
consumers seek and that will ultimately support their per-
sonal values (Espejel et al., 2007). Existing literature on the 
attributes influencing meat purchase decisions has provided 
wide-ranging evidence that the extrinsic attributes such as 
the geographical origin and the production/farming tech-
nology (i.e., type of breed, feed use, environmental-friendly 
labels, animal welfare) are highly relevant. Among others, 
Hersleth et al. (2012), Bernabéu et al. (2018), and Aboah 
& Lees (2020), show that these attributes tied to the agri-
cultural production systems significantly affect consumers’ 
willingness to pay (WTP) for food products.

Different reasons can mainly motivate consumers’ pref-
erences for the extrinsic attributes related to the agricultur-
al production system, which to some extent can be sepa-
rated according to use and non-use values stemming from 
food consumption. Within the former, extrinsic attributes 
related to the production system can be understood by con-
sumers as quality cues informing them about the sensory 
properties of the food product to be consumed, with pref-
erences very much subject to be modulated by cultural fac-
tors (Salazar-Ordóñez et al., 2018). Consumers may also 
consider that these extrinsic attributes provide personal use 
values emanating from sociocultural and environmental 
services provided by the agricultural production systems 
and enjoyed by the familiarized consumer (Borrello et al., 
2022), especially when local food is consumed (Gracia et 
al., 2014). Within the non-use values attached to the ag-
ricultural production system, the related-extrinsic attrib-
utes may also be useful for consumers to identify those 
products grown or bred in specific agricultural production 
systems these individuals are connected with through dif-
ferent geographical ties, especially, but also environmen-
tal, social, or cultural ties (Iaccarino et al., 2006; Viegas et 
al., 2014). This last meaning of the extrinsic attributes is 
linked to non-use values such as “environmental enhance-
ment” or “fulfilled and responsible feeling” (López-Mos-
quera & Sánchez, 2011), “social embededness” (Gracia et 
al., 2012), and the sense of “territorial identity” (Scarpa et 
al., 2005).

This dichotomy between use and non-use values is 
similar to that found in the economic valuation of the set 
of ecosystem services (ES) provided by natural sites and 
agricultural systems (Madureira et al., 2013). However, 
contrary to environmental economics (see Schaafsma, 
2015 for an overview), only seldom has food economics 
attempted to incorporate the spatial dimension into value 
assessments. In fact, just a few studies focused on “local” 
food are worth highlighting in this sense; specifically, 
they hint at a distance-decay effect (i.e., consumers who 

live closer to the agricultural production system express 
relatively higher values). Menapace & Raffaelli (2016) 
showed that food purchase decisions are made with refer-
ence to both the quality of the product based on the terroir 
(a territory’s set of characteristics contributing to product 
quality) and the distance between the production site and 
the consumer’s place of residence as an environmental at-
tribute affecting carbon emissions resulting from transpor-
tation. Aligned with these results, de-Magistris & Gracia 
(2016) find a significant marginal WTP for locally-grown 
almonds (produced at the shortest distance) and produced 
using environmental-friendly production techniques. Lim 
& Hu (2016) and Farris et al. (2019) found that consumers’ 
preferences are consistent with local preferences based on 
geopolitical boundaries (e.g., the state or province) and not 
distance. Ay et al. (2017) showed that French consumers’ 
WTP increases for organic and local wines, also demon-
strating that the organic premium significantly decreases 
with the distance between the consumer’s home and the 
vineyards. While all these studies point to the spatial het-
erogeneity of extrinsic values attached to the agricultural 
production system, there is still a knowledge gap regarding 
the spatial discounting patterns of individuals’ preferences 
toward the environmental, social, and cultural attributes 
linked to a given territory, encapsulated within food prod-
ucts (Herrmann & Teuber, 2011).

Within this framework, this paper attempts to bridge the 
said knowledge gap by systematically testing for the ex-
istence of a positive relationship between WTP for a food 
product and the proximity between the site of supply and 
the consumers’ place of residence (i.e., spatial discount-
ing), especially for the case of identity-based products an-
chored to the territory from which they originate.

Unlike in non-market environmental valuations, for the 
case of food product purchase behavior, there is no clear 
economic rationale for spatial discounting, whether in 
attributes with use values (as consumption is possible in 
any location) or non-use values (as bequest, altruistic, and 
existence values are assigned regardless of the location) 
(Brinkley, 2017). As commented above, one possible rea-
son is the consumers’ preferences toward local food due 
to pro-environmental values related to their carbon foot-
print (shorter transportation distances involve lower lev-
els of greenhouse gas emissions) (Menapace & Raffaelli, 
2016). Another relates to consumers’ recognition of the 
ES provided by the agricultural production system of ori-
gin, especially as regard to activities involving use values 
such as aesthetics and recreation, hunting, or mushroom 
and berry picking. As for these environmental ties, spatial 
discounting in territorial identity-based products can also 
be explained by social and cultural ties linking agricultur-
al production systems to consumers, alternatively known 
in the environmental economics literature as “sense of 
place”, “spatial identity”, or “sense of ownership” (Hanley 
et al., 2003). Therefore, extrinsic attributes relating to the 
agricultural production systems of these traditional food 
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products, in addition to cues relating to product quality, 
can be seen as characteristics associated with consumers’ 
preferences toward the conservation of specific territories 
where farming activities involve traditional know-how 
(Bowen & Mutersbaugh, 2013).

The objective of this paper was to test the hypothesis 
that consumers’ WTP for traditional food products ex-
presses their willingness to conserve the bundle of ES 
(related to biodiversity, climate stability, landscape, and 
cultural heritage) provided by the territories of origin, and 
that the intensity of these preferences is subject to spatial 
discounting. If this hypothesis is accepted, the heteroge-
neity in consumers’ WTP for these food products could be 
(partly) explained by the effects on spatial discounting ex-
erted by their heterogeneous perceptions (i.e., identity ties) 
about the provision of ES by the agroecosystem of origin. 
To this end, we used Iberian dry-cured ham as a case study, 
which is a traditional Spanish food product for which the 
features that provide its greatest organoleptic properties 
are intimately linked to the agroecosystem of origin, the 
Dehesa, an agricultural system notably characterized by 
high levels of ES provision (Granado-Díaz et al., 2021; 
Villanueva et al., 2021).

The analysis relies on a discrete choice experiment 
(DCE) using some recently developed spatial indexes that 
go beyond traditional “distance-decay” effects, in an effort 
to incorporate other spatial factors besides distance into 
the analysis. To the authors’ knowledge, this is the first at-
tempt to systematically analyze spatial discounting in con-
sumers’ preferences for food products, with an additional 
focus on different territorial-based attributes offering use 
and non-use values.

Material and methods

The Iberian dry-cured ham produced in the 
Dehesa agroforestry system

Dry-cured ham is one of the most characteristic prod-
ucts of the Spanish gastronomy. Within the dry-cured ham, 
the Iberian ham (i.e., that coming from the Sus scrofa med-
iterraneus pig breed) is probably the most widely-known, 
particularly due to its higher organoleptic quality and rec-
ognized identity (i.e., traditionally produced in extensive 
production systems using transgenerational knowledge). 
The feeding and management system determines the cate-
gory of the Iberian ham, basically distinguishing between 
two main categories: acorn-fed (jamón ibérico de bello-
ta) and fodder-fed (jamón ibérico de cebo). The former 
involves animals extensively managed, slaughtered after 
foraging for acorns, grass, herbs, wild legumes, and other 

1         There is another type of Iberian ham, which is a mix of the two types (mixed-fed or cebo de campo) but it is much less consumed than the other two.

natural resources from the Dehesa (or Montado in Portu-
guese) agricultural ecosystem without external feed input 
in the final months of the animals’ life. The latter involves 
animals intensively managed, entirely fed with commer-
cial feed.1 As shown in the dry-cured ham quality standard 
(BOE, 2014), sub-categories of Iberian ham result from 
combining these types of management and feeding sys-
tems with different levels of breed purity.

The acorn-fed Iberian ham is the most valued by con-
sumers (Díaz-Caro et al., 2019; Granado-Díaz et al., 2021). 
This is due to its superior organoleptic properties (especially 
taste, flavor, texture, and color) compared to the fodder-fed 
Iberian ham. This higher quality coupled with lower yields 
compared to the latter give rise to significantly higher price 
levels of the acorn-fed Iberian ham. In particular, while fod-
der-fed Iberian ham can often be purchased in the market at 
€5-10/100-g-package, acorn-fed Iberian ham prices can eas-
ily reach over €20/100-g-package, placing the latter within 
the premium segment (Mesías et al., 2013).

The acorn-fed Iberian ham is closely connected to the 
Dehesa agricultural ecosystem, a Mediterranean oak savan-
na, agro-sylvo-pastoral system unique for its high levels of 
provision of ES (including provisioning, regulating, sup-
porting, and cultural services) (Garrido et al., 2017; Cam-
pos et al., 2019). It is the result of a historical interaction 
between ecological and social systems, encouraging mul-
tiple land-uses (especially cropping, livestock −including 
swine, ovine and bovine cattle− and timber and non-timber 
products) within the Dehesa system. This agricultural sys-
tem covers 3.1 million hectares in the southwest of Spain 
and Portugal (Moreno & Pulido, 2009), with approximate-
ly one-third located in the region of Andalusia.

There is a great social demand for the ES provided by 
the Dehesa system (Ovando et al., 2016), with Andalusian 
people showing both use and non-use values. Notable ex-
amples of the former are recreation and aesthetics, hunting, 
and mushroom and berry picking, while among the latter, 
biodiversity-related services and cultural values linked to 
cultural heritage, traditional knowledge, and animal wel-
fare are worth noting (Garrido et al., 2017; Granado-Díaz 
et al., 2021). However, it is unclear to what extent consum-
ers of acorn-fed Iberian ham consider these values in their 
purchasing decisions and whether this may be subject to 
different spatial discounting patterns. Among the studies to 
date that have analyzed consumers’ preferences toward this 
type of ham, Mesías et al. (2009), Sahelices et al. (2017), 
Díaz-Caro et al. (2019), and García-Gudiño et al. (2021) 
provide evidence of preferences for geographical origin of 
production. The first three studies offer information about 
consumer preferences toward protected designations of or-
igin (PDO) −arguably related not only to a geographical 
location but also to quality cues− and the latter focuses on 
traditional producer regions. However, there has been no 
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explicit focus on the agroforestry production system (De-
hesa) in the specialized literature.

Choice experiment: attributes and levels

The DCE method (Hensher et al., 2015) was used to 
build a hypothetical market to analyze the impact of Ibe-
rian dry-cured ham attributes on consumers’ preferences. 
This method relies on the Lancaster Consumer Theory 
(Lancaster, 1966) and the Random Utility Theory (McFad-
den, 1974) and has been extensively used in the analysis of 
consumer preferences regarding food products, including 
meat products (e.g., Gracia & de-Magistris, 2013; Lusk & 
Tonsor, 2016). 

Table 1 shows the attributes and levels included in the 
DCE. It includes four non-monetary attributes (Breed pu-
rity, Slicing type, Dehesa origin claim, and Pictorial rep-
resentation of Dehesa) and the monetary attribute Price. 
The selection of the former is based on previous studies 
(Mesías et al., 2009; Sahelices et al., 2017; Díaz-Caro et 
al., 2019) and direct observation of retailer meat shelves. 
Considering the differences in price and quality encoun-
tered for acorn-fed and fodder-fed Iberian hams, a labe-
led DCE design was employed, using the same attributes 
and levels except for the Price attribute. This design was 
used under the assumption that the Iberian ham type (the 
“label”) already provides the consumer with relevant ad-
ditional information beyond that included in the attributes 
and levels (Hensher et al., 2015). Hence, unlike for unlabe-
led designs, effects specifically related to the Iberian type 
can be estimated for each attribute. We describe them in 
more detail below.

The Price attribute was set taking into account market 
prices of Iberian hams, distinguishing between acorn-fed 

and fodder-fed. Four levels were set for the Price attribute. 
They range from €13 to €22/100-g for the acorn-fed ham 
alternative and from €4 to €13/100-g for the fodder-fed 
ham alternative, with price differences of €3 between con-
secutive levels in both cases. Fig. S1 [suppl] presents an 
example choice card, where it can be observed that prices 
were displayed at the bottom of the card, which resembles 
a supermarket shelf, with the price given in euros per 100-
g package (in large font size) and in euros per kilogram (in 
small font size).

The non-monetary attributes included two directly re-
lated to the product quality (Breed purity and Slicing type) 
and two related to the agricultural production system (De-
hesa origin claim and Pictorial representation of Dehesa), 
with the latter being key for the spatial analysis carried 
out here. The Breed purity attribute included three levels, 
reflecting the dry-cured ham standard regulation (BOE, 
2014): 50% (minimum legal level to be labeled Iberian), 
75%, and 100% Iberian breed. The Slicing type attribute 
comprised two levels: a mention of the “Hand-sliced” 
claim in the packaging design and no mention of it (i.e., 
implicitly indicating that the ham was “Machine-sliced”). 
These attributes were selected because they were identified 
as relevant determinants of the product price: Iberian hams 
from higher breed purity and/or sliced by hand are more 
expensive.

To test the origin feature related to the Dehesa system, 
the two attributes included in the DCE were: the Dehesa 
origin claim, with two levels, one where the claim “Pro-
duced in the Dehesa” was included on the packaging and 
the other where it was not; and the Pictorial representa-
tion of Dehesa, where a pictorial representation of the 
agricultural system was incorporated at the bottom of the 
package. The latter attribute included four levels, related 
to four different images: 1) No background (no picture), 2) 

Table 1. Attributes and levels of the choice experiment.
Attribute Levels

Price Acorn-fed Iberian ham:
€13 / 100-g
€16 / 100-g
€19 / 100-g
€22 / 100-g

Fodder-fed Iberian ham:
€4 / 100-g
€7 / 100-g
€10 / 100-g
€13 / 100-g

Iberian breed purity 50% Iberian breed
75% Iberian breed
100% Iberian breed

Slicing type “Hand-sliced” claim
No claim

Dehesa origin claim “Produced in the Dehesa” claim
No claim

Pictorial representation of 
Dehesa

No background (no picture)
Background-Agricultural system
Background-Dehesa system
Background-Dehesa system with Iberian pigs
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Background-Agricultural system (picture of a common ag-
ricultural system −cereal cultivation), 3) Background-De-
hesa system (picture of the Dehesa system), and 4) Back-
ground-Dehesa system with pigs (picture of the Dehesa 
system with Iberian pigs eating acorns).2

As shown in Fig. S1 [suppl], the choice cards reproduced 
the front3 of two 100-g packages (alternatives) of acorn-fed 
and fodder-fed Iberian ham. This product format was used 
since this type of package is highly standardized, which also 
facilitated the graphical design of the alternatives (reflecting 
the most typical layout encountered on the market). In addi-
tion to the two ham alternatives, the no-purchase option was 
added to make the choices more realistic.

Spatial indexes

The research on spatial heterogeneity of individuals’ 
preferences has long evidenced distance-decay effects, es-
pecially using case studies focusing on spatially concen-
trated sites (i.e., sites located within a spatially-contiguous 
site) (Hanley et al., 2003; Bateman et al., 2006). To show 
these effects, the use of the distance to the nearest point 
(i.e., Euclidian distance) between the site under study and 
the household has been widely used (Schaafsma, 2015). 

However, when dealing with scattered environmen-
tal sites (over multiple non-contiguous locations), as is 
the case of most agricultural systems (like Dehesa here), 
quantity-within-distance approaches are more suitable 

2         It is worth mentioning that the dry-cured ham standard regulation (BOE, 2014) only permits an evocation of the Dehesa for acorn-fed Iberian ham. However, for this research, 
the reference to the Dehesa was also applied to fodder-fed Iberian ham to control whether this claim per se influences the purchasing choices of this ham.
3         Respondents were told that, as usual, the back of the packages included the mandatory information (i.e., manufacturer, place of origin, product description, nutritional infor-
mation, and so on).

compared to the traditional distance-to-the-nearest-point 
approaches (see Granado-Díaz et al., 2020, for a compre-
hensive theoretical framework and empirical comparison). 
In the quantity-within-distance approaches, not only the 
distance but the area of the site within a certain distance 
from a respondent’s place of residence are assumed to de-
termine respondent’s preferences (Glenk et al., 2020). Pre-
vious studies show the suitability of using quantity-with-
in-distance approaches for the case of scattered sites such 
as natural areas (De Valck et al., 2017), forest areas (Yao et 
al., 2014), river bodies in a certain watershed (Holland & 
Johnston, 2017), and agricultural systems (Granado-Díaz 
et al., 2020). To the authors’ knowledge, the current pa-
per is the first to provide empirical evidence of the use of 
both, quantity-within-distance and only distance-based ap-
proaches, to analyze spatial heterogeneity of preferences 
for food product attributes. For it, one distance-based spa-
tial index and three area-based spatial indexes have been 
used. We turn to describe the spatial indexes used. 

Following the theoretical framework of Granado-Díaz 
et al. (2020), the spatial discounting effect for spatially-dis-
persed sites can be explained by the following expression:

 (1)

where ukh represents the utility provided by the site to the 
household h; p(x,y) is a dummy spatial variable taking the 

Figure 1. Calculation of spatial indexes in the Dehesa system in Andalusia.
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value 1 when the point with coordinates (x,y) is included 
within the limits of the site under analysis and 0 if locat-
ed elsewhere; δ(xi,yi) is the distance function determined 
by the difference in the Cartesian coordinates of the site i 
related to household h; and X+, X-, Y+, and Y- are latitudes 
and longitude defining the region to be analyzed.

This approach is adapted to the case study by using a 
1-km grid for the whole Andalusian region (N= 88,792 
grid units). This grid was intersected with the Andalusian 
Dehesa cartography to obtain the area of Dehesa contained 
in each 1-km grid square and the percentage of its area 
represented by this system.4 Moreover, we calculated the 
distance from every household location represented in the 
sample to the centroid of every 1-km grid square with the 
Dehesa area as the Euclidean distance.

Equation (1) was then approximated in two ways: first, 
by substituting p(x,y) with the percentage of Dehesa in 
each grid square, to account for the relative presence of 
this system throughout the space, and second, by substitut-
ing the double integral with the sum of the percentage of 
Dehesa areas in each grid square, discounted by different 
functions calculated from the distance between each grid 
square to each sample location (see below). In Fig. 1 this 
procedure is depicted graphically.

Using this approach, three different spatial indexes 
were calculated for each consumer sampled considering 
his/her place of residence: Area_Inv, in which the area 
is discounted by the inverse of the distance, Area_In2, in 
which the area is discounted by the square of the distance, 
and Area_InL, in which the area is discounted by the nat-
ural logarithm of the distance. The expressions used for 
each index are the following:

(2)

(3)

(4)

The indexes are multiplied by a factor of 10, 10,000, 
and 1/1,000 to scale them up to approximately one unit on 
average.

To test whether this approach outperforms indexes 
based only on distance, a simple inverse-of-the-distance 

4         For practical reasons, Dehesa outside Andalusia was not included in the spatial analysis given that it is very unlikely that an Andalusian ham consumer lives closer to Dehesa 
areas outside the region, considering that all of them are located in the same direction where Andalusian Dehesa is prominent (i.e., at the northwest of the region ‒see Fig. 1) 
and only a very small proportion of the Andalusian population lives close to Dehesa outside the region. Thus, any potential bias resulting from not considering other Dehesa is 
negligible.

index was also included in the analysis, calculated from 
the distance of each location to the nearest Dehesa plot.

Data gathering and experimental design

The investigation is based on a face-to-face survey ad-
ministered in Andalusian food retail establishments where 
packages of acorn-fed and fodder-fed Iberian ham were 
sold. Interviewees responded to the questionnaire voluntari-
ly and there was no reward for it. The questionnaire was ad-
ministered to a total of 1,158 respondents aged 18 years old 
or over who had bought Iberian ham (acorn- or fodder-fed) 
at least once in the last year.

A quota sampling procedure was used in proportion to 
residence in acorn-fed Iberian ham producing and non-pro-
ducing provinces. As the Iberian ham consumer population 
is unknown, we could only consider the whole adult popu-
lation in Andalusia. The sampling design ensured that a rel-
evant number of rural and urban municipalities were includ-
ed in the survey. Interviews were made following random 
routes across shops and supermarkets selling Iberian ham at 
different times of the day. The socio-demographic character-
istics of the sample, including its spatial distribution (using 
the Area_Inv index), are shown in Table S1 [suppl].

The questionnaire included four blocks, comprising 
questions relative to: i) the interviewees’ habits relating to 
the consumption of Iberian ham; ii) the DCE; iii) the inter-
viewees’ knowledge about the Dehesa system and opinions 
on the environmental and social values associated with it; 
and iv) the interviewees’ socio-demographic characteristics. 
In block three, the interviewees were asked to assess their 
perception about the main ES provided by the Dehesa us-
ing a Likert scale, the descriptive parameters of which are 
shown in Table S2 [suppl].

For the experimental design, valuation results from oth-
er surveys were employed to foresee the order of magnitude 
of the parameters of the consumer utility function. Based on 
this and following a conservative approach, positive close-to-
zero priors for the non-monetary attribute parameters were 
set, whereas that for the monetary attribute was anticipated to 
have a negative sign with an order of magnitude two and three 
times higher for fodder- and acorn-fed alternatives, respec-
tively, compared to the other attributes. An efficient design 
minimizing the D-error employing Bayesian techniques was 
used (Rose et al., 2011). The final design included 24 choice 
sets, containing 4 blocks of 6 sets and presenting a D-error of 
0.436. For this purpose, NGene 1.2.1 was used. A pre-test of 
40 interviews was implemented to validate the appropriate-
ness of the questionnaire and the experimental design.
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Econometric approach

We used the mixed logit model (MXL) in prefer-
ence-space,5 which improves the standard conditional log-
it models by accommodating panel data and allowing for 
flexible substitution patterns to better model preference 
heterogeneity across individuals (Hensher et al., 2015). 
MXL has been extensively used to analyze individuals’ 
preferences toward food consumption (Kallas et al., 2019), 
as well as environmental services (Yao et al., 2014). Mod-
el formulation accounts for the utility that individual i de-
rives from choosing alternative j on purchase occasion (or 
in choice scenario) s (Uisj) as follows:

 (5)

where χisj is the vector of the attributes and levels, βi is the 
vector of coefficients, Cij is a specific component of the al-
ternative and ε is the random error term (assumed to follow 
a Gumbel distribution). The joint probability of individual i 
choosing alternative j in each of the choices s is:

(6)

where yi is the sequence of choices of individual i. This 
integral requires an iterative process as it has no closed-
form solution (Train, 2009). Estimation results described 
below were produced using 1000 Halton draws to simulate 
the likelihood functions to be maximized (Train, 2009). All 
attribute parameters were assumed to be normally distrib-
uted.

The modeling procedure was carried out as follows. 
First, an MXL model considering only the DCE attributes 
(i.e., Base Model without any interaction) was run. Second, 
MXL models exploring heterogeneity in the mean were 
run, including interactions of all the non-monetary attrib-
ute parameters related to the agroecosystem (the “Produced 
in the Dehesa” claim, the three levels of the Pictorial rep-
resentation of Dehesa attribute, and the alternative specific 
constants, ASCs) with the different spatial indexes consid-
ered. To test for differences in goodness-of-fit of models 
with different spatial indexes, the Vuong’s (1989) test for 
non-nested specifications was used. The spatial index with 

5         Other econometric specifications were explored (including MXL in WTP-space and generalized MXL), but they either did not converge or did not provide good solutions in 
terms of goodness-of-fit and interpretation. These results are available on request.
6         As noted by an anonymous reviewer, consumers’ preferences for the attributes related to the Dehesa agroecosystem could also be related to quality cues such as organoleptic 
characteristics of the products, as the Iberian ham product with the highest organoleptic quality comes from this agroecosystem. However, no theoretical motivation supports the 
existence of spatial discount related to these cues, as the consumer can enjoy the underlying sensory properties regardless of her/his location with respect to the production place. 
As a result, the presence of spatial discount in these attributes must be related to other extrinsic attributes related to the production system, including those mentioned above (i.e., 
territorial identity, local preference, sociocultural and environmental services related to the agroecosystem of origin, among others). By incorporating into the model consumers’ 
perceptions about the provision of ES in the agroecosystem of origin, we claim to control the extent to which the extrinsic attributes related to such ES determine spatial discount-
ing patterns. 
7         The correlation between the spatial index and the PerceivedES variable has been tested using the Pearson correlation coefficient, showing a very weak correlation value of 
0.167.

the best performance, as indicated by this test, was then se-
lected for the subsequent analysis, and for the sake of parsi-
mony only statistically significant interactions were kept in 
the model. This was done following a sequential procedure, 
each time eliminating the interaction with the lowest level 
of significance. The resulting model was termed the Spatial 
Model. With this model, spatial discounting effects can be 
evidenced, though we cannot separate to what extent they 
relate to the consumers’ preferences toward conserving the 
bundle of the ES provided in the agroecosystem of origin. 
Thus, to test for this hypothesis and check whether spatial 
discounting is determined by the intensity of these prefer-
ences, consumers’ perceptions about the provision of ES in 
the agroecosystem of origin were incorporated into the Spa-
tial Model.6 This was done by using the variable Perceive-
dES, which incorporates the consumers’ average perception 
about the ES provided by the Dehesa system (those related 
to biodiversity, forest fires prevention, animal welfare, soil 
conservation, landscape aesthetics, cultural heritage, as well 
as provisioning services linked to rural vitality).7 The de-
scriptive statistics of the variable PerceivedES are shown 
in Table S2 [suppl], along with those of the variables re-
lated to the individual ES comprising the former variable. 
The resulting model was termed the ES-Spatial Model, and 
included the interactions between attributes and the spatial 
index or the variable PerceivedES, and double interactions 
between attributes and the latter two variables. In any case, 
the final model reported here only includes the significant in-
teractions. This parsimonious model was built following the 
same sequential procedure proposed for the Spatial Model.

Finally, to compare the goodness-of-fit of the three 
models built (Base Model, Spatial Model, and ES-Spatial 
Model), likelihood-ratio tests were used.

Results

The performance of spatial indexes

To check that spatial discounting significantly influenc-
es the consumers’ WTP for the Iberian ham, the perfor-
mance of the traditional distance-decay approach (Dist_
Inv) and the other spatial indexes proposed (Area_Inv, 
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Area_In2, and Area_InL) were assessed. For this purpose, 
model fit results of the Base Model (i.e., not including any 
distance or spatial index) were compared with those from 
the different Spatial Models (i.e., including interactions of 
Dehesa-related attributes and ASC for both acorn- and fod-
der fed alternatives with the spatial index considered).8 Ta-
ble 2 shows the results of these comparisons, in particular 
including log-likelihood ratio (LLR) tests. The results sug-
gest that model fit can be significantly improved (at least at 
the 5% level) by incorporating spatial indexes, whether the 
one solely based on distance or those based on area.

Vuong’s tests for non-nested specifications were carried 
out to test for significant differences in model fit between 
Spatial Models. The results are shown in Table 3, indicat-
ing that those that include interactions with the Area_Inv 
and Area_InL indexes significantly outperform those using 
Dist_Inv and Area_In2, with no significant differences be-
tween the latter two models.

Results from the Vuong’s tests justified focusing on 
Spatial Model-Area_Inv and Spatial Model-Area_InL. 
However, the model using the Area_InL yielded results 
that are more difficult to interpret, which led us to conduct 
the subsequent analysis of the effects of spatial discounting 
on WTP estimates using only on the model based on the 
Area_Inv index. Moreover, it is worth pointing out that, 
to facilitate the explanation of the modeling results, a par-

8         The results from all these Spatial Models considering distance-decay and the various spatial indexes proposed are available from the authors on request.

simonious version (including only the statistically signif-
icant interactions with the spatial index) of this model is 
shown. We refer to it hereafter as the Spatial Model.

Spatial discounting effects on consumers’ 
preferences for Iberian ham

Table 4 shows the results of both the Base and the 
Spatial Models. Both of them are highly significant, with 
the latter yielding similar results in terms of significant 
attribute-level parameters but clearly outperforming 
the former (LLR test significant at a 0.1% level) due to 
the inclusion of significant interactions with the spatial 
index. Focusing on the Spatial Model, all parameters 
were highly significant, shown by either the significant 
main or interaction terms, except those related to Back-
ground-Dehesa system with pigs for both types of Iberian 
ham, Background-Dehesa system for acorn-fed ham, and 
Background-Agricultural system for fodder-fed. ASC-a 
and ASC-f (i.e., the ASCs for the acorn- and fodder-fed 
alternatives) were significant and positive, indicating a 
systematic preference for the Iberian ham options over 
the no-purchase option due to unobserved characteristics. 
All the significant attributes had the expected sign, that 
is, positive for the non-monetary attributes and negative 

Table 3. Results of the Vuong’s test for non-nested models.
Dist_Inv Area_Inv Area_In2 Area_InL

Dist_Inv ---

Area_Inv -2.310* ---

Area_In2 -0.594 3.805 *** ---

Area_InL -2.618 ** -0.790 -2.382 ** ---
*, **, and *** denote significance at 5%, 1%, and 0.1% levels, respectively. A positive 
(negative) sign means that the model in the column (row) outperforms the model in the row 
(column).

Table 2. Goodness-of-fit statistics and likelihood ratio tests for nested models.

Pseudo-R2 AIC/N
Spatial Models vs. Base Model

LLR statistic Critical ꭓ2 (DF)

Base Model 0.323 1.498
Spatial Model-Dist_Inv 0.324 1.498 21.07 * 18.31 (10)
Spatial Model-Area_Inv 0.325 1.497 30.07 *** 18.31 (10)
Spatial Model-Area_In2 0.324 1.498 22.80 * 18.31 (10)
Spatial Model-Area_InL 0.325 1.496 38.24 *** 18.31 (10)

AIC/N: Akaike information criterion divided by the number of observations. LLR: log-likelihood 
ratio. DF: degrees of freedom. *, **, and *** denote significance at 5%, 1%, and 0.1% levels, 
respectively.
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Table 4. Results of the Base and Spatial Models.
Base Model Spatial Model

Mean SD Mean SD
Coef SE Coef SE Coef SE Coef SE

Acorn-fed Iberian ham
ASC-a 5.719 *** 0.423 4.437*** 0.292 5.947*** 0.441 4.700*** 0.300

Breed purity-75% Iberian 0.449 ** 0.167 0.281*** 0.623 0.379* 0.178 1.436*** 0.334

Breed purity-100% Iberian 0.471 ** 0.165 0.700*** 0.532 0.552** 0.175 1.207** 0.387

Hand-sliced claim 0.921 *** 0.161 2.940 0.232 0.947*** 0.172 2.776*** 0.234

“Produced in the Dehesa” claim 0.275 * 0.137 0.308 0.327 -0.386 0.298 0.924** 0.331

Background-Agricultural system 0.514 * 0.205 1.979 0.304 0.526* 0.205 1.334*** 0.354

Background-Dehesa system 0.212 0.249 0.600 0.391 0.174 0.264 1.370*** 0.329

Background-Dehesa system with pigs 0.144 0.199 0.649 0.521 0.173 0.199 0.325 0.485

Price -0.287*** 0.023 0.168*** 0.017 -0.297*** 0.025 0.173*** 0.017

Fodder-fed Iberian ham

ASC-f 1.247*** 0.243 3.469*** 0.228 1.308*** 0.249 3.377*** 0.236

Breed purity-75% Iberian 0.269 0.152 0.141 0.565 0.333* 0.160 0.160 0.356

Breed purity-100% Iberian 0.541*** 0.153 1.335*** 0.233 0.630*** 0.157 1.127*** 0.269

Hand-sliced claim 0.648*** 0.136 1.565*** 0.257 0.637*** 0.140 1.724*** 0.234

“Produced in the Dehesa” claim -0.070 0.109 0.054 0.292 -0.742** 0.242 0.452 0.274

Background-Agricultural system 0.177 0.198 1.131** 0.375 0.089 0.201 0.823* 0.387

Background-Dehesa system 0.188 0.174 0.461 0.338 0.807* 0.344 0.784* 0.363

Background-Dehesa system with pigs 0.123 0.164 0.287 0.292 0.065 0.167 0.012 0.338

Price -0.105*** 0.021 0.259*** 0.023 -0.109*** 0.022 0.284*** 0.027

Heterogeneity in the mean

“Produced in the Dehesa” (acorn-fed) × Area_Inv 0.451* 0.178

“Produced in the Dehesa” (fodder-fed) × Area_Inv 0.468** 0.147

Background-Dehesa system (fodder-fed) × Area_Inv -0.399* 0.199

Model fit statistics

Log-likelihood (LL) -5169.17 -5153.79

Pseudo R2 0.323 0.325

AIC/N 1.498 1.495

Observations (individuals) 6948 (1158) 6948 (1158)

LL Ratio Test (DF) Spatial Model vs. Base Model 30.76*** (3)

SD: standard deviation. Coef: coefficient. SE: standard error. ASC-a: alternative specific constant for acorn-fed ham. ASC-f: alternative specific constant for 
fodder-fed ham. AIC/N: Akaike information criterion divided by the number of observations. DF: degrees of freedom. *, **, and *** denote significance at 
5%, 1%, and 0.1% levels, respectively.

for the price, except the attribute “Produced in the De-
hesa” claim for fodder-fed Iberian ham, which showed a 
negative sign. The latter finding suggests that the claim 
that fodder-fed Iberian hams (which usually come from 
intensive livestock management) are produced in the 
Dehesa system (which is related to extensive and high 
nature value farming) generally results in disutility for 
the consumers. In any case, this disutility was affected 
by spatial discounting effects, as explained below. Addi-
tionally, out of the 18 model parameters (incl. ASCs), 14 

showed significant standard deviations, indicating a high 
level of preference heterogeneity.

The interactions of the attribute “Produced in the Dehe-
sa” claim with the spatial index were statistically significant 
and positive for both the fodder-fed and acorn-fed Iberian 
ham. These interactions genuinely reflect spatial discount-
ing effects, showing that the greater the area of the Dehesa 
system in the surroundings of the individual’s place of res-
idence, the higher the utility attached to the interacting pa-
rameter. It is worth noting that, whereas the mean attribute 
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was significant and negative for fodder-fed ham, the utility 
attached to this attribute was generally positive as a result 
of the positive interaction with the spatial index, especially 
for those individuals who live surrounded by the Dehesa ar-
eas. Conversely, those who live far away from the Dehesa 
showed disutility for this attribute. The standard deviation 

of this attribute’s mean parameter was not significant for the 
fodder-fed ham, which indicates that the interaction with the 
spatial index largely captures the preference heterogeneity 
associated with this attribute. Conversely, it was significant 
for the acorn-fed ham, thus suggesting that there was still 
heterogeneity not captured by this interaction.

Table 5. Results of the ES-Spatial Model.
Mean SD

Coefficient SE Coefficient SE
Acorn-fed Iberian ham

ASC-a 4.158*** 0.614 4.352*** 0.288
Breed purity-75% Iberian 0.423* 0.177 1.500*** 0.366
Breed purity-100% Iberian 0.533** 0.170 0.726 0.411
Hand-sliced claim 1.031*** 0.169 2.904*** 0.234
“Produced in the Dehesa” claim -0.393 0.303 0.902** 0.298
Background-Agricultural system 0.581** 0.204 1.357*** 0.321
Background-Dehesa system 0.114 0.256 0.604 0.443
Background-Dehesa system with pigs 0.139 0.197 0.570 0.450
Price -0.299*** 0.023 0.165*** 0.015

Fodder-fed Iberian ham
ASC-f 1.515*** 0.274 3.518*** 0.239
Breed purity-75% Iberian 0.290 0.159 0.340 0.376
Breed purity-100% Iberian 0.619*** 0.159 1.285*** 0.238
Hand-sliced claim 0.662*** 0.140 1.729*** 0.258
“Produced in the Dehesa” claim -0.802** 0.245 0.253 0.314
Background-Agricultural system 0.102 0.205 1.121*** 0.330
Background-Dehesa system 0.191 0.185 0.911** 0.300
Background-Dehesa system with pigs 0.119 0.165 0.188 0.308
Price -0.109*** 0.022 0.274*** 0.024

Heterogeneity in the mean
ASC-a × Area_Inv 1.418*** 0.338
ASC-a × PerceivedES 2.592*** 0.728
ASC-a × PerceivedES × Area_Inv -2.015*** 0.461
ASC-f × PerceivedES × Area_Inv -0.364* 0.157
“Produced in the Dehesa” (acorn-fed) × Area_Inv 0.474** 0.183
“Produced in the Dehesa” (fodder-fed) × Area_Inv 0.526*** 0.150
Model fit statistics
Log-likelihood (LL) -5139.99
Pseudo R2 0.327
AIC/N 1.492
Observations (individuals) 6948 (1158)
LL Ratio Test (DF) ES-Spatial Model vs. Spatial Model 27.60*** (3)

ASC-a: alternative specific constant for acorn-fed ham. ASC-f: alternative specific constant for fodder-fed ham. AIC/N: Akaike information 
criterion divided by the number of observations. DF: degrees of freedom. SD: standard deviation. SE: standard error *, **, and *** denote 
significance at 5%, 1%, and 0.1% level, respectively.
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The Background-Dehesa system interaction for the 
fodder-fed ham was significant and negative, while the 
mean parameter was positive. As a result, the opposite ef-
fect to that found for the “Produced in the Dehesa” claim 
arises, whereby those who live in locations closer to De-
hesa areas presented disutility for the inclusion of such 
pictures on the package. The value of this interaction was 
of the same order of magnitude as that of the “Produced 
in the Dehesa” claim but of the opposite sign, and the 
sum of both interactions was tested (using Wald test) to 
be not significantly different from zero. Therefore, there 
was no overall spatial effect in the fodder-fed ham when 
both attributes related to the Dehesa system were present 
in the package.

The role of the consumers’ perceptions about 
the ES provided by the Dehesa system

To examine whether the spatial discounting effect evi-
denced above is related to consumers’ perception about the 
provision of ES in the agroecosystem of origin, the heter-
ogeneity was further explored by incorporating this infor-
mation into the Spatial Model. Table 5 shows the results 
of the resulting ES-Spatial Model, which includes single 
interactions with the Area_Inv index and PerceivedES and 
double interactions with both variables.

As can be seen, the ES-Spatial Model outperforms the 
Spatial Model (LLR test significant at 0.01%), present-
ing higher values for the model fit statistics. The model 
shows similar results to the Spatial Model with regard to 
the mean parameters and standard deviations, along with 
the single interactions between the Area_Inv index and 
the “Produced in the Dehesa”. The fact that no significant 
interaction with PerceivedES or PerceivedES × Area_Inv 
was found indicates that this effect applies to all consum-
ers regardless of their perception about the ES provided by 
the Dehesa system. Additionally, unlike with the Spatial 
Model, the interaction between Area_Inv index and the 
Background-Dehesa system attribute did not turn out to be 
significant, most likely due to the new interactions incor-
porated into the model.9

The main differences compared to the Spatial Mod-
el were found with regard to the interaction with both the 
ASC-a and the ASC-f. The ASC-a significantly interacts with 
the three co-variables included in the model, which are the 
Area_Inv index, the PerceivedES, and the interaction be-
tween the two (PerceivedES × Area_Inv). Concerning the 
interactions with Area_Inv and PerceivedES × Area_Inv, 
they showed opposite values: positive for the former and 
negative for the latter, with the net effect being not signif-
icantly different from zero (i.e., the interactions offset one 

9         Concretely, the appearance of a significant interaction between the ASC-f with PerceivedES × Area_Inv in this model would explain that the Background-Dehesa system, 
which was significant in the Spatial Model, ceases to be significant in the ES-Spatial Model.

another, as shown by the Wald test). These results indicate 
the presence of a spatial discounting effect for the acorn-fed 
Iberian ham that only affects consumers who do not per-
ceive the ES provided by the Dehesa (who are only affected 
by the ASC-a × Area_Inv interaction). This means that con-
sumers who do not perceive the ES provided by the Dehesa 
and who live surrounded by Dehesa areas reported a high-
er utility from purchasing this product in comparison with 
those who live far away from the system. In contrast, for 
consumers perceiving these ES, who are affected by both 
interactions, no discounting effect was found. However, the 
interaction ASC-a × PerceivedES yielded a positive value, 
indicating that those consumers that perceived the Dehesa as 
an agroecosystem with high levels of ES provision showed 
a higher preference for purchasing acorn-fed Iberian ham 
(i.e., the ham type produced in such an agroecosystem), re-
gardless of their place of residence.

In addition, the ASC-f showed a significant and negative 
interaction with PerceivedES × Area_Inv, indicating the 
existence of a negative discounting effect among consum-
ers who perceived the ES provided by the Dehesa. Thus, 
consumers who lived surrounded by this agroecosystem 
showed a lower preference for purchasing fodder-fed Ibe-
rian ham than those who lived far from it. These results are 
consistent with the fact that the fodder-fed Iberian ham is 
only loosely related to the Dehesa system.

Impact of spatial discounting and ES 
perception on willingness to pay estimates

Using the results of the ES-Spatial Model, we could 
estimate the WTP for different Iberian ham products and 
different consumer profiles (CPs) defined according to 
their proximity to the Dehesa system and perception of 
the ES provided by this agroecosystem. Table 6 shows 
the estimates for four selected profiles, resulting from the 
combination of perception or not of the ES of the Dehesa 
system and two different locations: Pozoblanco (Cordoba 
province), a town surrounded by Dehesa areas, and Motril 
(Granada province), located far away from Dehesa areas 
(see locations L1 and L2, respectively, in Fig. 1). Moreo-
ver, four different Iberian ham products were considered, 
including different attributes significantly influenced by 
spatial discounting and ES-perception effects. They were 
fodder-fed 50% Iberian breed ham; fodder-fed 50% Iberian 
breed ham with “Produced in the Dehesa” claim; acorn-fed 
100% Iberian ham; and acorn-fed 100% Iberian ham with 
“Produced in the Dehesa” claim. All products considered 
were not hand-sliced and included no background picture.

All the estimated WTP values were significantly differ-
ent from zero, except for the fodder-fed 50% Iberian breed 
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ham for consumers who perceived the ES of the Dehesa 
and live close to the system, indicating that those consum-
ers might not be willing to purchase this product.

For acorn-fed 100% Iberian ham, the results showed di-
verse effects of spatial discounting on WTP estimates de-
pending on whether or not the consumers perceived the ES 
of the Dehesa. Specifically, consumers who perceived the 
ES provided by this agroecosystem showed no significant 
difference in WTP values, regardless of their location (com-
parison between CP1 and CP2). In addition, the inclusion 
of the “Produced in the Dehesa” claim only increased the 
WTP for those who live close to it. On the contrary, spatial 
discounting was evident in the WTP values of consumers 
who did not perceive the ES of the Dehesa (i.e., CP3 and 
CP4), showing significant differences among consumers 
living close and far away from it (i.e., CP2 and CP4). As a 
result, consumers who live close to the Dehesa were will-
ing to pay €8.83/100-g more for a package of acorn-fed 
100% Iberian ham than those living far from it, and this 
difference increased to €11.80/100-g when the “Produced 
in the Dehesa” claim was included on the package.

No significant difference in the WTP values for acorn-
fed Iberian ham was found among consumers who live 

close to this agroecosystem, regardless of their perception 
of the ES provided by the Dehesa (CP1 vs. CP3), while 
consumers living far from it showed significantly higher 
WTP when they perceive such ES (CP2 vs. CP4). Conse-
quently, it can be inferred that consumers who perceive the 
Dehesa system as a provider of ES show similar WTP for 
acorn-fed Iberian ham, regardless of where they live. Like-
wise, consumers living close to the Dehesa show similar 
WTP, regardless of their perception of such ES.

Finally, for the fodder-fed 50% Iberian breed ham, no 
spatial discounting was found among the different con-
sumer profiles, or among different profiles regarding ES 
perception. The only exception was the introduction of the 
“Produced in the Dehesa” claim, which significantly in-
creased the WTP of consumers living close to the Dehesa 
when they did not perceive the ES it provides.

Discussion
The results obtained in this paper point to the existence 

of spatial discounting in the purchase of food products 
linked to the agroecosystem in which they are produced. 
In previous literature, limited evidence of such effects was 

Table 6. Total willingness to pay (WTP) for different Iberian ham products (in € / 100-g-package of Iberian ham).

Consumer profile

Acorn-fed 100% 
Iberian Ham

Acorn-fed 100% 
Iberian Ham 

“Produced in the 
Dehesa” claim

Fodder-fed 50% 
Iberian breed Ham

Fodder-fed 50% 
Iberian breed Ham 
“Produced in the 

Dehesa” claim
Mean 

(Conf. Int. 95%)
Mean 

(Conf. Int. 95%)
Mean 

(Conf. Int. 95%)
Mean 

(Conf. Int. 95%)

Perceiving the ES Close to dehesa 24.39*** 28.59*** 5.00 10.46**

(21.06-27.84) (23.92-33.37) (-0.91-10.70) (4.62-17.03)

Far from dehesa 24.39*** 25.62*** 11.52*** 7.68**

(21.06-27.84) (22.06-29.23) (8.10-15.70) (4.11-11.45)

Non-perceiving 
the ES

Close to dehesa 28.15*** 32.34*** 14.20*** 19.66***

(24.94-31.49) (28.36-36.61) (10.09-19.41) (13.93-27.24)

Far from dehesa 19.32*** 19.21*** 14.20*** 10.36***

(17.37-21.28) (17.19-21.28) (10.09-19.41) (6.49-14.84)

Differences in WTP

Close to dehesa vs. Far Perceiving 
ES 0.00 2.97** -6.52 2.78

Close to dehesa vs. Far Non- 
perceiving ES 8.83*** 13.13*** 0.00 9.30***

Perceiving vs. Non-perceiving ES 
Close to dehesa -3.76 -3.75 -9.20 -9.20

Perceiving vs. Non-perceiving ES 
Far from dehesa 5.07** 6.41** -2.68 -2.68

Conf. Int. 95%: 95% confidence interval. ***, **, * denote significance at 0.1%, 1%, and 5% levels, respectively. All product profiles include 
non-hand-sliced ham. Estimations were obtained using the Krinsky & Robb’s method (1986) (5000 random draws). The Poe et al.’s (2005) 
test based on full convolution was used to check for differences between WTP distributions.



Spanish Journal of Agricultural Research December 2022 ● Volume 20 ● Issue 4 ● e0106

13Spatial discounting in food products from high natural value agroecosystems

found, by showing the influence of political boundaries 
(Lim & Hu, 2016; Farris et al., 2019), local labels (Ay et 
al., 2017), or, as best, discrete distance intervals between 
production and consumption (de-Magistris & Gracia, 
2016) on consumers’ WTP for food products. Our study 
goes beyond these studies by including direct estimations 
of spatial discounting associated with the combination of 
distance to and area of scattered producing systems in con-
sumers’ WTP. Said effect has previously been demonstrat-
ed in environmental valuation (see Schaafsma, 2015, for 
a literature review), although there is a paucity of studies 
providing evidence for scattered ecosystems (Czajkowski 
et al., 2017; Holland & Johnston, 2017). Of those that do, 
only one is focused on agroecosystems (Granado-Díaz et 
al., 2020). Therefore, to the authors’ knowledge, this is the 
first study to prove this effect in a valuation context focus-
ing on marketed food products. In this regard, it is worth 
noting that our results mirror those of Granado-Díaz et al. 
(2020) in that area-based indexes are found to outperform 
simple distance-based indexes, better accounting for spa-
tial discounting in scattered agroecosystems.

In particular, spatial discounting is evidenced by signif-
icant interaction terms of the spatial index with attributes 
related to the agroecosystem of origin, specifically writ-
ten prompts referring to the Dehesa (i.e., the “Produced 
in the Dehesa” claim). This claim is associated with sig-
nificant effects of spatial discounting for both acorn- and 
fodder-fed Iberian ham. Taking into account that the latter 
product was only loosely related to the Dehesa, we inter-
pret this finding as reflecting consumers’ cultural identity 
linked to the agroecosystem and their willingness to sup-
port the local economy and communities, in keeping with 
previous literature on local food products (see Feldmann 
& Hamm, 2015, for a review). Consequently, consumers 
living surrounded by Dehesa areas would be willing to pay 
more for food products that claim to be produced there.

The results also suggest that spatial discounting is af-
fected by consumers’ perception of the ES provided by 
the producer agroecosystem. We found that consumers 
who actually perceive that the Dehesa provides such ES 
are willing to pay more for food products directly coming 
from it (in our case acorn-fed Iberian ham from the Dehe-
sa) independently of their location with respect to the agro-
ecosystem; as such, they do not exhibit spatial discounting. 
Previous literature regarding environmental valuation sug-
gests that the lack of spatial discounting could be related 
to the existence of non-use values attached to these envi-
ronmental sites (e.g., Bateman et al., 2006; Granado-Díaz 
et al., 2020). Our results suggest that a similar pattern may 
arise with food products linked to agroecosystems with 
high levels of ES provision, as is the case of the Dehe-
sa system. Therefore, consumers who perceive these ES 
might be taking into account non-use values—which are 
enjoyed regardless of their place of residence with respect 
to the Dehesa—incorporating them into the product value. 
On the contrary, a different spatial discounting pattern was 

found for consumers who did not perceive these ES, as our 
results indicated that their preferences revealed the effects 
of spatial discounting. As little or no relation with the pro-
vision of ES could be identified for these consumers, the 
existence of this effect could simply be related to “sense 
of place” or “spatial identity”, as suggested by Hanley et 
al. (2003). In addition, consumers perceiving the ES of the 
Dehesa presented a negative spatial discount for fodder-fed 
ham, which could be linked to greater knowledge of the 
different Iberian ham products and their actual relationship 
with this agroecosystem. This result shows a more accurate 
spatial discounting effect as compared to that in Villanueva 
et al. (2021), who, using the same survey data, found a 
significant negative relationship between WTP for using 
pictures of Dehesa as background of fodder-fed Iberian 
ham packages and living in a Dehesa municipality and/
or province where Dehesa landscape is prominent. In any 
case, we consider that further research is needed to shed 
light on how consumers’ perception of the ES provided by 
the producing system shapes spatial discounting, especial-
ly by identifying use and non-use values attached to these 
services. Moreover, the role of the consumer’s identity on 
this effect should clearly be acknowledged.

All the above-mentioned findings support most of the 
assumptions of the theoretical model developed by Yama-
guchi & Shah (2020) to explain the spatial discounting of 
ES. In particular, our results evidence that spatial discount 
rate for ES is heterogeneous among individuals, showing 
it depends on key parameters identified in such a theoreti-
cal model, such as pure rate of spatial preference (i.e., the 
Area_Inv index), consumption change (i.e., quality cues 
variables: Iberian breed purity, Slicing type, Dehesa origin 
claim, and Pictorial representation of Dehesa), and per-
ceived ES (i.e., PerceivedES variable).

Relevant insights can be gained from the results, espe-
cially concerning marketing strategies. For instance, the 
results suggest that information campaigns aimed at in-
creasing consumers’ awareness of the ES provided by the 
agroecosystem in question would result in higher WTP for 
the food products coming from it (Pirard & Lapeyre, 2014). 
In turn, this would help to incentivize farmers’ ES provi-
sion as consumers would become more sensitive to differ-
entiation strategies relying on commodification (as high-
lighted by Salazar-Ordóñez et al., 2021). For the specific 
case of Iberian ham coming from the Dehesa system, this 
would imply that marketing and information campaigns 
should focus on informing consumers of the different ser-
vices provided by the Dehesa system, its intimate relation-
ship with acorn-fed Iberian ham production and, therefore, 
the role of this production in sustaining a high natural val-
ue system. In addition, the positive results encountered for 
written prompts referring to the Dehesa system hint at the 
potential benefits of developing a specific label related to 
this agroecosystem. In this sense, the Iberian ham sector 
(especially the acorn-fed producers) would greatly benefit 
from combining such informational cues with forthcoming 
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quality certifications informing of environmental perfor-
mance (e.g., eco-score), once these certifications are fully 
implemented. Given the importance of the sociocultural 
services provided by this agroecosystem, as for many oth-
er traditional food production systems, the inclusion of the 
sociocultural performance into the calculation of such a 
score would be recommended.
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