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Abstract: This article presents a methodological approach for the location, characterisation and
prospects of multifunctional agrifood systems territorialised on the Spanish State administrative
scale. The proposal is applied to Spain, although it can be extrapolated to other locations. It is based
on the determination of these systems’ dimensions (spatiality, sustainability, proximity, governance
and multifunctionality) and attributes. Indicators of each of the dimensions are identified from the
perspective of sustainability. The research has shown that multifunctional territorialised agrifood
systems present internal territorial contrasts and differentiated features, and three basic models have
initially been identified: (i) metropolitan; (ii) mountain and highland areas, and (iii) great inland
plains and coasts. It is concluded that a fourth, mixed metropolitan–mountain model exists; complex
and multi-scale approaches must be included in the study of the models; state scales are the most
suitable for analytical purposes; the sources are limited, and acknowledgement of these approaches
by public policies is essential.

Keywords: localised agrifood systems; territorial agrifood systems; methodology; sustainable food
systems; multifunctional agriculture; governance; Spain

1. Introduction

In recent decades, the interpretation of agrifood geography has depended on two
paradigms: the agro-industrial paradigm and the integrated territorial paradigm [1,2].
The first of these emphasises the modernisation and universal standardisation of food
production; the second highlights territoriality. The territorialised agrifood focus stresses
the specific, tangible and intangible resources of agricultural spaces and links them to non-
productive functions such as environmental protection and nature conservation, landscape
preservation and an incentive for tourism activities. Various approaches converge in
this focus, with localised agrifood systems (LAS) [3–5] and territorial agrifood systems
(TAS) [6–9] being the most prominent. All the approaches highlight territory, but the way
that they conceptualise and understand territory differs.

In the sphere of public policies, the territorialised agrifood paradigm has been used
to address development and sustainability [10]. Institutions have taken its precepts into
consideration, which is an advance in programmatic territorialisation. The documents,
‘A Farm to Fork Strategy for a Fair, Healthy and Environmentally-Friendly Food System
and Biodiversity Strategy’ [11,12], the ‘Plan San CELAC 2025 of the Community of Latin
American and Caribbean States’, and the United Nations’ 2030 Agenda all acknowledge
the territorialised agrifood paradigm approach [13].

This article is part of the Multifunctional Territorialised Agrifood Systems (MUTAS)
for the Development of Rural Spaces in Spain, an R&D&I project that itself forms part of a
research programme on agriculture, landscapes, heritage and territories that is underpinned
by six projects (Table 1). The common denominator of all these projects is that they
consider agriculture as territory by way of the concept of agricultural multifunctionality,

Sustainability 2022, 14, 11900. https://doi.org/10.3390/su141911900 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su141911900
https://doi.org/10.3390/su141911900
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0003-3810-8714
https://orcid.org/0000-0002-0643-7591
https://orcid.org/0000-0002-9188-3202
https://doi.org/10.3390/su141911900
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su141911900?type=check_update&version=2


Sustainability 2022, 14, 11900 2 of 22

and recognise that agriculture not only supplies food and raw materials but also provides
society with public goods (environmental, landscape, heritage, etc.) that can be activated
in integrated territorial development projects [14,15]. Another of their premises is the
complexity of the concept of territory, in all its meanings and on all scales.

Table 1. Research programme that underpins this article.

Projects Topics

- Agricultural landscapes in Spain (Funded by: Ministry of Economy
and Competitiveness, Government of Spain, 2006)

- Basic agrarian landscape units in Spain: identification, delimitation,
characterisation and evaluation (Funded by: Ministry of Economy
and Competitiveness, Government of Spain, 2009)

Agriculture understood as landscape

- Heritage landscapes in Spain (Funded by: Ministry of Economy and
Competitiveness, Government of Spain, 2012)

- Methods and instruments for recognition of heritage landscapes in
Andalusia (Funded by: Regional Government of Andalusia, 2013)

Agriculture understood as natural and cultural heritage

Cultural landscapes on the World Heritage List. Keys to identification and
criteria for management (Funded by: Ministry of Economy and
Competitiveness, Government of Spain, 2015)

Agrarian landscapes on the UNESCO World
Heritage List

Spanish multifunctional territorialised agrifood systems, MUTAS (Funded
by: Ministry of Science and Innovation, Government of Spain, 2019)

Territorialised agrifood and its relationships with
territory and landscapes

Source: Prepared by authors.

Given these precedents, this article pursues two objectives:

1. To lay the foundations for the MUTAS project’s differentiated contribution with
approaches from other fields.

2. To propose a methodology for the identification and characterisation of MUTAS on the
Spanish State administrative scale. The information’s level of spatial disaggregation
must show internal territorial contrasts (mountains, countryside, coasts, cities and
metropolitan areas, etc.), which requires the use of municipal and administrative district
information or, in any event, information at a more detailed level than the province.

Other secondary objectives are: to examine these systems’ defining features and
internal differences in-depth and to dig deeper into the available sources and indicators to
understand them.

As a hypothesis, we start from the following premises:

• Territorialised agrifood is typically addressed on the local spatial scale, as it is on this
scale that their territorial anchorage and linkage can be observed and made sense
of. Even though the importance of inductive understanding (through case studies) is
recognised, it still has to be addressed on a more general scale such as the state scale
and using deductive approaches.

• There are three models of MUTAS related to different geographical frameworks de-
pending on the logic of their spatial distribution and the way that they function:
(i) metropolitan (MP), for densely populated urban areas with major land use con-
flicts; (ii) mountain and highland areas (M&HL), which present intrinsic difficulties
for agricultural use, and (iii) great inland plains and coasts (GIP&C), which are the
foundation of commercial and mechanised agrosystems.

• Agriculture is a basic inherent component of MUTAS. It occupies a surface area that
outweighs its spatial and/or economic importance. A large part of its non-productive
functions (number of landscapes and leisure areas and other environmental and
heritage attributes) come from this size-related territorial characteristic. Apart from
being territory, agriculture and the agrifood system as a whole form part of territorial
areas that determine their functions and ability to generate development projects.
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Three fundamental terms are used in the article: MUTAS, LAS and TAS. The term
MUTAS is used both as an acronym for the research project and also to refer to the agrifood
systems in which agriculture is considered a multifunction activity that not only supplies food
and raw materials but also provides society with public goods (environmental, landscape,
cultural, heritage, etc.), and in which agricultural sustainability and territories, the proximity
of agrarian and agro-industrial components, and governance are basic qualities. The acronyms
LAS and TAS refer to the basic theoretical frameworks that underpin the research.

2. Literature Review

There is an enormous amount of bibliography on territorialised agrifood. Two main
focuses can be distinguished, although they agree on many aspects: TAS and LAS. A review
of these that considers the concepts, dimensions and meanings of territory used offers some
very telling results (Table 2).

Table 2. The scientific literature from the perspective of MUTAS. Focuses, dimensions and spatialities.

Main Approaches and Focuses

Territorial Agrifood Systems Localised Agrifood Systems

Concepts and Dimensions (Analytical Dimensions)

Spatiality
Proximity

Sustainability
Governance

Multifunctionality

Meanings of Territory and Spatial Scales

� Territory as distance (local)
� As a cultural milieu or environment
� As a nature framework (provider of resources and receiver of impacts)
� As a political and administrative space
� Local scales/administrative district scales

Source: Prepared by authors.

The TAS focus [7–9,16] is underpinned by agroecological principles, which means that
being physically embedded in the territory is fundamental [17,18]. Territory is understood
not only as agroecological embedment [19] but also as proximity, a social construction and
a political space for collective action [20,21]. Studies on alternative networks in city-region
agrifood systems are linked to this focus [22–24], which is also related to the Milan Urban
Food Policy Pact. Prioritised spatial areas are the agrifood systems of the city region and its
agricultural parks [25–28].

The LAS focus, which has basically been promulgated by the Franco-Mediterranean
schools [3–5], picks up on the concepts of agricultural districts [29,30], agro-industrial
districts [31] and agriculture-based local production systems [32]. Their precedents can be
found in Marshall’s industrial district and its derivations into local production systems and
innovative environments [33].

Although the LAS and the TAS focuses agree on many aspects [9], the meaning that the
former gives to ‘local’ and ‘territory’ differs somewhat. Local is not spatial but, above all,
cultural. The cultural codes community generates an environment (or milieu) of trust that
enables networks and, in the final instance, cooperation and governance to proliferate [34];
it also ignites the feeling of belonging that is projected over the productive world through
the symbolic value of food and the claim to being specific to the local area as a marketing
strategy [35]. Territory is conceived locally as a social construction and a political space for
collective action [10]. This is where the so-called territorial focus and the European Union’s
top-down LEADER project development strategies derive from [36]. Rather than a physical
territory, this is an intangible territory and a condenser of knowledge. In this approach, the
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spaces that receive preference are rural areas where agricultural activity is integrated with
processing industries. Recent areas of interest include bio-districts, which are understood as
geographical and functional areas where actors interact to sustainably manage the resources
based on ecological production and consumption principles and practices [37].

Even with the indicated differences, the two focuses agree on several concepts or
dimensions of these systems: proximity, equated to the anchoring of agriculture to the
territory and short food-chain circuits [1]; sustainability, derived from this anchoring
and assimilated to biodiversity [38], high nature value farming systems (HNVFS) and
landscape wealth [39]; governance, understood as agreement, action, and compromise [40],
and sustainable participatory consumption [41].

The two focuses also coincide on the scale of analytical approximation and implemen-
tation (the local scale) and the methods for its understanding (inductive); these capture the
essence of these systems but the results cannot always be replicated. General or state scales are
rarely considered or at least not systematically or according to internal territorial differences.

3. Materials and Methods

The article is divided into two phases: epistemological and empirical (Figure 1).
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The epistemological phase starts with a review of the scientific literature (Section 2).
The Google Scholar and Scopus multidisciplinary databases were examined using the
following keywords to systematise the search: ‘Localised Agrifood Systems’ and ‘Territorial
Agrifood Systems’, with the addition of the terms ‘methodology’ and ‘indicators’.

The review of the scientific literature enabled five dimensions (or basic features)
to be identified for these systems: spatiality, sustainability, proximity, governance and
multifunctionality. A methodological approach based on these dimensions was used to
locate and characterise MUTAS at the Spanish State level and examine their prospects in
great detail. The methodological approach proceeded as follows:
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1. The dimensions or concepts detected in the review of the scientific literature were
made to correspond to analytical arguments. ‘Spatiality’ was assimilated to territoriality
and, after being contrasted, the hypothetical MUTAS models (MP, M&HL and GIP&C)
were established in differentiated spatial areas/as independent variables to be used in
the remainder of the analysis. ‘Sustainability’ and ‘proximity’ were used to characterise
the MUTAS models or territorial areas, ‘governance’ and ‘multifunctionality’ to exem-
plify their prospects. Tables 3 and 4 summarise these procedures and their operational
transfer (to attributes, sources, variables and indicators), with colours used to identify
said dimensions and arguments.

2. After establishing conceptualisations and arguments, their defining attributes
were determined. One basic aspect in this regard is the possibility of specifying attributes
as variables and indicators for analysis disaggregated by municipality. Using the munici-
pality as the basis for the information is essential as it later enables its aggregation in the
MUTAS models.

The search for variables and indicators to express the attributes was difficult. The
available scientific literature does not address territorialised agrifood systems on the
general or state scale and there are no references to variables and indicators on this
scale. Their selection was based on the expert opinion of this article’s authors and their
over- thirty-years’ dedication to the analysis of all the multiple dimensions and facets of
agricultural territoriality.

First, the following criteria were applied to compile a list with a selection of 20 variables
(Table 3): that they should unequivocally represent each dimension, be available for the
state as a whole, and be disaggregated by municipality. Even when they complied with
these criteria, some of the identified variables were problematic and had to be discarded as
they: were redundant, had low significance, were unrelated to territory, were spread over
several organisations and administrations, or could not be used technically.

The empirical phase applied the proposed methodology to the Spanish State as a
whole through two optics: a general, contextual review of Spanish territorialised agrifood
(Section 4.1) and, above all, an analysis of internal contrasts through the MUTAS territorial
models and their characterisations and prospects (Section 4.2). Section 5 describes in detail
the specific features of the MUTAS in the framework of studies on territorialised agrifood
(Section 5.1); the proposal’s virtuality and the limitations of the sources (Section 5.2), and
the results of its application to Spain (Section 5.3). Section 5.4. offers some conclusions and
proposes some future lines of research.

Table 4 details the methodological procedure and the basis of the empirical transfer.
As has been stated, ‘spatiality’ assimilates to being embedded in a location and territory.
This is a basic dimension as it qualifies the other dimensions and determines the differences
between the MUTAS. Its meaning changes depending on the scale; two complementary,
superimposed scales are recognised, state and local. On the state scale, which is the scale
addressed in this article, ‘spatiality’ is expressed in the three MUTAS models pre-established
in the hypothesis (GIP&C, M&HL, and MP); despite being considered indispensable, the
local model is set aside for later developments of the project.

Specifying the ‘spatiality’ dimension on the Spanish State scale in the three pre-
established models was not easy and required the use of a variety of sources:

• The Atlas of Spanish Urban Areas [42] was used to delimit the MP model this article
considers urban areas of over 500,000 inhabitants.

• The M&HL model was pre-located by addressing municipalities that comply with some
of the following conditions: (a) being included in ‘disadvantaged mountain areas’ [43,44],
(b) being classified as ‘mountain municipalities’ in ‘model 2’ in the Rationale for the
Definition of Mountain Areas in Spain study and the study of the application of com-
pensation in mountain areas [45]; (c) considering all the National Parks except Doñana,
Tablas de Daimiel and the Atlantic Islands as ‘areas with special difficulties’ [46].

• GIP&C territories according to the Atlas of Spanish Landscapes [14].
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Table 3. Initial identification, detection of problems and selection (The colours correspond to each of
the analytical arguments and dimensions that support the article).

Analytical Arguments Dimensions Variables Sources Selection Problem *

Location Spatiality Surface area by model (ha)

Ministry of Transport, Mobility and
the Urban Agenda

Ministry of the Environment
Ministry for Ecological Transition
and the Demographic Challenge
Geographical Nomenclature of
Municipalities and Population

Groups, IGN

YES

Inhabitants
Geographical Nomenclature of
Municipalities and Population

Groups, IGN
YES

No. of autochthonous livestock
breeds

Ministry of Agriculture, Fisheries
and Food NO 4

No. of local, traditional and
autochthonous seed varieties Spanish State seed networks NO 4

Ecological farming (ha) Survey on the Structure of
Agricultural Holdings, INE YES

Ecological livestock farming
(livestock units)

Survey on the Structure of
Agricultural Holdings, INE NO 1

Conservation agriculture (ha) Ministry of Agriculture, Fisheries
and Food NO 1 and 4

Surface area comparable to
High Nature Value Farming

Systems (ha)
CORINE Land Cover YES

Sustainability

Natura 2000 network Protected
Natural Spaces (ha)

Ministry for Ecological Transition
and the Demographic Challenge YES

No. of ecological operators in
the production chain

General Registry of Ecological
Operators, Ministry of Agriculture,

Fisheries and Food
NO 3 and 4

No. of farms that carry out
agro-industrial processing

Survey on the Structure of
Agricultural Holdings, INE NO 5

No. of producers involved in
local food initiatives

Ministry of Agriculture, Fisheries
and Food NO 3 and 4

No. of farms that sell directly
to consumers

Survey on the Structure of
Agricultural Holdings, INE NO 4

Characterisation

Proximity

No. of Protected Designations
of Origin

Ministry of Agriculture, Fisheries
and Food YES

Governance
Local action/Rural

development groups
Ministry of the Environment and

Rural and Marine Affairs YES 2

Producer associations/groups Ministry of the Interior NO 4
No. of agrifood companies

and industries
Autonomous Community agrifood

industry registries NO 1

No. of people employed
in agriculture Survey of Active Population, INE YES

No. of people employed in the
‘Food, Beverage and

Tobacco’ industry
Survey of Active Population, INE YES

Prospects
Multifunctionality

Rural development: Other
activities that

complement agriculture

Survey on the Structure of
Agricultural Holdings, INE NO 4

* Problem areas:
1. Redundancies

2. Unrelated to territory

3. Spread over different organisations/administrations
4. Unviable to use

5. Low significance

IGN: Spanish National Geographical Institute INE: Spanish National Statistics Institute

Source: Prepared by authors.

The dimensions ‘sustainability’ and ‘proximity’ are used for the characterisation of
MUTAS. ‘Sustainability’ is expressed by wealth and biodiversity [47,48], which can be
intrinsic (of the MUTAS) or extrinsic (of the territories where they are located). Wealth
corresponds to the presence of potential HNVFS [39,49] and agroecological practices.
HNVFS are identified and pre-located by matching the systems recognised as such by
the specialist literature [50] to the following headings in CORINE Land Cover 2018 [51]:
Rice paddy (2.1.3. Rice fields); Rainfed cereal (2.1.1. Non-irrigated arable land); Fruit
trees (2.2.2. Fruit trees); Agricultural mosaics (2.4.1. Annual crops associated with per-
manent crops, 2.4.2. Complex cultivation patterns and 2.4.3. Land principally occupied
by agriculture, with significant areas of natural vegetation); Olive groves (2.2.3. Olive
groves); Vineyards (2.2.1. Vineyards); Agroforestry (2.4.4. Agroforestry areas); Meadows
(2.3.1. Pastures).
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Table 4. Methodological approach to locate, characterise and discern the prospects of MUTAS (The
colours correspond to each of the analytical arguments and dimensions that support the article).

Analytical
Arguments Dimensions Attributes Variables/Indicators Contrast

Indicators

Location Spatiality State scale
(MUTAS models)

Preliminary location
of models

- Urban areas > 500,000 inhabitants
- Disadvantaged mountain areas

with special difficulties
- Great inland plains and coasts area

High Nature Value
Farming Systems

(HNVFS)

- High Nature Value Farming
Systems (ha)

- Area of High Nature Value Farming
Systems/Agrarian land (%)

-Wealth and
intrinsic

biodiversity (of
agrosystems) Agro-

ecological practices
- Ecological farming (ha)
- Ecological farming/Agrarian land (%)Sustainability

Extrinsic
sustainability (of

territories)

Areas of special
natural wealth

- Protected Area (ha)
- Protected Area/Total Area (%)
- Municipalities with over 40% of

their surface inside a Protected
Area/Number of Municipalities

Characterisation

Proximity

Territorial
anchorage of

agricultural and
agro-industrial

productive phases

Protected
Denominations of

Origin (PDO)

- No. of Protected Denominations
of Origin

- Protected Denominations of
Origin/10,000 ha Agrarian land

Prospects Governance

Presence of social,
economic, and

institutional agents
Authorisation of

programmes

Local
socio-institutional

agreements

- No. of Local Action Groups
- No. of Agricultural parks
- No. of Globally Important Agricultural

Heritage Systems (GIAHS)

Role of agriculture
in MUTAS

Agricultural
multifunctionality

- Productive roles (provision of food
and raw materials)

- Non-productive economic roles
(‘sale’ of landscape and
heritage resources).

- Environmental roles (biodiversity,
mitigation of climate change).

Multifunctionality

Role of MUTAS in
territorial

development
Rural environment
multifunctionality

- Contribution of MUTAS to the
economy as a whole

- Creation of employment

-A
grarian

Land
A

rea
-TotalA

rea
-Population

Source: Prepared by authors.

Due to the limited number of sources on the state scale, agroecological practices have
been analysed based on the surface area dedicated to ecological farming using microdata
from the Farm Structure Survey [52].

‘Extrinsic sustainability’ (of the territories) is expressed by the wealth of natu-
ral features as reflected in declarations of protected natural spaces and the Natura
2000 Network [53,54].

The ‘proximity’ dimension is related to the territorial anchoring of the agricultural
and agro-industrial components, which are analysed using the Ministry of Agriculture,
Fisheries and Food’s Protected Denominations of Origin (PDO) [44]).

‘Governance’ and ‘multifunctionality’ are dimensions that express the prospects of
MUTAS. ‘Governance’ is confirmed by the involvement and actions of the various agents
(institutional, socio-economic, and civic) and their transfer to programmes [24]. It is
analysed using (i) the list of local action groups that have managed European Union
LEADER projects [55]; (ii) the territorial distribution of agricultural parks [28], and (iii) the
localisation of FAO Globally Important Agricultural Heritage Systems (GIAHS) [56].
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‘Multifunctionality’ can be agricultural or rural [57,58]. Agricultural multifunctionality
is determined by the roles of agriculture in MUTAS (productive and non-productive); rural
multifunctionality refers to the contribution made by MUTAS to territorial development.
The analysis of both these functionalities and the synergies between them requires a detailed
study and the use of qualitative research techniques (surveys and interviews). For obvious
reasons, this is not viable on the state scale; however, it does not prevent the determination
of some preliminary links between the two functionalities that can be tweaked in future
works (local scale case studies).

Usable agricultural surface, total surface and population have been used as contrast
indicators in all the dimensions and models.

4. Results: Spanish Territorialised Agrifood, General Features and Territorial Models
4.1. General and Contextual Features

MUTAS cannot be analysed and understood without a political-administrative ter-
ritory. This is expressed as the Spanish State configured into seventeen autonomous
communities (or regional governments) that are subsequently organised into provinces and
municipalities. The autonomous communities are responsible for managing all the facets of
these systems (agriculture and food policies, spatial planning, cultural and natural heritage,
etc.) but international dialogue is the responsibility of the state, and this is the origin of
a good number of the resources—programmatic and financial in the case of European
agricultural policy [59]—and the prestige associated with the inclusion of some specific
agricultural spaces on UNESCO heritage lists—cultural landscapes on the World Heritage
List; the biosphere reserve network, etc. [60].

This administrative dysfunction is even greater for information management; this is
also largely the responsibility of the regional governments, which rarely use standardised
records. As a result, although there is abundant evidence of the importance of territorialised
agrifood systems in Spain, their internal differences are not always apparent; in addition,
no advance has been made in the inquiry of the sources to identify and understand them.
The following provides an account of the above:

• In Spain, agriculture and food are strategic sectors. The former represents 2.8% of the
gross national product [61], double that of the European Union, and rises to 10.6%
if agroindustry is included [62]. It is even more important in social terms: 4% of
employment is in agriculture, rising to 7% when the agrifood industry is included [63].
But it is its surface area and landscape, environmental and heritage correlations that
are its most distinctive features: swathes of cropland and livestock pastures occupy
half the surface area of the country [62].

• Many types of agriculture stand out for their biodiversity. HNVFS occupy 40–55% of
the usable agricultural surface area [64] and are high in non-irrigated cereals (Ebro,
Duero and Guadalquivir basins; the plains of Castile–La Mancha and Extremadura;
the highland plateaux and depressions of the south-east); traditional olive groves and
vineyards; immense livestock farms (pastures; Atlantic prairies), and rice paddies [50].

• The wealth of the territories in which these systems are located is similarly relevant:
4.17 million ha of agricultural land in the Natura 2000 Network (30% of the nationwide
total forms part of this network) and the 52 biosphere reserves are a good illustration
of this. The same is also true of cultural wealth: as many as four FAO GIAHS areas; a
variety of cultural landscapes already on the UNESCO World Heritage List (Palmeral
de Elche, Sierra de Tramuntana; the Mount Perdu–Pyrenees cross-border cultural
landscape with France) and others with applications at a very advanced stage (Olive
Grove Cultural Landscapes in Andalusia; Ribera Sacra; Priorat-Monsant-Siurana).

• Other exponents of the environmental importance of the Spanish territorialised agri-
food system are: (i) the enormous areas of agricultural and agroforestry tree masses,
which are crucial for climate change mitigation: 4.8 million ha of olives, vines and fruit
trees and some 3.5–5 million ha of pastureland; (ii) the growth of ecological farming
(2.4 million ha and 5% sustained annual growth [62], and (iii) the number and variety
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of territorial indications of its foodstuffs (protected denominations of origin, protected
geographical indications, Vinos de la Tierra, Vinos de Pago, etc.).

• However, if the aim is to reveal the differences between the various MUTAS (physical,
functional, or other), the observations are diluted and cannot be established; this is a
limitation, given the great contrasts on the Spanish mainland [65]. Different ecological
constraining factors (on coasts, in mountains, inland plains, etc.) in conjunction with
agrarian change processes organised by urban regions; small and medium-sized towns and
cities, and rural nuclei, etc. involve different situations and models that require different
approaches and responses. The resulting wealth and diversity (of uses and exploitation,
landscapes, heritage constructions, infrastructure, ethnography, etc.) is another distinctive
feature that private (and local) studies are unable to capture with their methods, and which
are similarly not perceived in general and non-territorialised analyses.

4.2. Application of the Methodological Approach: Characterisation and Prospects of the Territorial
Models of Spanish Territorialised Agrifood
4.2.1. MUTAS Territorial Models and Their Location

Applying the methodological approach gives the following results in the Spanish case
(Table 5, Figure 2):

• Locating the three models considered in the hypothesis (MP, M&HL and GIP&C)
reveals the existence of a fourth model that is mixed in type and results from the
convergence of metropolitan spaces and mountain and highland areas (M&HL/MP).

• The MP model is widespread in the main urban agglomerations: the municipalities in
the urban agglomerations of Madrid, Valencia, Seville, Zaragoza, Alicante–Elche, Murcia
and the Bay of Cadiz in their entirety, and a large part of the metropolitan municipalities
around Barcelona, Bilbao, Palma de Mallorca and Granada. This model amasses a large
part of the population (17.6 million inhabitants, 36%) and major consumption centres.
Despite their small surface area (1.4 million ha, 3% of the country’s surface area as a
whole), the proportion of agricultural land is relatively high (52%).

• The M&HL model is representative of the main mountain areas. The population is
very small (8.1 million inhabitants, 17%) compared to the surface area (23.4 million ha,
46% of the country). Usable agricultural land is not very significant (6.5 million ha, 28%).

• The GIP&C model is representative of the two plateaux, the main river valleys, and
the eastern and Atlantic coasts. This model stands out for its population (17.3 million
inhabitants, 36%) and land area (25 million ha, half of the mainland territory). The
significance of farmland is particularly relevant (16.8 million ha, 67%).

• The mixed model comprises all the municipalities in the Malaga, Vigo–Pontevedra,
Las Palmas de Gran Canaria and Asturias urban areas, together with some of the urban
areas of Barcelona, Bilbao, Palma de Mallorca and Granada. It has a high population
volume (4.5 million inhabitants) and covers an insignificant area of land (0.575 million
ha, 1%). Its mountains would explain the smaller relative proportion of agricultural
land (0.172 million ha, 30%).

Table 5. MUTAS models. Basic indicators (Database available in Supplementary Materials, Database S1).

Municipalities, 2020 Area, 2020 Population, 2020 Agrarian Land, 2018

No. % Total Area (ha) % No. % Agrarian Land
Area (ha)

Agrarian Land
Area/Total Area (%)

Metropolitan Model 299 4 1,403,436 3 17,630,426 37 736,200 52

Mountains and
Highlands Model 3445 42 23,453,096 46 8,120,221 17 6,567,433 28

Great Inland Plains
and Coasts Model 4245 52 25,043,848 50 17,166,982 36 16,779,799 67

Mixed Model 142 2 574,640 1 4,533,166 10 172,488 30

TOTAL 8131 100 50,475,020 100 47,450,795 100 24,255,921 48

Sources: [14,42,45,46,51,66].
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4.2.2. Comparison of Sustainability and Proximity as MUTAS-Characterising Dimensions

• Sustainability and its properties

(a) Intrinsic sustainability of MUTAS: presence of potential HNVFS

The literature defines the land uses likely to form potential HNVFS [50] but does
not locate or geo-reference them by municipality, which is essential; Figure 3 shows the
locations of these land uses.

The spatial distribution of this indicator offers significant information, although the
spatial distribution of these land uses on its own does not necessarily signify the presence
of HNVFS—this is why reference is made to potential HNVFS (Figure 3, Table 6):

- The surface area of these systems stands out (21.5 million ha, 89% of agricultural
land [51]), as does its overwhelming presence in the M&HL and M&HL/MP models
(96% in both cases). Its significance in the GIP&C model is high (87%), as it is in the
MP model (78%).

- Some differences can be perceived in the dominant forms of farming, depending
on the location and model. Cereals are the dominant crop and some particularities
can be detected in their correlation with other uses. The mixed model registers
a high proportion of crop mosaics combined with pastures and prairies, largely
concentrated in the northeast and on the Cantabrian coast. Other important spatial
concentrations include olive systems (in upstream country areas of the Guadalquivir
River and the foothills of the sub-Baetic and Sierra Morena mountains); agroforestry
land and livestock farms characteristic of pastureland (eastern mainland); fruit trees
(Mediterranean coast) and rice paddies (Guadalquivir River marshlands, Ebro delta,
Guadiana river plains, and the Albufera of Valencia).

Table 6. The intrinsic and extrinsic sustainability of MUTAS (Database available in Supplementary
Materials, Database S1).

Intrinsic Sustainability Extrinsic Sustainability

Biodiversity:
High Nature Value Farming Systems (HNVFS)

Agro-Ecological Practices:
Ecological Farming

Natural Wealth: Protected
Areas (PA)

Potential HNVFS
Total Area (ha)

Potential HNVFS
Area/Agrarian Land (%) Main Crops Ecological

Farming (ha)
Ecological
Farming/

Agrarian Land Area (%)
Protected Area/Total Area (%)

MP 570,569 78 Cereals (42%);
Crop mosaics (19%) 17,242 3 23

M&HL 6,275,420 96 Cereals (37%);
Crop mosaics (21%) 330,385 4 40

GIP&C 14,518,541 87
Cereal (49%);

Crop mosaics (13%);
Agroforestry (13%)

507,056 4 18

M&HL/MP 165,725 96 Crop mosaics (50%);
Pastureland (20%) 3279 6 20

TOTAL 21,530,256 89 Cereals (45%);
Crop mosaics (15%) 857,962 4 28

Sources: [51–54,66].

(b) Intrinsic sustainability of MUTAS: agroecological practices

The main concentrations of ecological farming can be observed in the GIP&C (0.5 million ha)
and M&HL (0.33 million ha) models. It is insignificant in the MP (0.017 million ha) and M&HL/MP
(0.003 million ha) models. Agroecological practices do not surpass 6% of agrarian land in any
model (Table 6).

(c) Extrinsic sustainability (sustainability of MUTAS territories): natural wealth

By protected areas we mean the Natura 2000 Network and protected natural spaces,
which cover 28% of Spanish territory and are unevenly distributed [53,54]. Farming is
extremely important in these spaces and the surface area of the protected areas where
agriculture accounts for over 20% of the land is significant [67] (Figure 4).
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Cross-referencing data on the distribution of protected areas and the MUTAS models
offers some interesting conclusions (Table 6):

- The M&HL model has the greatest area of protected spaces (40% of its surface is
associated with some form of legal environmental protection).

- A total of 23% and 20% of the territory in the MP and M&HL/MP models, respectively,
is affected by some legal protection. The differences between the two can be observed
in relation to the municipalities with over 40% of protected land: in the MP model,
this figure stands at 16% and in the M&HL/MP model, at 27%.

- Protected areas cover only 18% of the surface of the GIP&C model and barely 13% of
the municipalities have over 40% of their territory included inside protected areas.

• Some indicators of proximity

Protected designations of origin (PDO) are a sign of product quality and their essential
requirement is that all the agricultural and agro-industrial phases are within the demarca-
tion area; their mere presence can be interpreted as an indicator of the proximity attributes
required by these systems.
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There is a very high number of PDOs in Spain. Their sum total (8400) even exceeds
the number of municipalities (8131), which implies that various PDOs meet in some of
these [44]; consequently, their cartography is not very significant. In absolute terms, PDOs
are concentrated in the GIP&C (4760) and M&HL (3237) models. The M&HL/MP and
M&HL models stand out in relation to the agrarian surface (10.8 and 4.9 PDOs per 10,000
ha of agricultural land) (Table 7).

Table 7. Proximity in MUTAS (Database available in Supplementary Materials, Database S1).

No. PDO PDO (%) PDO/
10,000 ha Agrarian Land

MP 217 39 2.9
M&HL 3237 3 4.9
GIP&C 4760 57 2.8

M&HL/MP 186 2 10.8
TOTAL 8400 100 3.5

Sources: [44,51].
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4.2.3. Multifunctionality and Governance as Prospects of the MUTAS

• Agricultural multifunctionality and rural multifunctionality in the MUTAS

The multiple functions of agriculture are inherent in all MUTAS but the facets of the
dominant functional dimensions vary from model to model (Table 8). The productive
function is the most important in the GIP&C model, whereas the environmental dimension
dominates in the M&HL model. In the MP and M&HL/MP models, agriculture would
fulfil the social-recreational and mixed (social-recreational/environmental) functions. The
significance of agriculture and the MUTAS in territorial development is high or very high in
the GIP&C model; medium–high and medium–low in the M&HL and M&HL/MP models,
respectively, and low or very low in the MP model.

Table 8. Agricultural and rural multifunctionality.

Dominant Functions in MUTAS
(Agricultural or

Intrinsic Multifunctionality)

Significance of MUTAS for Territorial
Development (Rural or

Extrinsic Multifunctionality)

MP Social-recreational Low/very low
M&HL Environmental Medium–high
GIP&C Productive High/very high

M&HL/MP Mixed (socio-recreational/environmental) Medium–low
Source: Prepared by authors.
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• Governance situations

The governance situations and the instruments that foster governance differ depending
on the territory and the model; Figure 5 helps to clarify their relationships:

- The nationwide proliferation of local action groups diminishes the analytical virtuality
of this indicator. A total of 97% of the local action groups can be found in the GIP&C
and M&HL models, whereas their presence is anecdotal in the remainder of the models.

- Agricultural parks are more selective of their location, both in respect of their location
by model and where they are sited in geographical terms. They are concentrated in
the MP model (72%) and on the Mediterranean coast (and are very widespread in the
autonomous community of Catalonia).

- The GIAHS basically articulate governance in rural areas with depressed economies
(Xenia olive groves in Tarragona province; raisin grapes in La Axarquía, in Malaga
province; Valle Salado de Añara), although some examples also exist in metropolitan
areas (Horta de València).
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5. Discussion and Conclusions
5.1. Regarding Territorialised Agrifood Systems and the Specific Features of the MUTAS

Territorialised agrifood systems are attracting growing interest underlain by concern
for the after-effects of the green revolution (biodiversity loss, soil and water pollution,
territorial imbalances, emigration and demographic vacuums, trivialisation of heritage
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and landscape deterioration [7,8]), unease about decoupling (of agriculture and territory,
of the various agricultural phases, of production–processing–consumption, etc.) and
disaffection with globalised agrifood (social, environmental, identity) [1]. In addition, all
this is occurring at a time when climate change, rural depopulation and commitment to
sustainable food value chains have invaded political sensitivities [11,12,68,69] and when
the world of food is monopolising the attention of the media (food crises, excessive intake
of high calorie and low nutrition foods, malnutrition and famines).

This interest is not new; the novelty lies in the joint treatment of the links in the
food chain (production–processing–consumption) and the use of the epithets ‘territorial’
or ‘territorialised’ that is associated with them, with different meanings and a common
denominator: the assimilation of this territoriality to alternative patterns through which to
address the outrageous excesses of intensive agriculture and the imbalances of neoliberal
globalisation; and as a kind of antidote to overcome them.

Studies agree that territoriality is the core element of these systems but the ways
that they understand it differ: as a milieu or environment (cultural and intangible), as
distance (giving priority to proximity and short circuits), as locations (coordinates), and as
expanses (surface area). Territoriality is seen to be skewed towards some specific scales
(local), spatial areas (urban regions and high nature value spaces) and agrarian systems
(traditional farming and areas of polyculture).

This article takes these assumptions into consideration and reorients them in three
directions according to the specifics of the project and the MUTAS concept:

1. By considering two complementary scales in the analysis and prospects of these
systems: local scales, condensers of their quintessence, the understanding of which
(through specific analyses or case studies) is put off for later project developments;
and general or state scales, less addressed in studies and considered essential in
prospective and programmatic terms. This article addresses the latter. This article
is also aware of the complexity of the concept of territory in its multiple meanings
and conceives it as two-dimensional: as a political space expressed in administrative
units that nest inside one another (in the Spanish case: municipalities, provinces,
autonomous communities, state) and as a space conceptualised in geographical terms
and expressed in territorial structures (topographical and hydrographical frameworks
and of other exponents of the physical environment, land use, settlement units, etc.),
with more diffuse boundaries that do not always coincide with the contours of the
political and administrative space.

2. By taking multifunctionality as an inherent feature of these systems and their prospects
with a dual meaning (agricultural and rural). Agricultural multifunctionality, as it
was defined at the Rio de Janeiro Earth Summit (1992), starts with the recognition that
croplands not only supply society with food and raw materials but also public goods
(environmental, landscape, cultural, heritage, etc.) [57,70]. Despite being considered
‘non-commercial’, their economic reversibility is undeniable, to the point that some
agricultural systems bring in a greater amount of revenue through the valorisation
of their landscapes and heritage as leisure and entertainment spaces than their pro-
ductive merchandise; Spanish pastures and the Portuguese montado are examples of
this [71]. Rural multifunctionality was first set out in the document, ‘The Future of
the Rural World’ [72], and is related to economic diversification and the search for
alternative activities to farming (especially rural tourism) and territorial development
projects. Studies and norms rarely distinguish between these two multifunctionalities
and their complementarities. Their differentiated and interlinked understanding is one
of the MUTAS project’s contributions. In MUTAS, agricultural multifunctionality is
assimilated to the various functional dimensions of agriculture (intrinsic multifunction-
ality). Rural multifunctionality corresponds to the roles played by the MUTAS in the
development of the territories in which they are located (extrinsic multifunctionality).

3. Another particularity is the vindication of agriculture as a fundamental and essen-
tial component: if there is no agriculture, there are no MUTAS. This might appear
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obvious were it not for the fact that a fast-growing number of studies are focusing
on consumption and the last links in the food chain [73], whereas the agricultural
component is becoming diluted or disappearing.

MUTAS are territories with projects focused on agriculture and articulated locally,
although they can be addressed on a range of spatial scales.

5.2. Regarding the Methodological Approach Used to Address MUTAS on the Spanish State Scale
and Source Limitations

There is not the same wealth of works with methodological approaches to the study
of territorialised agrifood as on the topic itself. The spatial scales on which the systems are
projected are not explicitly stated. In recent years, the proposals that have proliferated have
been focused on measuring the sustainability and environmental impact of food systems on
the world scale [47,48,74] or in reference to state and regional administrative units [75,76].
None disaggregates the information on the local scale (municipal or district), as this study
seeks to do.

The specialist literature focuses, above all, on piecemeal studies with case studies
analysed using inductive methodological procedures [9,77]. Whilst recognising their impor-
tance, this article calls for a deductive focus and state scales but analysed with municipal
scale indicators. There are precedents to this proposal in studies of industrial districts and
local productive systems [32,78], underpinned by an epistemology that is closely related to
that of territorialised agrifood systems.

The deductive procedure is developed and matched to the meaning of political and
administrative space on the Spanish State scale; however, it is addressed from the complex
perspective of geographical territory expressed as the three MUTAS territorial models
preestablished as a working hypothesis (MP, M&HL and GIP&C). After contrasting these
models spatially, they are converted into independent variables or differentiated territorial
areas that are used as the study object in the rest of the analysis. Thus, these systems’
dimensions or basic features (spatiality, sustainability, proximity, governance and multi-
functionality) are identified and turned into analytical arguments for their characterisation
and predictive analysis using municipalised indicators that are later aggregated in the
aforementioned territorial models.

This challenge was not without its difficulties related to the sources being widely
dispersed across regional governments, and the lack of standardisation; there were also
issues with obsolescence and delay. Indirect indicators and metadata had to be used, which
did not always yield significant results.

The preliminary location of the models was also difficult. As maximum spatial dis-
aggregation was required (municipal), some sources had to be discarded and various test
runs had to be made. Some indicators also had to be rejected, such as the official records
of livestock breeds and autochthonous seeds, and others related to biodiversity, given the
problems that their transfer to cartography presented.

Some indicators did not yield the expected results. Such was the case of the PDOs. The
indicator is appropriate: compared to other indications (protected geographical indications,
guaranteed traditional specialties, de la Tierra products, etc.), one distinctive feature of
PDOs is that all their phases (production, processing and preparation or manufacture)
must be established in their geographical demarcations. However, despite being the correct
choice, their spatial transfer is not very significant: practically the whole of the Spanish
territory is affected by one or several PDOs and this diminishes the virtuality of a quality
indication that, in principle, should be discriminatory. Some studies have been plagued by
these and other defects [79].

The use of ecological farming as an exponent of sustainability has also presented
some difficulties [80]. Despite its evaluation being based on microdata [52], the fact that
the information was spread across the seventeen autonomous communities pointed to
inaccurate results. However, the problem went deeper: the products (agricultural and
livestock) and processes (in agro-industrial production, such as wines, vegetable oils, and
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cheeses) are tested by certifying companies, not territories. This would require a step
up in the scale (from product–company to territory–space) which is not envisaged in
current ecological certification logic. Some studies propose alternative indications such as
regenerative agriculture [81].

The territorialised agrifood paradigm requires territorialised sources and indicators,
which calls for advances in their standardisation and inter-administration coordination. The
indicators themselves also need to be rethought, including those such as ecological farming
that are viewed as ‘sacred’ endorsed exponents of sustainability (in agro-environmental
measures, eco-conditionalities, and eco-schemes, among other CAP measures).

5.3. Regarding the Application of the Methodological Approach on the Spanish State Scale

Notwithstanding all the above-mentioned difficulties, it has been possible to demon-
strate that the analytical approach on the Spanish State scale is not only necessary but
feasible, despite all the difficulties that it presents. This approach would also seem to be
a must: both to discriminate these systems from intensive and industrial systems and
because this is what is required by the prospective nature of MUTAS and Eco schemes, and
the central government’s role in dialogue and programmatic management in the lead-up to
the agroecological transition.

The results have been enlightening. The identification of different MUTAS models has
shown itself very useful for their differentiated territorial characterisation and advancing in
their prospects. A mixed model (M&HL/MP) has been found to exist that was not initially
envisaged, the result of the convergence of metropolitan spaces and mountain areas.

In keeping with their demographic weight, the main centres of agrifood logistics,
distribution and consumption characterise the metropolitan model (MP). Farming is a resid-
ual activity in this model and occupies interstitial spaces in the diffuse city, in disorderly
and chaotic landscapes [82]; this corresponds to a lower relative presence of ecological
and high nature value farming. Even so, despite its role being trivial in economic terms
and in the generation of employment, the surface area occupied by farming continues
to be considerable (52% of the total area, which demonstrates that agriculture remains
a use with a high presence in Spanish urban agglomerations). In conjunction with the
presence of a critical mass of citizens interested in agrifood’s sustainability and the heritage
and identity values of cropland [83], this contributes to the creation of agricultural parks
and other governance systems [28]. Proximity and governance are the defining features
of the metropolitan model, in which agriculture plays a landscape and recreational role
(integrating the public free-space networks); a lack of order and unsustainability are the
main stumbling blocks.

The mountains and highlands model (M&HL) occupies a particularly large surface
area of mountains, plateaux, and peneplains in the geography of Spain. Its population is
insignificant and agrifood is in freefall due to both the limitations imposed by the physical
environment and the population vacuums generated by the emigration processes that began
in the 1960s [84]. The presence of land that is unworkable or restricts agriculture (rocks, steep
inclines, agrologically meagre soil, extreme climates) explains the extremely low significance
of useful agricultural areas (28%). Sustainability, expressed as natural wealth (protected
natural areas) and high nature value ecological farming, is the M&HL model’s most important
defining feature, with agriculture’s environmental and landscape roles taking precedence over
its productive role. Even so, agriculture and livestock farming are still relatively important for
its economic structure and are crucial for its development strategies. The lack of initiatives
and projects is an obstacle that rural development programmes are trying to overcome in the
recovery of agricultural systems, but without much success [85].

The great inland plains and coasts model (GIP&C) stands out for its large proportion
of useful agricultural surface (67%). Together with its location in particularly agrologically-
rich sedimentary and alluvial territories, this confirms its assimilation to productive agri-
culture. The importance of the protected designations of origin for its useful agricultural
space is an endorsement of the productive-commercial function of its farming. It also plays
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a considerable environmental role, particularly in rice, cereal, and olive growing areas
that coincide with special protection areas for birds (SPABS). This latter would explain the
significance of high nature value farming systems in this model.

The mixed model (M&HL/MP) does not cover a very large area (0.58 million ha).
Its agricultural surface is proportionately low due to its mountainous nature, which, in
other respects, affords it high levels of intrinsic sustainability (it is the model with the
greatest proportion of ecological practices) and extrinsic sustainability (declared protected
areas account for 20% of its surface area). Its urban nature also results in major population
and market volumes, which are to the benefit of proximity and governance. In short, this
is a model that combines two of the most important features of territorialised agrifood
systems—proximity and sustainability—and needs to be further investigated.

5.4. Conclusions and Possible Future Research Lines

This analysis has enabled advances to be made in the study of internal differentiations
in the Spanish territorialised agrifood system through the use of a methodological approach
supported by solid epistemological bases, sources and indicators that give insights into
the distinctions and differences between the territorial models. Despite being extremely
challenging and difficult, this work has allowed progress in the characterisation of these
systems at a scale (the Spanish State scale) that is innovative (as it is not commonly used
in these studies) and a necessity (in a decentralised state where international dialogue is
carried out by the central government while administrative competencies come under the
17 autonomous communities) and, in addition, regarding the internal differentiations of
the MUTAS and their models; an aspect that is also inherent in a very extensive state with
many contrasting features (in physical, human and agrifood terms).

Nonetheless, there is still a long way to go. The detection of contradictions and gaps
in some of the sources and virtualities in others will enable future works to make further
headway in several different directions: (i) a better characterisation of the MUTAS and
their models with weighted analyses of dimensions and variables and aided by the recent
publication of the latest Agricultural Census (unavailable when this article was being
written); (ii) a deeper look at their prospects, for which statistical sources do not provide
any significant data, which requires the selection of case studies that are representative of
each of the models and that must be analysed with quantitative sources that are already
being trialled (surveys and interviews); (iii) a deeper examination of the mixed M&HL/MP
model, the quintessential condenser (of the sustainability and proximity of these systems)
is another direction that can be explored.
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