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Abstract: Humans have traditionally sought provisioning services from rural areas, but society is be-
coming increasingly aware of other services that rural areas provide to human beings, agroecosystem
services. At the same time, however, certain dysservices can be identified. The analysis of agroecosys-
tem services and dysservices is a key point to consider in decision-making processes and provides a
tool for acting on sustainability. Notwithstanding, few approaches to the dairy sector exist with this
focus, and they often do not incorporate the vision of the actors from the entire value chain. The aim
of the present paper is to identify agroecosystem services and dysservices deriving from the dairy
farming in Galicia (Spain), as perceived by actors linked to this sector. The methodology followed a
bottom-up approach (Focus Group) and identified 19 agroecosystem services (S) and 9 dysservices
(D) grouped into four main categories: provisioning (6S/0D), environmental quality (5S/5D), rural
vitality (6S/2D), and cultural heritage and quality of life (2S/1D). The results show strong awareness
of services and dysservices, in particular as regards rural vitality (mainly related to employment and
income generation) and environmental services (dyservices linked to intensive systems). We have,
however, detected a significant gap in awareness of certain classical environmental services (carbon
sequestration of pastures). Finally, one of the innovative findings is the identification of rural vitality
services and dysservices, including the social role that farming plays in consolidating the population
in rural areas, and in preserving local traditions and culture.

Keywords: agroecosystem services; agroecosystem dysservices; Galicia; dairy farming; dairy value
chain; focus group; rural vitality

1. Introduction

Dairy production is one of the main agricultural activities across the European coun-
tries. At the same time, is one of the most intensified and industrialized with important
impacts on territory and environment [1,2]. A more sustainable way of offering dairy
products is needed and for doing that, all the stakeholders along the value chain must
react. As a first step towards the definition of strategies to address a sustainable way of
production, we look for identifying the key aspects regarding sustainability that stake-
holders recognize. An interesting tool helping this aim is the concept of agroecosystem
services and dysservices. Dairy farming can be seen as an agroecosystem. In Galicia, dairy
farming has reshaped the territory and landscape as well as the economy of rural areas in a
significant way [3–5].

Agroecosystems have been defined as artificial ecosystems [6] where society and the
natural ecosystem meet [7,8] and where farmers continuously reproduce and reshape,
diminish, or improve the natural capital [6,9] through the specific interactions and mutual
transformation of humans and living nature [10]. It is here where the trade-offs involved in
land use scenarios often occur; for instance, scenarios that maximize biodiversity conserva-
tion and ecosystem services versus scenarios that maximize profit from a commodity [11].
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Humans have traditionally sought provisioning services from rural areas, such as
food, fiber, minerals, timber, etc., yet over time, society has also come to demand regulating
and cultural services from these same areas. At the same time, an increase in productivity
favored by industrial farming has created a wide range of negative externalities (harm)
for both natural and human assets in rural areas [2]. The concept of ecosystem services
was developed in the 1990s [12–14], based on earlier concerns regarding the relationship
between society and the environment in the late 1970s. It starts with the utilitarian framing
of beneficial ecosystem functions as services to increase public interest in biodiversity con-
servation [15,16]. Now, following the publication of the Millennium Ecosystem Assessment
(MEA) by the United Nations in 2000 [17], ecosystem services are defined as the benefits
that people obtain from ecosystems [13,16]. The UN assessment focuses on the linkages
between ecosystems, including agroecosystems, and human well-being. It is a suitable
framework for exploring the benefits that can be derived from ecosystems, and it has
even been reviewed [18,19], as well as the negative effects, known as dysservices [20–23].
Shackelton et al. [23] define ecosystem dysservices as the ecosystem-generated functions,
processes and attributes that result in perceived or actual negative impacts on human
well-being.

At the same time, the assessment provides a tool for analyzing and acting on sus-
tainability, since the concept of sustainable development implies the recognition of the
importance of preserving all kinds of assets—natural, human, constructed, and social—for
present and future generations [13] by focusing on three dimensions: natural, economic,
and social. This approach concedes that humans, with their cultural diversity, are an
integral component of many ecosystems. Ecosystem services are also the vehicle through
which natural assets interact with human well-being [13]. The analysis of trade-offs is
another key point to consider in decision-making processes.

Despite difficulties derived from using the ecosystem services framework for the
analysis of sustainability [24], some authors have recently focused on the approach of
ecosystem services to analyze sustainability in livestock agroecosystems [11,25–27]. Most
have identified the ecosystem services provided by livestock, especially for extensive
livestock systems and pasture-based livestock farming systems in Europe, but few have
done this for dairy systems [25,28–30], and as far as we know none has addressed the
agroecosystem services identification by stakeholders into the value chain. The present
work adopts a bottom-up approach when it aims to identify the perceptions of stakeholders
about, not only agroecosystem services rendered by dairy production, but about the
perception of dysservices as well. Due to their high degree of industrialization, it is
supposed that dairy systems are responsible for several externalities or negative impacts
on nature [1], which we can identify as dysservices. The adoption of this last concept is not
neither frequent in the literature (11).

As regards the sustainability of livestock systems, most of the literature has focused on
the natural dimension of the concept, dealing with practices and strategies to minimize en-
vironmental impacts or to enhance biodiversity and landscape preservation [31]. One of the
difficulties in adapting the MEA framework to the study of sustainability is the appraisal
of the social dimension. Even if this dimension could be approached through the lens of
cultural ecosystem services, little of the existing literature on ecosystem services identifies
cultural services provided by livestock systems [26]. Moreover, very few studies have con-
sidered the economic and social dimensions of sustainability [11,32]. Ryschawy et al. [11]
state that insufficient knowledge of the complete set of social contributions from livestock
farming, coupled with an excessively environmental focus regarding contributions, limits
the scope of livestock sustainability assessments. Consequently, these authors adopt a
broader vision than the perspective provided by the MEA [17], including social aspects
such as rural vitality, which is defined as “maintaining the social fabric of rural areas
through the creation of agricultural and supply chain employment.” This proposal treats
livestock systems as an agroecosystem through which farms and farmers provide goods
and services to society. According to Lynch et al. [33], a better-adapted classification of
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services delivered by livestock systems would be provisioning, environmental, cultural,
and rural vitality services. The present work adopts this approach to dairy farming in
Galicia for the first time. Few works before have applied the concept of agroecosystem
services to livestock in this region but considering only environmental services.

Ryschawy et al. [11] assert that the regional level is often more appropriate than
the farm level for determining the contributions of different livestock sectors and the
provision of different goods and services in a given location. This same assertion is made
by Swagemakers et al. [25] regarding the contribution of farm practices to sustainability,
suggesting that the focus should not be strictly limited to the concept of “local”, but
rather should be conceptualized in terms of “activity space”. The concept of activity space
would include all actors (animate and inanimate) that define the farm and its trajectory,
considering socio-spatial connections for production and consumption such as markets
and regional policy frameworks.

Finally, the MEA framework and much of the literature on ecosystem services justify
the adoption of this anthropocentric approach to the need for integrating sustainability
issues, especially those related with the environmental dimension, in decision-making pro-
cesses through valuation [13,34]. The first step when addressing these issues is to identify
the related services and dysservices. This would provide information to stakeholders and
society on the multiple benefits and dysservices provided by livestock and would help
actors in the livestock sector to better understand and manage sustainability issues [35–37].
Limited research has focused on the study of the effects of specific agricultural practices
and management regimes on agroecosystem services and related sustainability issues, as
perceived by stakeholders [11,25,30,36,38].

The aim of this paper is to identify ecosystem services and dysservices deriving from
the dairy agroecosystem in Galicia (Spain), through a bottom-up approach perceived by
local actors linked to the dairy sector. It might find key aspects to better understand the
impact of dairy farming on the territory and address sustainable production. According
to Ryschawy et al. [11], four main categories of agroecosystem services and dysservices
were considered: provisioning (e.g., food quantity and quality), environmental quality
(e.g., biodiversity, landscape heterogeneity, water quality), rural vitality (e.g., employ-
ment, rural dynamism), and cultural heritage and quality of life (e.g., gastronomy and
landscape heritage).

2. Materials and Methods
2.1. Study Area

Galicia is an autonomous region in the northwest of Spain with an area of 29,574 km2

(Figure 1). Agriculture accounted for 3.2% of gross value added for the Galician economy
in 2019, a significant figure as compared to other European regions. Agriculture, together
with the food industry, constitutes one of the most relevant value chains in Galicia, es-
pecially in inland areas. The modernization of agriculture has resulted during the last
decades in the disappearance of a significant number of farms, a decrease in the utilized
agricultural area (UAA) managed by farms, and a process of land abandonment [4,39].
The increasing volume of abandoned and forested land has considerable consequences
in terms of economic and environmental sustainability due to wildfires, one of the most
urgent environmental problems in Galicia [40].

In recent decades, the Galician dairy sector has shown significant production growth.
In a context of accelerated restructuring, the number of dairy farms dropped from the
approximately 100,000 existing when Spain became part of the European Community
(1986), to just over 7100 in December 2019. During this time, dairy production in the region
increased by 75%, while the rest of the country saw an overall decrease. As a result, the
share of Spanish milk production generated in Galicia rose significantly from 26.9% in
1985 to 38.9% in 2019. The dynamism in recent decades has not only made it possible to
consolidate the position as the top producing region in Spain; Galicia is now among the
top ten dairy-producing regions in the EU [41].
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Dairy production is now firmly established as the main specialization of the Galician
agricultural sector, contributing with 23.8% of agricultural production value in 2018. Ac-
cording to data from the Farm Structure Survey 2016 [42], Galicia had 8462 specialized
dairy farms, 11% of the total farms, which own 29.5% of UAA, employ 18.1% of Annual
Work Units (AWU), and generate 38% of total Standard Output of the agricultural sector.

The increase in dairy production has been accompanied by a herd concentration
and increase in production for larger, specialized farms, while the share of production
from smaller, diversified farms has decreased. According to data from the Cattle Holding
Register, dairy farms with 100 or more cows (22.4% of the total) housed 53.1% of the total
dairy cows [43]. On the other end of the scale, farms with fewer than 50 heads, representing
nearly half of the total number of dairy farms, only account for less than 20% of milk
cows, although they still maintain an important position from a social, territorial, and
environmental standpoint.

The increase in dairy production at larger farms over the past three decades is not
reflected in a similar increase in land area, however, but rather has been achieved largely
through intensification of production methods, as shown by an increase in livestock density
and dairy production per hectare. This trend has been accompanied by changes in land uses,
with an expansion of land used for growing fodder [44]. As a result, while production has
increased, the UAA managed by dairy farms has shrunk considerably, and is concentrated
in an increasingly smaller area of the Galician territory.

In broad terms, we can distinguish two types of production models in the Galician
dairy sector [3,45]. The first, more closely linked to land area, includes smaller farms that
graze their cattle, obtaining between 5000 and 10,000 L of milk per hectare of UAA. This
group includes a larger proportion of older farmers without family members who will
continue their work. The second, which includes the majority of medium and large-sized
farms, is more intensive, with a production of >15,000 L/ha. These farms dedicate a large
portion of their area to forage maize crops and use a complete feed ration. In recent years,
a new group has emerged: the organic dairy farms. The number of organic dairy farms has
tripled in response to the significant rise in the price of organic milk, surpassing 100 farms
in 2018. Notwithstanding, the weight of these farms in the overall production continues to
be marginal.
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2.2. Services and Dysservices

According to Ryschawy et al. [11], in order to classify agroecosystem services, we
consider provisioning goods and services to be material and nutritional outputs from the
dairy value chain. Environmental services include benefits such as the conservation of
biodiversity, climate regulation and water purification, among others. Cultural heritage and
quality of life services provided by the dairy sector comprise recreational considerations,
and aesthetic and heritage benefits. Finally, rural vitality services include the contribution
of dairy farming to maintaining a rural network and creating employment (e.g., farms,
supply chain).

We use the same classification to identify dysservices. Zabala et al. [27] state that
trade-offs between services and dysservices are expected within an agroecosystem and
are influenced by pressures. Agricultural practices represent the main human pressure
on an agroecosystem. The outputs may be services or dysservices depending on the
intensity of pressure [27,46]. We consider provisioning dysservices to be negative im-
pacts on agroecosystem provisioning services, such as lower food quality. Environmental
dysservices are negative impacts on agroecosystem regulation services, such as soil ero-
sion. Cultural dysservices include the loss of cultural services, such as loss of landscape.
Finally, rural vitality dysservices can be understood as negative impacts on rural social and
economic networks.

2.3. Focus Group

Focus groups (FG) are open-ended, indirect, qualitative research techniques used to
address different aspects of a subject in detail. FGs are based on group discussions, which
may or may not be statistically representative, but which do include representatives from
different social groups involved in or affected by the issue under discussion [47]. The
purpose of these groups is to generate discussion and prompt responses that cover both
shared and conflicting ideological views [36]. The recommended number of participants
for a profitable and dynamic FG is between 5 and 15 individuals [48,49]. In terms of
group make-up, there must be a minimum degree of uniformity in order to maintain
group symmetry, as well as certain diversity in order to ensure different perspectives
that are essential to any discussion process. The FG facilitator plays a crucial role in
managing group processes and tasks, while the moderator guides group discussion to
address specific research objectives [50]. The moderator will encourage all participants
to speak (and may sometimes need to give the floor to others if a particular participant
is talking too much), such that the conversation (not debate) will encourage participants
to voice group ideologies (shared beliefs, resistance, desires, fears, etc.) with the aim of
discussing in detail certain underlying issues and concepts that may be difficult to define.

Our research is based on an FG, organized as part of a European research project
(“Propagating innovations for more resilient dairy farming in the Atlantic Area” (Dairy-4-
Future), funded by the Interreg Atlantic Area Program (EAPA_304/2016)., where every
partner follows the same methodology across the different case studies. In addition, this
technique is a well stablished qualitative method applied in relevant studies with similar
purposes [36,51]. The aim of the FG, held in the Galician city of Lugo in 2019, was to
obtain a shared vision on the sustainability of the Galician dairy sector by different local
actors. To deal with the different, even opposite, perceptions of stakeholders into the
dairy value chain about services and dysservices, the use of FG is adequate since it allows
to know perceptions and opinions about a define environment [52]. The dynamics set
up into the FG stimulated participants to share experiences and minimize individual
bias [53]. Thirteen agents responding to the typology found in Table 1 were selected, with
a view to obtain a complete representation of dairy sector stakeholders: two dairy farmers
(one extensive, and one intensive), three technicians (research institution, administration,
and agricultural co-op), one representative from the dairy industry, one representative
from the local administration, one member of a rural development group, two academics
(Agricultural Engineering (USC), Centro de Promoción Rural (Escola Fonteboa)), one
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member of the Galician territorial custody network, and two from other bodies (agricultural
co-op, association of Holstein Friesian breeders). Three facilitators, one project coordinator
and one moderator participated in the session.

Table 1. Focus group composition.

Type of Participants Number (Nº) of Participants Gender (Nº Male) Age (Nº ≤ 40 Years)

Farmers 2 2 1

Technicians/technical support 3 2 2

Agri-food industry 1 1 0

Municipalities/local communities
and administrations 1 0 0

Rural development group 1 1 0

Universities/centers for
agricultural education 2 1 0

NGOs 1 1 0

Cooperatives and farmers’
organizations 2 2 1

TOTAL 13 10 4

The session was structured into five segments (Table 2), for a total duration of four
hours, plus a half-hour break. The first segment (30 min) was an icebreaker for all partic-
ipants and FG organizers. The purpose of the second segment (55 min) was to identify
strengths, weaknesses, opportunities and threats (SWOT analysis) for the dairy sector in
Galicia from the standpoint of sustainability.

Table 2. Structure of group dynamics (segments, description, components, and duration).

Segment Description (Actions) Components Total Duration (Minutes)

1–Introductions/Icebreaker

Introduce the project and goals of
group dynamics; introduction to

the dairy sector in the region;
introduction of individual

participants

13 participants, 1 moderator, 1
project coordinator 30

2–SWOT analysis
A few moments for individual

reflection; identification of factors
and ensuing discussion

13 participants, 1 moderator, 1
facilitator (notes on board), 1

facilitator (photos and notetaking),
1 facilitator (notetaking)

55

3–Identification of main areas of
interest (needs)

The main areas of interest were
identified based on the SWOT
analysis, and their importance

was assessed by the participants

13 participants, 1 moderator, 1
facilitator (notes on board), 1
facilitator (photos, distribute

stickers and notetaking), 1
facilitator (notetaking)

35

Break Coffee break in the vestibule of
IBADER

13 participants, 1 moderator, 3
facilitators, 1 project coordinator 30

4–Identification of services and
dysservices

Prepare a list organized by type of
service/dysservice. Discussion,
explanations and improvement

13 participants, 3 facilitators, 1
moderator. During discussion: 1

moderator, 3 facilitators
(notetaking, photos).

75

5–List of innovative practices

Individual reflection. Share ideas
with the group, and subsequent
analysis of relevant factors and

farms

13 participants, 1 moderator, 1
facilitator (notetaking), 1

facilitator (photos, notetaking), 1
facilitator (notetaking)

45

The third segment of the group session (35 min) focused on identifying the main areas
of interest for dairy production models in the region. The SWOT analysis was used to
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identify the main areas of interest (20 min); these ideas were then pooled and classified
by subject (economy, society, environment and agriculture) on another whiteboard. The
participants then rated the ideas in order of importance (15 min).

The fourth segment (75 min) focused on creating a list of services and dysservices
related to the identified subject areas. Unlike other studies, participants were not provided
with a list of services and dysservices prior to the discussion [29,36]. For the first 45 min,
the 13 participants were separated into breakout groups according to the four previously
defined agroecosystem service categories (provisioning services, rural vitality, environment,
and cultural heritage and quality of life). Each group worked with a facilitator, whose role
was to respond to questions, explain concepts, and facilitate effective communication and
understanding. Each group was tasked with preparing an organized list by subject area
(economy, society, environment and agriculture), in order of relevance, and describing the
services and dysservices and specific production models associated with these services
and dysservices. Two types of production models were considered: Intensive systems
and Extensive/Organic systems. In the remaining 30 min, a representative selected by the
members of each breakout group presented the results of their group, which were listed on
the whiteboard, discussed and refined.

During the fifth segment (45 min), participants were asked what practices they would
implement to promote the services and limit the dysservices on the list. After five minutes
of reflection, group ideas were listed on a second whiteboard for analysis by all participants.
The results of the FG are not presented here, as the group responded primarily with a list
of ideas for avoiding threats and weaknesses and exploiting strengths and opportunities,
which more closely resembled a reflection on the SWOT analysis.

3. Results

This article focuses on the results obtained during the fourth segment of the FG regard-
ing the main services and dysservices. We were able to identify 27 agroecosystem services,
which we have classified according to the categories established by Ryschawy et al. [11]
(Figure 2).
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The first finding we wish to highlight is an imbalance between the number of services
and dysservices identified: 19 services, compared to 8 dysservices. The area with the great-
est lack of consensus was environment where ten elements were identified as dysservices
or services, but participants only arrived at a consensus on six.
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For each of the four categories, participants were asked to identify in the clearest
terms possible the production model associated with the service or dysservice. Few of
the participants were familiar with the concept of agroecosystem services. Although
FG facilitators explained in detail what they wished to identify, the discussion revolved
predominantly around different topics that were important for the sector, but which did not
constitute services or dysservices. We have included only those elements corresponding
to concepts we wished to analyze. Additionally, participant views expressed during the
fourth segment of the FG session revolved primarily around animal husbandry, to the
exclusion of other elements of the value chain. The primary findings are explained below,
organized according to the four categories defined in the methodology.

3.1. Provisioning Services

Six services and no dysservices were identified in this category. As shown in Figure 3,
for four of the six provisioning services participants consider that they are supplied re-
gardless of the production model. They are included here the direct sale of dairy products
processed on the farm (pasteurized milk, cheeses, yogurt), and other products derived
from livestock farming, such as meat (fattened calves or cull cows), crop production, and
heifers and steers.

Sustainability 2021, 13, 8509 8 of 20 
 

The first finding we wish to highlight is an imbalance between the number of services 
and dysservices identified: 19 services, compared to 8 dysservices. The area with the great-
est lack of consensus was environment where ten elements were identified as dysservices 
or services, but participants only arrived at a consensus on six. 

For each of the four categories, participants were asked to identify in the clearest 
terms possible the production model associated with the service or dysservice. Few of the 
participants were familiar with the concept of agroecosystem services. Although FG facil-
itators explained in detail what they wished to identify, the discussion revolved predom-
inantly around different topics that were important for the sector, but which did not con-
stitute services or dysservices. We have included only those elements corresponding to 
concepts we wished to analyze. Additionally, participant views expressed during the 
fourth segment of the FG session revolved primarily around animal husbandry, to the 
exclusion of other elements of the value chain. The primary findings are explained below, 
organized according to the four categories defined in the methodology. 

3.1. Provisioning Services 
Six services and no dysservices were identified in this category. As shown in Figure 

3, for four of the six provisioning services participants consider that they are supplied 
regardless of the production model. They are included here the direct sale of dairy prod-
ucts processed on the farm (pasteurized milk, cheeses, yogurt), and other products de-
rived from livestock farming, such as meat (fattened calves or cull cows), crop production, 
and heifers and steers. 

The service of conventional dairy production was related to intensive production 
models, and participants highlighted the importance of these systems as a means to satisfy 
a growing international demand for this product. Finally, was pointed out the supply of 
products carrying a food quality label. The most commonly mentioned certifications were 
organic production, grass-fed dairy and animal welfare. Participants linked this service to 
extensive farming practices and organic certification schemes. 

 
Figure 3. Identified provisioning services. Figure 3. Identified provisioning services.

The service of conventional dairy production was related to intensive production
models, and participants highlighted the importance of these systems as a means to satisfy
a growing international demand for this product. Finally, was pointed out the supply of
products carrying a food quality label. The most commonly mentioned certifications were
organic production, grass-fed dairy and animal welfare. Participants linked this service to
extensive farming practices and organic certification schemes.

3.2. Rural Vitality

Six services and two dysservices were identified in this category (Figure 4). The ser-
vices are primarily related to employment and income generation, with two different types:
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• Those related to employment in rural areas. In addition to direct jobs on dairy
farms, participants also highlighted the positive impact of employment opportuni-
ties throughout the value chain, including the rural processing industry and input
suppliers to farms.

• Income generation, which helps to support the local economy. Another service iden-
tified for livestock regions is the capacity of this activity to support a network of
businesses linked to the local economy.
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Of particular interest is the inclusion of a fifth service related to the maintenance of
public and private services in rural areas through the income generated by the sector, which
is crucial to supporting rural population. This element is among those that generated the
highest level of consensus during the discussion. The final service is related to quality of
life and work–life balance. Participants mentioned the flexible timetable associated with
dairy production as compared to other types of employment or activities, making it easier
to balance work and family.

Two dysservices were mentioned in the category of rural vitality: working conditions
(related to longer working hours, and no holidays or days off), and the wear and tear on
rural road networks from farm machinery. This is the only element on the list of services and
dysservices that was associated with a specific production model, i.e., intensive systems.

3.3. Environment

Five services and five dysservices were linked to dairy production in the category
of environmental conservation and biodiversity (environmental quality) (Figure 5). It is
interesting to note that this was the only established category for which there was a lack of
consensus in attributing the related services and dysservices to one production model or
another (intensive, extensive, both). The composition of the breakout group explains this
lack of consensus, with some representatives more closely linked to intensive production
models, and others related to extensive farming practices or environmental organizations.
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The first environmental service identified by the participants, relating to both extensive
and intensive systems, is the importance of grasslands and cropland in the prevention of
wildfires, either because they act as a firebreak, or because livestock helps to control the
amount of biomass, therefore controlling the burnable fuel and reducing the fire hazard.
A second service is related to the specific biodiversity of natural grasslands, which are
associated with extensive and organic systems. The habitat that grasslands provide for
birds and arthropods was identified as a third environmental service and is again associated
with less-intensive production models.

Two further services were identified, although no consensus was reached. The first
is related to soil conservation, which some of the participants associate solely with the
grazing from organic farming techniques, with the explanation that well-managed pastures
provide permanent plant coverage to prevent erosion, and that the livestock contributes
organic matter to the soil, providing nutrients and stability. The second service without
consensus relates to the capacity of breeding and welfare conditions to extend the life of
the animals. Here again, a portion of participants associate this service exclusively with
extensive and organic farming systems, while other participants also associate it with
intensive systems, asserting full compliance with current legislation.

In the area of environmental dysservices, the first was biodiversity loss and soil
contamination as a result of the use of chemical fertilizers and herbicides. Closely related is
the dysservice related to plastic and other waste generated by the livestock sector, with
a third one related to an excess of liquid manure and methane production, all associated
with intensive production models.

Dysservices identified by one of the participants, but without consensus, are both
associated with intensive systems: soil loss as a result of the continuous extraction of
nutrients in intensive systems, and the spread of disease.

3.4. Cultural Heritage and Quality of Life

Only two services and one dysservice were identified for this category (Figure 6). The
participants identified the following two services:

• Safeguarding of cultural heritage and traditions. The participants defined this service
as the role that dairy farming plays in consolidating the rural population, ensuring
that this contributes to preserving cultural traditions and historical heritage (related in
part to farms). Included in the sub-service of preserving cultural traditions, reference
was made to the terminology associated with agricultural and livestock activity, work
implements and techniques, and the production of native plant varieties and animal
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breeds. Participants considered that this activity contributes to the transmission of skills
and knowledge from generation to generation by consolidating the rural population.

• Landscape preservation. This service generated a great deal of heated debate re-
lated to the fact of whether landscape preservation could be linked with intensive
production models, as well as with extensive and organic practices. Finally, the partic-
ipants agreed in their perspective on landscape, which was closely linked to modern
agricultural practices.
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The only negative impact identified in this category were the problems generated by
intensive production models for visitors and for local residents not associated with the
dairy farming sector, such as foul smells, noise, road wear and tear.

4. Discussion
4.1. Focus Group Perception

Our aim was to better understand the impact of dairy farming on economic welfare,
employment, rural vitality and the environment in Galicia by identifying the agroecosystem
services and dysservices it provides. It is important to identify the perception of both
agroecosystem services and dysservices generated by the dairy sector in order to react to
society’s changing requirements and demands regarding dairy products, and of the role
that dairy farming plays in the territory and the environment. At the same time, knowledge
of services and dysservices rendered allows for better compensation of these activities, not
only in the light of their marketable expressions, but also considering all other services and
the roles these ecosystems play in the territory and in society [29,36].

Unlike other studies aimed at identifying agroecosystem services derived from dairy
production, which opted for focus groups divided by type of participant [29,30,36], the
focus group approach we used aimed to reflect the diversity of actors present throughout
the value chain. The heterogeneous make-up of the breakout groups partially accounts
for the lack of consensus on several of the issues under discussion, particularly as regards
environmental services and dysservices, but it paints a more representative portrait of
the opinions present in the sector. As Ripoll-Bosch et al. [54] has stated, sustainability
is a complex and dynamic concept that involves dimensions dependent on the context.
In this sense, an integrated sustainability assessment of agroecosystems should follow a
participative approach to understand the multiple views and relationships (trade-offs or
synergies) between dimensions and stakeholders’ priorities [54]. The FG method allows to
tackle theses multiple relationships. For instance, Bernués et al. [36] also find differences
among focus groups regarding the same type of agroecosystem services. For example,
farmers and non-farmers diverge in discussions of the relationships between farming
and the conservation of endangered species, with non-farmers being more amenable to
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conservation. In our case, members of conservation organizations and members related to
organic and extensive production were more aware of conservation concerns, recognizing
the dysservices rendered by intensive systems and the regulation services rendered by
extensive systems. This heterogeneous composition also accounted for the differences in
results obtained by Swagemakers et al. [25] for the same geographical area. This last study
focused solely on the opinion of livestock farmers but with representatives from both of
the production models considered in our work.

Poor understanding of the concept of agroecosystem services was reported by
Bernués et al. [36], who attempted to minimize these problems of understanding by se-
lecting a focus group of non-farmers with an intermediate level of formal education.
Montrasio et al. [29] used an online interview technique and found that the perception
of agroecosystem services was statistically lower for respondents with a low educational
level. More responses were provided from non-farmers, which may illustrate a lack of
understanding of the concept among the group dairy producers.

One of the most surprising points of our study is the imbalance between the number
of services and dysservices that were identified. This is partially due to the fact that
while the concept of services and dysservices was generally unfamiliar to participants,
there was greater awareness of the concept of ecosystem services, for which extensive
literature is available, than of dysservices [20,23], for which a thorough definition is non-
existent. Notwithstanding, as Shackelton et al. [23] have stated, “investments into the
management or reduction of ecosystem dysservices may yield better outcomes for human
well-being.” This is particularly relevant in a sector such as dairy production, which has
been associated with numerous negative effects, in particular for the environment and by
intensive production models [1,31,55,56]. To counterbalance this weakness, the facilitators
throughout the discussions, denominated services and dysservices as positive and negative
effects of the dairy sector on society.

We can also justify the greater number of services as compared to dysservices by
considering the social and economic significance of dairy production in Galicia. This
significance explains the positive viewpoint expressed by participants in relation to the
activity with which they are involved. This positive outlook is also reflected in the strengths
that were identified during the sector SWOT analysis sessions: the professional vocation
of the sector, good training, and a strong capacity to adapt explained the larger num-
ber of services identified, particularly for the provisioning and rural vitality categories.
Ryschawy et al. [11] finds that services related to these two categories correlate posi-
tively with their analysis of the provisioning of livestock goods and services in France.
Villar et al. [57,58] identify certain provisioning services, such as grass-fed milk or direct
sales of pasteurized milk on the farm, also identified in our breakout group, and others
linked to value creation, enhanced economic activity, generation of employment, and the
contribution to regional market appeal for tourists. Broadly speaking, the conclusion that
emerged from the discussions in our focus group was that the greater number of goods
and services provided by the sector should be reflected in a higher employment rate and
stronger economic dynamics in the region. This relation between provisioning and rural
vitality services is illustrated by the fact that the group highlighted “the strengthening of
corporate structures, including the participation of farmers in industrial dairy processing
schemes” as an opportunity for the future of the sector.

We should consider whether the sector, as represented in our focus group, identifies
the same categories of services and dysservices for itself as those found in the literature,
and whether there is awareness of the contribution of the sector to society, both in positive
and negative terms, beyond the mere provisioning of goods and services. In this sense, the
category related to cultural heritage and quality of life services is where we see the greatest
number of gaps, and the environmental category shows the greatest divergence of opinion.

An added difficulty emerges when we associate services and dysservices with a spe-
cific production model. For the majority of categories there is no clear assignation of items
to a specific model. The exception is the environmental impact category, where services
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tend to be associated with extensive models, and dysservices with intensive systems. This
is reflected by the fact that more studies have been conducted on environmental services
provided by extensive systems. The majority of studies on the agroecosystem services pro-
vided by the livestock sector have targeted grazing, pasture-based and mountain livestock
systems [26,29,36], and the identified services have been predominantly environment-
related [26,31]. The impact of dysservices is less predominant in these models [29].

4.2. Services

In Provisioning Services, the core service identified is milk production, which this
breakout group classified into two types according to the production model: conventional
milk production linked to intensive systems and related to the provision of an increasing
demand for milk and dairy products [59]; and production of milk carrying a food quality
certification, produced by extensive systems and linked to organic labeling, grazing and
animal welfare. Different studies identify quality production as an agroecosystem service
provided by extensive systems, associating quality with good nutrition and ethical produc-
tion practices [11,36,57]. Changes have been registered in European consumption habits in
recent years, with a lower liquid milk intake and increased concern with health, quality
products, and food safety [58,60,61].

Missing from this list is the provisioning of natural fertilizers, identified by inhabitants
of the Italian Alps as a service provided by mountain livestock systems [29], and which
indicates a more organic model.

As indicated above, the Rural Vitality element has been largely ignored in existing
literature [11], including those aspects affecting the social sustainability of livestock mod-
els [31]. This category was well recognized by the breakout group in Galicia, however,
and they identified services associated with the generation of work and maintenance of
services in the region. Similar to the studies by Ryschawy et al. [11] and Beudou et al. [62]
for different regions in France, the breakout group distinguished between employment
generated directly by livestock farming (on farms) and indirectly (via input suppliers and
supply chains, as well as in support services). Actors in the two territories emphasized the
importance of livestock farming for rural life, in that it maintains shops, public and private
services, and associations on the territories and social life. Bernués et al. [36] find that the
quality of life and working conditions are two elements that agricultural workers consider
to be essential to their social sustainability.

For Galicia, the emphasis on employment generated by the sector is visible in employ-
ment data available from recent years. While the dairy farming sector per se generates
only a modest amount of employment in global terms, the clear concentration of the sector
in the region makes its impact even more relevant [63]. Additionally, an increase in the
economic size of holdings has led to the creation of a relatively new phenomenon in Gali-
cian agriculture: salaried employment. In 2016, salaried labor in livestock farming already
accounted for 33.2% of total AWUs for holdings specialized in dairy cow milk production
in Galicia [42]. This phenomenon is on the rise, and recent years have seen an increase in
the scale of production for bovine livestock holdings, accompanied by a greater relevance
of types of business organization and salaried employment [64]. If we consider the employ-
ment created by the dairy industry, while the generation of employment by the processing
industry was identified as a service, the group is aware that this capacity is limited. During
the SWOT analysis of the sector, one of the economic weaknesses that was identified was
the “low added value of the dairy industry in Galicia, given the specialization in packaged
milk production.” This vision does indeed mirror reality, as processing capacity is low (52%
of milk produced in 2018), and the majority of the milk processed in Galicia is milk for
human consumption, with a strong emphasis on private labels [65].

Interestingly, the breakout group identified working conditions in the sector both as a
service and a dysservice. The flexible timetable was considered a service, as it permits a
greater work-life balance and contributes to the quality of life, while the lack of vacation
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time and the strenuousness of the work were considered dysservices, in that the work does
not attract young people.

The services and dysservices identified for the rural vitality category were identified
for both production models in Galicia. This point stands in contrast to the sector studies
in France. Beudou et al. [62] found that rural vitality services are linked to the current
industrialized livestock model, whereas cultural services were more linked to the pre-1970s
traditional production model in France.

The breakout group in Galicia associated services related to the Cultural Heritage
and Quality of Life element with both production models, including the preservation of
traditions in that the sector consolidates the population in rural areas, and the population
in turn preserves cultural traditions. Landscape preservation was another element that was
mentioned. It was clear throughout the discussion that breakout group members consid-
ered that a traditional landscape was a completely modified landscape, but it was perceived
as the landscape they have always known; this service was therefore not associated ex-
clusively with extensive models. In contrast, Rischawy et al. [11] and Beudou et al. [62]
find that synergies between the rural vitality and the cultural heritage and quality of life
categories in extensive models in particular, contribute to the preservation of traditional
landscape elements. In their study on the sector in the Italian Alps, Montrasio et al. [29]
identify landscape preservation by mountain livestock models as one of the most highly
regarded agroecosystem services for participants in the study. Here as well, services related
to rural vitality and cultural heritage and quality of life are interrelated through tourism.
Bernués et al. [36] find that recreation and tourism are connected with landscape aesthetics
provided by agricultural models with high natural value. Finally, the study conducted by
Swagemakers et al. [25] reveals that for Galicia, it was the organic dairy producers and
the diversified conventional dairy farmers who most clearly expressed their interrelations
with the natural environment, combining productive farm activities with locally marketing
food products and agro-tourism activities. They provide the most detailed description of
the benefits derived from traditional landscape elements, traditional houses and buildings,
stone walls, and hedgerows. Notwithstanding, this practice has only a token presence in
the region of Galicia; in 2016, only 5 holdings classified as TF specialist dairy out of a total
of 8462 provided complementary activities such as agro-tourism, accommodation, and
recreational options (INE, 2016) [42].

Our study is consistent with another of the correlations found by Ryschawy et al. [11]:
environmental and cultural categories are negatively correlated with the provisioning
category. Less productive systems, i.e., extensive models, are more closely linked to the
provision of environmental services. As indicated above, available literature offers us an
extensive catalog of environmental agroecosystem services provided by pastured livestock
systems, and those identified by our focus group are the most common: biodiversity
conservation, genetic pool conservation, animal welfare or conservation of soils from
erosion. Cooper et al. [66] associate low-impact grazing models with a higher degree
of biodiversity; Swagemakers et al. [25] found that the same services were identified by
Galician farmers, which they associated with extensive livestock models. The studies of
Valladares et al. [67], also conducted in Galicia, point to restricted biological wealth for
intensive models, where single crops and repeated annual crop rotation (corn-ryegrass) are
the norm.

We would like to underline the effect of grazing on the prevention of wildfires through
cleaning and shaping shrubs and forest, as well as the role it plays in curbing the expansion
of forest monocultures. The latter service, identified for both intensive and extensive
systems, is associated with the maintenance of pastures and cultures in a typical mosaic
landscape. This recurrent issue is reported in several works [29,36] as disturbance preven-
tion, always associated with extensive livestock models. The breakout group reached a
consensus on this point only after an intense debate regarding which productive model
performs better in this sense, illustrating both the significance of wildfires as one of the
major environmental problems in Galicia and the controversy they generate. Several au-
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thors have pointed out that the expansion of wildfires here is due to the abandonment of
agricultural land as a result of the structural adjustment process of recent decades [4,68].

Animal welfare and soil conservation are other environmental services for which a
consensus was not reached. The level of divergence regarding this service reflects the
different outlooks of group members if we consider the different arguments that support
each of the production models. It is clear that the overexploitation of resources (excess
livestock density) and bad practice (grazing in wetlands) can eventually lead to desertifica-
tion and soil compaction in grazing systems [36]. The agroecosystem services provided
by livestock models therefore depend to a great extent on the resource management and
practices used by farmers [25]. The discussion on animal welfare in intensive models points
to what Bernués et al. [36] and Van Oudenhoven et al. [69] highlight when they state that
the benefits depend on the perception of value held by different social actors.

Finally, we will point out that the focus group did not identify environmental ser-
vices that are frequently mentioned for animal production systems. One of these is the
filtration and regulation of water flow associated with extensive agroecosystems, through
the effectiveness of grasslands in filtering runoff [26,27,29,36]. This service was, however,
perceived for forest systems in the same area of study [70]. Other services that were not
mentioned were waste management, pest control and pollination [27,29], not even for
extensive models. Finally, it is striking that the group did not identify the service of carbon
capture and sequestration provided by grasslands and pastures [46], which is particularly
relevant in a sector that is currently being criticized for the emissions it generates.

4.3. Dysservices

Agroecosystems, which are modeled by human activity, can render both services and
dysservices depending on the intensity of pressures done. For instance, livestock grazing
systems can contribute to carbon capture and sequestration, but an intensive management
of these systems would release carbon rather than capturing it, as a result of overgrazing
or increased livestock density. It is because the production system is an important feature
to analyse together with the services or dysservices identified.

We have already pointed out that few dysservices were identified overall, and that
those that were mentioned were environment-related [29] and primarily associated with
intensive production models, which is in line with the findings of other studies [29,71].
Three dysservices were identified by the provisioning services breakout group (an excess
of liquid manure, waste management (plastics) and pollution), which we decided to in-
clude in the environmental impact group. Biodiversity loss and pollution associated with
dairy production are elements that have also been reflected in various studies, including
Wiesner et al. [72], who consider that an intensification of agricultural practices, partic-
ularly in relation to dairy production, has led to an increase in emissions as a result of
unsustainable practices. Improper management of liquid manure (low-capacity tanks,
reduced land area, improper application ) creates a range of environmental impacts, such
as foul odors, greenhouse gases in the form of nitrous oxide, and eutrophication. Sal-
cedo [46] analyzes greenhouse gas emissions for several foraging models and finds that
more intensive foraging results in increased emissions, but grassland carbon sequestration
can compensate this increase. Surprisingly, this service was not identified by our group.

Moving to the second dysservice, the main problem with plastic waste is the lengthy
biodegradation process and high level of pollution it generates [73]. In Galicia, there is
an abundance of silage plastic: 7700 tons per year [74]. The increasing concentration of
livestock production activity in certain areas of the region in the 1990s, together with the
generalized use of a highly industrialized production model, exacerbates the impact of this
plastic waste as it builds up in uncontrolled landfills in the areas mentioned, despite the
practice of reusing these materials on holdings. Foul odors were identified as a dysservice
in the cultural heritage and quality of life category, as they are unpleasant for non-farmers
and visitors to the region.
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One difference in this study is the identification of dysservices in the rural vitality
category. Typically absent in the literature, we had to consult other types of studies
that analyze different production systems, such as forest models, to find the dysservices
mentioned by our focus group [70]. One example is the contribution of farm machinery to
the deterioration of the rural road network. This dysservice is associated with intensive
production models and has emerged as a result of recent agricultural evolution in more
highly developed countries, characterized by a greater degree of mechanization [75], and
modernization of machinery prompted by technological development [76]. Other factors
associated with this dysservice are the individualization of work of farm owners [77],
the outsourcing of jobs to service companies, and the pressure exerted by commercial
suppliers [78].

The second dysservice identified by the group—working conditions on dairy farms–
is also lacking in the literature on services and dysservices. The rural vitality category
included working conditions in the dairy sector to give visibility to the contribution of
the sector to the creation of employment in rural areas. It was inevitable that working
conditions should be the focus of this debate. We have thus decided to include the com-
ments of participants regarding poor working conditions as a dysservice in this category.
They maintain that such conditions drive young people away from this activity, thereby
contributing to the emigration of young people from rural areas. The emigration of young
people is closely related to the lack of employment opportunities beyond the primary
sector in rural areas, which is left behind as these young people achieve higher levels of
education [79]. This situation is manifested in Galicia through phenomena such as a lower
proportion of Galician dairy farms that are passed on from parent to child [45], linked to
the inability of the rural Galician sector to create new employment opportunities [4,63].

Soil loss and diseases and production loss were mentioned without consensus by
a few members of the breakout group. Both dysservices are a result of the trade-offs
mentioned by Zabala et al. [27] and illustrated by Rischawy et al. [11] through a positive
correlation between provisioning services and rural vitality, and a negative correlation with
environmental services. The greater intensification of holdings with a view to increasing
production and profits may lead to an increase in diseases, and ultimately, to problems
producing milk and forage. In connection with this, Rodríguez-Bermúdez et al. [80] state
that organic farm owners prefer breeds and handling procedures that guarantee fewer
medical issues, higher fertility rates, and greater longevity of animals, even at the expense
of a lower output per animal.

It is interesting to point out the absence of provisioning dysservices that have been
identified in other studies, such as competition for water with other ecosystems [20,27,81],
which may be ignored in an area with abundant rainfall; or lower food quality [29]. The
last dysservice was not specified in the discussion about dysservices but was brought up
during the final session when the group proposed, as an important action for the sector, to
improve the quality of dairy products.

As described in the methodological section, the discussion on ecosystem services was
preceded by two other dynamics: one on the strengths and weaknesses of the sector and
the other on the needs perceived by stakeholders. The results of these dynamics are not
the object of this paper, but Vázquez-González et al. [82] summarizes the main results.
Stakeholders pointed out that environmental sustainability as one of the weaknesses of
the dairy sector, which is consistent with the large number of environmental dysservices
identified. Thus, making society aware of the multiplicity of agroecosystem services
rendered by the dairy sector was one of the needs detected among others, as well as the
need to move towards the sustainability of the value chain through the development of
high-quality products with more value added. On the other hand, and being coherent
with these results, the practices to be promoted by the sector itself or by the administration
would be to make agroecosystem services more visible, especially those less identified, such
as rural vitality and cultural services. Moreover, the sector is aware of the environmental
impact of its activity, which makes it more feasible to adopt measures to limit the number
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and type of dysservices, for instance, the adoption of quality seals or the practice of pasture-
based feeding. These behaviors fit well with the main issues drawn by the European Green
Deal or the A Farm to Fork Strategy [83]. The analysis also shows the need to make the
stakeholders aware of the environmental dysservices not identified by them in Galicia.

5. Conclusions

Our study provides insight into the perception of dairy sector actors regarding the
positive and negative impacts of the activity on society beyond marketable goods and
services. It constitutes the first step towards identifying practices and policies that could
enhance services and reduce dysservices. The sector offers a positive vision of itself,
reflecting the economic and social importance of the dairy sector in Galicia.

The participants exhibit good awareness of different services and dysservices, particu-
larly rural vitality and environmental services. Notwithstanding, we encountered some
important gaps regarding services rendered, such as the carbon sequestration capacity
of pastures, and difficulties recognizing some dysservices, evidenced by the absence of
consensus on several points.

One of the innovative findings regarding the social role of farming in this area is the
identification of rural vitality services and dysservices for maintaining and consolidating
population in rural areas, as well as preserving traditions and culture.

Extensive and organic systems are perceived as those which make the greatest con-
tribution to the delivery of environmental services, while the majority of dysservices are
associated with intensive systems. The contribution to rural vitality is considered to be
delivered by both production models.
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