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Social conditions of smallholder
dairy farmers influence their
environmental decisions

Joanna Fratczak-Miller'™, Anna Rychta?, Wilfried Winiwarter?> & Barbara Amon?*

The objective of this study is to characterize the social conditions for making agricultural decisions.
Particular attention is paid to sustainable agricultural practices in dairy farming. The theoretical
framework has been developed around two major explicatory perspectives: sustainable development
and quality of life. In the study, we assume that the regional dimension of problems related to the
sustainable development of the dairy sector requires solutions adequate to the needs of the regions
to create sustainable milk production systems. We put forward a thesis on the impact of objective
living conditions of farmers on the readiness to introduce changes in the farm and to apply sustainable
agricultural practices. The study has been carried out using the survey method, conducted in a face-to-
face interview with fifty farmers engaged in milk production. This study contributes to revealing the
role of social sustainability criteria for adopting environmentally friendly farming practices. The novelty
of the approach is the use of in-depth sociological analysis in research on the sustainable development
of agriculture in small farms (1-5 cows). The results have revealed a significant positive relationship
between the assessment of farmers’ well-being and the willingness to adopt sustainable agricultural
practices. The results also suggest that the analysis of social determinants of agricultural decisions is
essential for the implementation of the assumptions of sustainable agriculture. Here we demonstrate
that the criteria of subjective well-being can be considered important factors in a positive attitude
towards sustainable development and openness to changes in agricultural production.
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Background

Smallholder farms are usually family enterprises substantially contributing to the agri-food sector globally'.
They specifically are characterized by a limited area of arable land, low production volume, small number
of employees and low income compared to other farms?®. Yet, their multiple functions in the environment,
economy, and society have been widely highlighted at local and regional scale through e.g. maintaining natural
resources, ensuring diverse products to cover local needs, providing work places for economic stabilization in the
region, establishing ties with the local community, maintaining tradition of cultural and historical significance®>.
For these reasons, the interest in supporting smallholding farms has become as one of main objectives of the
European Common Agricultural Policy®”.

Current farming systems face significant pressure to produce food sustainably while minimizing
environmental impacts®, necessitating a multidisciplinary approach that considers environmental, economic,
and social dimensions® !3. However, most studies concentrated so far on environmental or economic aspects,
with limited research on the social dimension!*'%, despite its strong potential to interact with other sustainability
pillars®!3. There is also empirical evidence that farmers’ decisions regarding the implementation of sustainable
environmental solutions can be significantly influenced by psychological and social factors!®-'%, Thus, to
effectively address the social dimension of sustainable agriculture, a deeper understanding of farmers’ values,
perceptions, and decision-making processes is crucial. This is particularly important for smallholder farms, which
exhibit a high degree of diversity in terms of geographical location, production types, land use, demographics,
labor, and income levels®!31°. This diversity requires a context-specific approach when examining social aspects
of agricultural production at farm level, as these factors can vary significantly across different farming systems
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and location®?°. Thus, in our study we specifically focus on the dairy smallest farms, which are often prevalent
across the European countries and regions’.

By examining these aspects, we aim to provide a valuable contribution to the literature, which could also
inform policy recommendations to support sustainable practices among smallholder dairy farmers. Our work
aims also to characterize operating and social conditions as well as identify social determinants of decision making
on the adoption of selected practices particularly associated with animal welfare and manure management in
Polish smallholder dairy farming. Animal welfare deserves special attention because it is one of the most specific
indicators for measuring sustainable development by covering ethical and moral aspects, as well as drawing the
most attention among dairy consumers?"?2, In addition, manure management becomes greater attention among
the farmers since measures preventing water pollution and emission reductions from agriculture mainly focus
on improving manure management and were introduced by Polish policy acts?>?%,

The concept of social sustainability—challenges and limitations

Sustainable development refers to approaches how societies can satisfy needs and development to ensure the same
conditions for future generations®. From this point of view, sustainable development includes considerations
regarding the dynamics of socially shaped relations between society and the environment. As a field of research,
this extends from investigating merely ecological conditions. Therefore, environmental sustainability is also
closely related to social structure problems and the processes occurring within it?»?’. Sustainable development is
considered within the framework of diverse research of a fundamentally social nature, focusing on the process by
which societies manage the material conditions of their reproduction, including the social, economic, political
and cultural principles that influence the management of environmental resources?. One of the implications
of this state of affairs is the widely shared position in the social sciences that nature places measurable limits
on human achievements?®-3°. This approach can be observed in official decisions for sustainable development
regarding key international documents, in which the main goal is to set the rules for human activity so that
socio-economic development is adequate to the finite ecological possibilities of the environment?.

The scientific discourse on sustainable development focuses on ecological and economic aspects, often ignoring
the social dimension. As a result, as current literature shows, the concept of sustainable social development lacks
a coherent definition that could be operationalized in research?*2, In recent years, however, efforts have been
made to conceptualize social sustainability, placing greater importance on the “human dimension” of global
environmental change. This term still raises doubts because it refers to a new area of social science research,
added to the research program defined by environmental sciences relatively late3>%.

Some studies indicate that social definitions of sustainability are linked to strategies and socially negotiated
goals that relate to the interactions of societies with their natural environments, including the interpenetration
of various social processes with each other and with ecological processes®. First, we find among them the
characteristics of economic processes caused by the production and consumption of goods?. Secondly, there
are also descriptions of social processes related to the features of social structures, access to resources and
exclusion from their distribution, lifestyle, work environment and division of labor, also in the context of the
analysis of cultural aspects, such as systems of values, norms and social practices?®**. For example, in the work of
Sachs?, several components of sustainable social development appear, such as social homogeneity, fair income
and access to goods, services and employment. The importance of “cultural sustainability” is also emphasized.
According to the author, this requires “political sustainability” based on democracy, human rights, effective
institutional control, risk avoidance, and management. Thirdly, references can also be found on decision-making
and response processes, as well as the ability to implement political strategies and public participation in their
development and implementation. This strand of literature on social sustainability also actively explores ways to
promote pro-environmental behaviors®=37.

Finally, social sciences introduce a hermeneutical or interpretive dimension to sustainability research by
examining the cultural and social meanings attached to social practices. Exploring the symbolic dimension
of social practices allows to identify the perspective of their actors as the underlying factors simultaneously
influence the perception and evaluation of the environment and govern everyday behaviors?>3%.

Social sustainability of agricultural farms

The scientific literature covers many factors corresponding to relevant social processes and structures. Here we
specifically focus on the social sustainability of farms. The review of sustainable agricultural development tools
by Janker and Mann®’, demonstrates that there is still need for more shared understanding, despite recurring
research topics. Such topics include those concerning human and labor rights, working conditions and Quality
of Life (QOL), in most cases understood as objective well-being criteria. Social sustainability in agriculture often
centers on work aspects, like hours, time-off, remuneration, training, environment, and satisfaction or stress>>40,
These studies indicate positive correlation between living conditions, economic situation and psychological
comfort. They also emphasize the importance of ensuring the operation of farms after the respondents cease
their professional activity. Research dealing with social sustainability in dairy farming also concern burnout
factors*!, suggestions for future improvements*?, and work mechanization or optimization. The results indicate
that farms that achieved good work and life satisfaction had a moderate to high degree of mechanization®.
The last important thread is the social expectations of farmers in developing policies. In this regard, Austrian
research showed that the dominant stress factors for dairy farmers were EU policy, public perception, and
animal diseases™.

Quality of life from a sustainability perspective
Sustainable development governs both the quality and quantity of economic growth and covers three
dimensions of well-being, on the economic, environmental and social scale***® This means it is impossible
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to achieve the desired level of sustainability in the economic, social and environmental dimensions without
considering their mutual impact. Thus, it seems justified to emphasize that well-being or standard of living
as elements of social sustainability development play a significant role in this concept®’. Research also uses
a new approach, emphasizing the importance of non-economic growth indicators, replacing the concept of
well-being with the concept of QOL*. QOL is a well-established concept in the social sciences, with the first
research on this topic published in the 1960s*%%. Today, the term QOL is used in many different disciplines to
reflect the idea of an individual’s well-being in a framework that extends beyond a simple economic assumption
equating well-being with the level of income. The basis of QOL is an individual’s well-being and mental state in
a broad, multidimensional sense*’. QOL is the degree to which an individual is healthy, comfortable, and able to
participate in or benefit from life events. It is also an integrated system of motivational and aspirational factors
based on the needs and values of the individual®®>!, Satisfaction with QOL depends on the individual’s and
society’s expectations, the type of activity of the individual and his or her life choices®’. QOL may be quantified
in two ways: (1) an objective criterion, determining the relationship of an individual’s needs to environment, (2)
a subjective criterion, i.e. the individual’s mental state regarding needs fulfillment, assessed through perceived
success and opportunities for achieving life goals®. Subjective and objective QOL measures often show weak
relationships, posing a great challenge for researchers?. In the case of a deficient standard of living, the objective
and subjective indicators mentioned above seem to co-occur more strongly. Researchers thus emphasize the
complementary nature of these two approaches and suggest using both simultaneously’*. When it comes to
indicators for sustainable agriculture, some of them raise issues of farmers’ QOL. However, they usually focus
on the status of the family, ways of supporting decision-making, living conditions, involvement in community
affairs or safety - without treating the QOL as a construct based on objective and subjective assessments of living

conditions. Moreover, available tools are of limited use in assessing the social situation of farmers*°.

Purpose of the study

This study analyzes decision-making for sustainable dairy practices on small farms by exploring three areas:
farmers’ QOL, their involvement in the development of the dairy sector, and environmental challenges in dairy
production including actions taken for sustainable development. In this article, we answer three basic questions:
What is the current status of implementing selected pro-ecological practices on small dairy farms? Does QOL
influence farmers’ environmental awareness of their farms and readiness to change current practices? What
changes (legal, financial, social) do farmers require to achieve sustainable production and development? We
hypothesize that farmers’ objective living conditions and subjective well-being influence their readiness to
introduce changes on the farm and apply sustainable practices. We use here in-depth sociological analyses of the
QOL rarely encountered in research on sustainable development of agriculture on small farms. We also assume
that the regional dimension of problems related to the sustainable development of the dairy sector is important
to ensure effective functioning of the system: society - economy - environment. The answers to these questions
are particularly relevant as small farms contribute to a large share of people involved in agriculture, and hence
to their public perception, while their overall production volume is small and thus they are largely neglected by
scientific studies. The present work strives to close this research gap, as much as social conditions these farmers
work in are concerned.

Materials and methods

Survey

This study used the survey method to analyze small dairy farms in Poland, conducted in a face-to-face contact.
The study sample consisted of 50 purposefully selected farmers. The controlled variables were the number of
dairy cattle per farm and the percentage share of small farms in the total number of dairy farms per voivodeship.
A farm with 1 to 5 cows was considered a small farm. Each farm was represented by the person who did most
of the work there. The study was conducted in accordance with the principles of sociological research outlined
in the American Sociological Association (ASA) Code of Ethics. All participants were informed about the
purpose, procedure, and duration of the study and expressed their informed consent to participate. The research
procedures and tools were approved by the Committee for Ethics of Sociological Research at the University of
Zielona Gora and complied with the General Data Protection Regulation (GDPR).

The surveyed farms were in Poland’s most concentrated area of small dairy farms (Malopolskie and
Podkarpackie voivodships constituting 87% and 89% of all dairy farms, respectively, based on unpublished data
at the end of 2019, source: The Agency for Restructuring and Modernization of Agriculture) (Fig. S1 in the
supplementary information). The empirical material was collected at the turn 0of 2021 and 2022. All 50 surveys (25
each from Podkarpackie and Matopolskie voivodeships) were included in the analysis. There were two reasons
for choosing this source. First and foremost, the research aimed to recognize the specificity of the functioning
of small dairy farms with less than five livestock units (LU) in the European dairy sector, which constitute 40%
of dairy farms in the European Union with considerably higher proportion in Romania (76%), Bulgaria (63%),
Lithuania (59%), Latvia (51%), Slovakia (50%)>>, as well as in Poland (60%; unpubl. data from 2019, The Agency
for Restructuring and Modernization of Agriculture). Secondly, the availability of this information as well as
concerns, attitudes or planned changes, could only be obtained as part of reactive research.

The survey tool was a structured questionnaire consisting of three main sections: farmers” quality of life, farm
management, and technical information about the farm. Additionally, the questionnaire included a section on
the socio-demographic characteristics of the respondents. The survey assessed the QOL for both, objective and
subjective, criteria. The objective criteria were analyzed in terms of meeting existential needs and job security,
while the subjective criteria referred to the assessment of an individual’s well-being and satisfaction with
agricultural activities, among which satisfaction with relationships with farmers and social involvement were
also measured. Further, farm practices related to two environmental aspects of sustainability - animal welfare
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and manure management - were assessed. With respect to the animal welfare, three leading practices were
investigated: (a) the housing system, (b) the animal space in the barn, and (c) grazing. Considering the manure
treatment, special attention was put on (a) manure storage and (b) application on fields as potential sources of
nutrient losses and gas emissions. Lastly, farmers’ opinions about environmental impact of dairy production and
their attitude towards implementing sustainable practices on farms were surveyed.

Open-ended questions were also used in the survey, and on their basis, qualitative data analysis was
performed. The analytical process included data reduction, data display, and the derivation/confirmation of
conclusions. We searched for significant concepts and critical events in the answers. We also reconstructed the
text until the connections between the topics selected for analysis were revealed®®>’.

Data analysis

The relationships between selected socio-economic criteria of farmers’ QOL and of farmers’ attitude towards
aspects subjected to the environmental sustainability were tested with Spearman’s rank correlations (Rho) as
the dataset comprised of the ordinal scaled data. The QOL criteria included four categories: 1) economic status/
standard of living (ES) measured through two criteria: i) Correspondence of farmer’s material level with other
people of the same age (ES_AGE), and ii) Correspondence of farmer’s material level with his/her aspirations (ES_
ASP); 2) working conditions (WC) measured through two criteria: i) Assessment of overall working conditions
and incomes (WC_INC), and Assessment of overall satisfaction with life as being a farmer (WC_PROF); 3)
social needs (SN) measured through six criteria: i) Contacts with children (SN_CHIL), ii) Contacts with family
(SN_FAM), Contacts with friends (SN_FRIE), iv) Correspondence of farmer’s attendance on social events/
meetings towards other people of the same age, v) Having time for yourself (SN_YOU), and vi) Having vacations
(SN_VAC); 4) Political stability measured through one criterion of Evaluation of environmental policy (PS).
Further, farmers’ attitudes towards aspects subjected to the environmental sustainability were tested through
responses on the following statements: (a) ,,Milk production is a considerable contributor to greenhouse gas
emissions and has negative impact on the environment’, (b) ,,From the point of view of the public perception of
the dairy sector as a whole, it is good to minimize its negative impact on the environment” (c) , Animal welfare is
important factor in milk production and should be taken into account sustainable development strategy”, (d) ,I
am interested in reducing greenhouse gas emissions caused by my farm, (e) ,,I have (my agricultural advisor has)
specific ideas on how to reduce the negative impact of my farm on the environment’, (f) ,,I will need financial
support to reduce the negative environmental impact of my farm”. All statistical analyses were performed with
software STATISTICA v.13.3. Detailed description of social variables used for the analyses is given in the Table
S1 in the supplementary information.

Results

General characteristics of the surveyed farms

The surveyed farms were run mainly by men (31 respondents; 62%; Fig. 1a). They included small households, in
which the maximum number of members was up to five people (40 households; 80%; Fig. 1b). A maximum of
up to three people inhabited 17 households. Only one household had more than seven inhabitants. Additionally,
37 surveyed households (74%) had underage children living in them (Fig. 1c).

The analysis of farm income sources showed their strong diversification (Fig. 1d). Income from work on a
farm was most often combined with hired work (23 respondents; 46%;), pensions (23 respondents; 46%) and
social assistance benefits and allowances (23 respondents; 46%) (Fig. S2 in the supplementary information).
Moreover, eight households declared income from additional private entrepreneurship (excluding work on the
farm), and seven reported income from other sources. None of the surveyed farms made their living solely from
agricultural production.

The number of dairy cows was almost equally distributed among the sample (Fig. 2a) and most farms (40
responses; 80%) only raised dairy cattle (Fig. 2b). Animals were usually fed with forage fully produced on the
farm (38 responses; 76%), whereas 12 farmers (24%) purchased either roughage or concentrates (Fig. 2c). Tie-
stalls dominated housing (48 responses; 96%; Fig. 2d), with all farms using straw bedding (Fig. 2e). Most removed
it twice daily (38 responses; 76%; Fig. 2f). This type of practice resulted further in formation of both, solid and
liquid manure on all farms (Fig. 2g). Also on all farms, the barns were ventilated naturally (Fig. 2h). In 94% of
cases (47 responses), dairy animals were grazed (Fig. 2i). With respect to the land utilized, the average farm area
was 5 ha of own land and 6.8 ha when summarizing the own and leased land (Table S2 in the supplementary
information). The daily milk production was mostly declared at 20 L/animal, but fluctuated between 3 and 35 L/
animal (Table S2 in the supplementary information).

Meeting existential needs and job security

Most respondents were satisfied with life as a farmer (34 participants; 68%; Fig. 3a), although one-third were
convinced that their standard of living was lower than that of other people of a similar age (Fig. 3b). Additionally,
one-third of the respondents believed that their material standard of living corresponded to their aspirations,
i.e., what they would like or desire (Fig. 3c).

Satisfaction in meeting needs was also measured in relation to other existential needs regarding the use of
institutions’ services in their area and the conflict between farmers’ work and the institution’s times of operations.
Access to public facilities (city hall, commune office, municipal office, social welfare center) was rated highly, but
only about two-thirds of the respondents had such access (32 respondents; 64%; Fig. S3a in the supplementary
information). Exactly half of the respondents assessed access to the agricultural advisory center as good. Other
high-access institutions included health centers, stores and services that respondents needed. Difficulties in
access concerned recreational areas (sports halls, sports activities) and public transport, which is a more general
feature of Polish villages. The study additionally showed that only 2/3 of the respondents were interested in
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Fig. 1. Socio-economic characteristics of the surveyed farms with respect to respondents’ sex (a), number of
people (b), presence of children (c), and number of income sources (d) in the household.

using the places and services mentioned above. The situation was similar with using the services of agricultural
advisory centers and other organizations related to agricultural production. Respondents who did not need such
institutions or services selected the “not applicable” option, and 20 farmers did this. The respondents were also
asked how often they participate in meetings, parties or social gatherings with friends compared to other people
of a similar age. Almost two-thirds did it less often (sum of answers “less often” and “definitely less often” — 30
respondents; 60%; Fig. S3b in the supplementary information). However, 18 respondents responded that they
socialized as often as others of their age.

The assessment of working conditions (monthly salary, working time, risk of accidents, variety of tasks)
received lower marks. One-fourth of the respondents believed they are able to cope with their daily work and
current income (Fig. 4a).

The remaining farmers reported that their work was demanding and needed better remuneration.
In addition, eight people indicated at least one accident at work in the last three years preceding the study
(Fig. 4b). As none of the farms employed non-family workers, the vast majority (46 respondents; 92%) declared
temporary overload with work on farm (Fig. 4c). Particularly, most respondents spent 21-30 h a week of work
on the farm (18 respondents; 36%), and another ten respondents declared 41-50 h a week (Fig. S4a in the
supplementary information). Moreover, 29 farmers (58%) defined up to 6 h as the daily workload, but there was
a group of farmers (10%), who declared even more than 12 h of work per day (Fig. S4b in the supplementary
information). Women were mostly assigned from 40 to 50% of the annual labor input on the farm (Fig. S4c in
the supplementary information). It is worth emphasizing that over two-fifths of respondents did not rate milk
production as profitable.

Well-being and satisfaction from agricultural activities
The majority of farmers were satisfied with their life and would not want to change their profession, even if
they could do so (31 respondents; 62%; Fig. 5a). Worth noting is that most of these respondents had over 20
years of work experience (30 respondents; 60%; Fig. S5a in the supplementary information) and had no formal
education related to agriculture (38 respondents; 76%; Fig. S5b in the supplementary information). Additionally,
a similar number of farmers did not participate in courses, lectures, or conferences to expand their knowledge or
professional skills in the three years before the survey date (30 respondents; 60%; Fig. S5¢ in the supplementary
information). Their relations with farmers and other village residents are also assessed as positive. There were 44
participants in the sample rated these contacts as good or very good (Fig. 5b). It was generally agreed that most
farmers try to be helpful and support each other (34 respondents; 68%, Fig. 5¢). In this context, the characteristics
of farms are attractive due to the supply network they use. Of 25 farms that used such supplies, 23 did not use
resources locally (Fig. 5d). According to their declarations, the area where they purchased products was up to
50 km from their farm.

We also analyzed whether the needs in social contacts were satisfied. The latter concern availability of time
for family, time to play with children, communication with friends, time for themselves and the possibility
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Fig. 2. Main characteristics of the smallholder farms with respect to the number of dairy animals (a); presence
of other livestock (b); type of forage used for dairy animals (c): FaP—farm-produced; Pu-purchased; C—
concentrates; F—roughage; housing system (d); bedding type (e); frequency of manure removal from the

barn (f); type of manure produced by dairy animals (g), type of ventilation in barn (h), and presence of dairy

animals grazing (i).

of taking holidays. Farmer’s perceptions of their time resources show a high variability between agreement
and disagreement. They were most often satisfied with the time they had for social contacts with friends (34
respondents; 68%) and least satisfied with the time they had for taking holidays (38 respondents; 76%) (Fig. 6a).
Because connections with friends, as indicated above, were assessed as rare, deprivation of this type of needs
most likely occurs here. Other difficulties in meeting social needs included having time for the family (14
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Fig. 3. Estimation of quality of life by the farmers with respect to overall satisfaction with being a farmer (a),
material level in relation to other age-mates (b), and material level in relation to farmers’ aspirations (c).

respondents; 28%), although in general, the farmers believed that the nature of their work allowed them to
combine professional and family roles (36 respondents; 72%; Fig. 6b). The last category of difficulties concerns
the function of mental hygiene, understood as the set of practices that allow a person to enjoy mental health and
be in harmony with his or her socio-cultural surroundings®. In this area, one-third of farmers considered they
needed more time to develop their hobbies or just for themselves.

Reasons for milk production, farmers’ operational plans and expectations towards the
authorities

In light of the farm characteristics discussed, we explored the reasons and goals behind milk production through
an open-ended question: “Why do you produce milk?” This qualitative analysis revealed four main categories
of motivations, highlighting that farmers often expressed bundles of reasons rather than single motives. Firstly,
many responses reflected a sense of inheritance and tradition, with 22 farmers noting phrases like “it’s in my
blood” and “common family traditions.” Additionally, 20 respondents viewed milk production as a rewarding
and fulfilling way of life. A significant number (19 responses) emphasized the importance of utilizing available
resources, citing reasons such as “it’s a pity to let the land go to waste” and “the cattle were already here” The
least common motivations were fatalistic, expressing inevitability or chance, with 10 farmers stating things like
“it just happened this way” or “I don’t know any other way to live” Regarding the usage of produced milk, 26
respondents (52%) indicated that it was primarily for both household needs and sale, while two-fifths produced
exclusively for personal consumption, and only three farmers primarily sold their milk.

In examining farm management and operational strategies, we inquired about sector activities and
expectations regarding agricultural policy. The results indicated relatively positive assessments of Poland’s
agricultural policy, with nearly half of the respondents expressing favorable views (Fig. 7a). It is important to
note that this study was conducted during the COVID-19 pandemic before the Polish government decided to lift
quantitative import quotas on cheaper agricultural products from Ukraine, a significant issue for Polish farmers.
Respondents identified various expected changes, particularly legal (15 responses) and financial reforms (37
responses; 74%). The primary concerns included (a) receiving production subsidies and (b) ensuring fair prices
for agricultural products. Additionally, better access to equipment and industry information was frequently
mentioned. Despite these concerns, respondents seldom took action to improve the agricultural sector or to
address unfavorable political decisions (Fig. 7b). Proposed actions included contacting politicians, engaging
with dairy-related social organizations, signing petitions, and sharing posts on social media. Succession planning
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Fig. 4. Assessment of working conditions and incomes (a); number of accidents on the farm within three last
years (b); and assessment of overload with work (c).

was also addressed, with exactly half of the surveyed farmers indicating they had plans for successors (Fig. 7c),
primarily focused on transferring production responsibilities to their children.

Current practices related to sustainability of dairy production
In our study, special attention was paid to the current status of animal welfare and manure treatment practices
as indicators used for measuring sustainability of dairy production. With respect to the animal welfare, the dairy
cows were mostly housed in tie-stall barns (96% of farms), only in two cases there was free stall housing adapted
(Fig. 2d). The area per cow mainly ranged between 2 and 4 m? (32 farms; 64%) or more (17 farms; 34%), whereas
in one case it was lower than 2 m? (Fig. 8). In almost all farms (94%), the animals grazed on pastures during the
vegetation period (Fig. 2i).

Considering the practices of manure treatment, the solid manure was stored outdoor on uncovered piles. On
45 farms (90%), the piles were located on concrete (Fig. 9a), from where the leachate was directed to covered,
tight tanks. On the other hand, on five farms (10%), the solid manure was stored directly on the ground and
leachates could seep into the soil. Furthermore, the solid manure was mostly loosely distributed on the concrete
(96% of cases, Fig. 9b), whereas only two farmers (4%) compacted it manually. All farmers used both, solid and
liquid manure, as organic fertilizers on their fields. In all cases the manure was broadcasted, whereby 34 farmers
(68%) declared plowing the area after application of solid manure within 12 h and only 10 farmers (20%) did this
in case of liquid manure within 4 h (Fig. 9¢).

Farmers’ opinion about environmentally relevant farm management practices

Farmers were also asked about their attitudes towards sustainable farming practices. Questions referred
specifically to the possibilities of reducing greenhouse gas (GHG) and ammonia (NH,) emissions. Eleven
respondents (22%) were convinced they could introduce such solutions, 13 farmers (26%) declined that they
were able to adopt such options, and 26 (52%) doubted them (Fig. 10a). The most frequently declared ideas
concerned manure management, particularly during storage stage. Farmers discussed plans for constructing
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Fig. 5. Assessment of farmers’ satisfaction with being a farmer (a), relations with other farmers (b, ¢), and use
of local delivery network (d).

or refurbishing manure plates by enlarging them or adding retaining walls (8 responses). Additionally, four
farmers considered compaction of solid manure during the storage phase. In one case, even a micro biogas plant
was mentioned as a potential solution for manure treatment. Some farmers (3 responses) favored modernizing
livestock buildings, while others (4 responses) focused on improving liquid manure application efficiency. It is
worth emphasizing that most surveyed farmers declared that they had never received funding to improve the
efficiency of their farm operation (42 respondents; 84%; Fig. 10b).

To assess farm sustainability, farmer awareness of dairy’s environmental impact and their interest in on-farm
improvements was also examined. The social element in this approach reflects attempts to harness the human
potential to achieve improved environmental outcomes or, as Chiu* put it, to identify “the social conditions
necessary to support ecological sustainability”. We thus enquired farmers’ perception of: (a) milk production as a
considerable source of environmental pollution, (b) minimizing negative impact of the dairy sector considering
public expectations, (c) importance of the welfare of animals in milk production and sustainability of the farm.
Additionally, the farmers’ interest for mitigation of GHG emissions on their farms (d) as well as ideas (e) and
the needs for financial support (f) were investigated. Two-thirds of respondents (33 respondents; 67%) did not
consider milk production as considerable factor of GHG emissions and environmental changes, all other 17
respondents (33%) stayed neutral and none of the farmers thought milk production would be relevant (Fig. 11).

However, 18 respondents (36%) agreed and only eight (16%) disagreed that minimizing negative impacts
of the dairy sector was a good option taking, into account social expectations. Additionally, the importance
of animal welfare in milk production and its significance in developing strategies were assessed as definitely
positive. High interest to reduce GHG emissions on their own farm was expressed by about one-third of the
farmers (16 respondents; 32%), but exactly the same number remained undecided, and the rest (18 respondents;
36%) was not interested in this respect. The most ambivalent opinions were expressed in the responses regarding
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the need for financial support to reduce the negative impact of farms on the environment. For 31 respondents
(62%), it was not apparent whether they needed such support (the answer “neither agree nor disagree”). The
reason for this may be the need for more experience in obtaining subsidies for agricultural development. As we
indicated above, 84% of farmers declared that they had never received funding to improve the efficiency of their
farm operation. However, 14 people (28%) emphasized the need for financial support for these activities. It is
also worth to mention, that only one farmer interested in GHG reduction and with an idea how to implement it
on his farm declared no need for financial support. The other nine (out of ten) respondents expressing no need
for financial support were from the group with no interest in GHG reduction.

Relationships between farmers' attitude towards environmental aspects and their QOL
Taking action on environmental problems that directly impacted the farms enabled to investigate the link
between farmers’ attitudes towards environmental concerns and their QOL. Several significant connections were
found (Table 1).

Generally, the interest in reducing GHG emissions grew with greater satisfaction with the current level of
material wealth (Rho =-0.42, p=0.002, n=50), better working conditions (Rho=0.32, p=0.022, n=50), and
time available for the whole family (Rho = — 0.34, p=0.025, n =48). Farmers with mitigation ideas showed even
stronger interest (Rho=0.59, p <0.001, n=>50). Additionally, the higher interest of the farmers was the more
needs for financial support were stated (Rho=0.54, p <0.001, n=>50). In contrast, neither social needs related to
having contacts with children (Rho = — 0.13, p=0.769, n=35) or friends (Rho = — 0.16, p=0.252, n=>50), nor
using the leave from farm (Rho =-0.25, p=0.074, n=>50), nor declared level of satisfaction with being a farmer
(Rho = - 0.13, p=0.379, n=50) provided a statistically significant explanation to respondent’s attitude to reduce
negative environmental impact of the farm. Additionally, animal welfare mattered to farmers and significantly
correlated with working conditions and financial situation (Rho=0.34, p=0.014, n=50), satisfaction with
being a farmer (Rho = — 0.29, p=0.039, n=>50), as well as farmers social interaction with peers (Rho =-0.32,
p=0.021, n=>50). In contrast, farmers’ opinions concerning general aspects of environmental impact from dairy
production and dairy sector correlated with hardly any of the criteria characterizing the QOL (Table 1). The
only exception indicated that farmers happy with work and finances were less likely to prioritize environmental
reduction in milk production considering social expectations (Rho=0.37, p=0.007, n=>50).

Discussion
This research was carried out to better understand aspects for sustainable management and decision-making
in smallholder dairy farms highlighted by an analysis of the current state and correspondence between socially
and environmentally relevant criteria. The analysis of farmers’ QOL and its impact on environmental decision-
making revealed three significant findings.

Firstly, objective and subjective measures of farmer QOL showed weak relationships. Most participants
were satisfied with their current lives, professional roles, social contacts, and relationships with other farmers,
even though they considered their work demanding and not well-rewarded. Moreover, most respondents were
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satisfied with their material standard of living despite feeling overloaded with work. This confirms the importance
of combining objective and subjective criteria in measuring the QOL and treating them complementary**>*,

Secondly, the high level of well-being observed may stem from the cohesion within local communities
represented by the respondents. This cohesion fosters a sense of community and motivates collective
actions for the common good. Respondents showed this in their commitment to the agricultural sector and
their expectations for policy changes, improved access to technology, and consulting support. This sense of
community is rooted in shared values, social principles, heritage, and common goals®. The reasons and goals
for milk production among farmers reflect these threads. For many, it results from inheriting farms, utilizing
available resources, and finding agricultural satisfaction. Most respondents felt that farmers support each other
and rated contact with other villagers highly. Literature suggests that quality of life improves in such cases based
on subjective criteria®"%2. Additionally, researchers argue that spending more time in social interactions leads to
more positive emotions, contributing to better well-being outcomes®*. Here, however, the results are ambiguous.
Most surveyed farmers were satisfied with contacts with other farmers and their time for social contacts, but
the contacts themselves were rare. The indicated deprivation of needs may be unconscious needs resulting from
life patterns characteristic of local communities and lifestyle associated with the farming profession in Poland®‘.

Thirdly, social cohesion relies on a degree of equality, specifically functional equality, where a similar standard
of living promotes communication and cooperation®. In this approach, the study’s results using objective and
subjective criteria regarding satisfaction with current life despite the belief that the material standard of living
does not correspond to the aspirations of the surveyed farmers are essential. For equality in the functional sense,
some material equalization is necessary. Within this context, reference groups help individuals understand their
place within their social group and in relation to others®®’.
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Our animal welfare and manure management research aligns with findings for small farms in Central and
Eastern Europe and some Alpine regions®. Most surveyed farms practiced winter tie-stall housing with summer
pasture access, and 98% met the minimal standards dedicated to the tie-stall systems by Polish legislation®.
Straw bedding was mainly changed twice daily, hygiene was maintained, and disease risk was reduced. Farmers
expressed vital concern for animal welfare, although tie-stalls are criticized for limiting movement and social
interactions, increasing morbidity, and lowering productivity’®. Due to older infrastructure, many small farms
cannot easily transition to free-stall systems, but pasture access helps mitigate barn restrictions®®.

Surveyed farms predominantly also used traditional storage methods regarding manure treatment, with
outdoor piles for solid manure and tanks for liquid near buildings or on manure plates. To reduce environmental
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Fig. 11. Results of farmers’ responses on fixed statements subjected to the environmental impact of dairy
sector and to reduction of this impact at farm level.

pollution, decision-makers could promote additional solutions. The priority need for 10% of farms is an
impermeable plate for solid manure connected to a liquid tank, which helps prevent nutrient loss and is required
for livestock farms in Poland by the end of 20247!. Consequently, many farmers focused on building or expanding
manure plates, adding retaining walls or reconstructing existing plates.

Only a few farmers considered other improvements, like compacting manure, and none planned to adopt
covers that could reduce nitrogen loss by 60-80% and enhance fertilizer quality’>. Improvements in manure
used as fertilizer revealed that many farms still use broadcast applications, with delayed soil incorporation,
leading to significant nitrogen loss as ammonia emissions. Although some (8%) expressed interest in more
efficient application methods, they cited financial support as essential. This interest signals that many small
farmers are open to improved practices but associate them with investment needs. Decision-makers should note
that enhancing manure application could substantially reduce ammonia emissions in Poland’?, representing a
key opportunity for policy-driven environmental benefits.

The analysis of farmers’ attitudes towards sustainable practices in agriculture showed relatively little interest
in introducing new solutions to reduce GHG and NH, emissions. Even beyond monetary requirements and
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Statement

Criterion QOL! (a) (b) (c) (d) (e) (f)
ES_AGE 0.03 —-023 |-0.07 | -0.42 |-0.33 | —0.27
ES_ASP 0.18 —-026 | —0.17 | —=0.06 | —0.10 | —0.14
ES_FIN* (n=49) —0.13 | —0.07 | 0.18 0.03 0.11 0.06
PS -021|-0.06 |-019 | —0.17 | —0.09 | —0.03
?’I;I;(;SIL* 0.07 0.10 —-0.12 | —-0.13 | 0.08 —-0.24
SN_FAM* (n=48) | 0.13 0.00 —-0.10 | -0.32 | -0.34 | -0.47
SN_FRIE 0.11 0.17 —-0.17 | =0.16 | —0.02 | —0.15
SN_MEET —-0.07 [-0.14 | -0.32 | —0.16 | —0.32 |0.01
SN_YOU 0.09 0.11 0.01 —-0.16 | —0.14 | —0.25
SN_VAC 0.14 —-0.04 | —0.05 | =025 | =013 | —0.17
WC_INC 0.04 0.37 0.34 0.32 0.30 0.22
WC_PROF 0.08 —-024 ({-0.29 | —-0.13 | —-0.20 | —0.11

Table 1. Results of Spearman rank correlations (rho) between farmers’ statements towards environmental
aspects (see Fig. 11 for explanations of column letters) and selected criteria of quality of life (QOL). Bold values
indicate significant correlations at the level of probability p <0.05; * - indicates correlations performed with
lower number of cases resulted from non-applicability of the responses. ! Abbreviations in rows: ES_AGE -
Correspondence of farmer’s material level with other people of the same age; ES_ASP - Correspondence of
farmer’s material level with his/her aspirations; ES_FIN - Assessment of overall financial status of the family
and farm; PS - Evaluation of environmental policy; SN_CHIL - Contacts with children; SN_FAM - Having
time for the family; SN_FRIE - Contacts with friends; SN_MEET - Correspondence of farmer’s attendance on
social events/meetings towards other people of the same age; SN_YOU - Having time for yourself; SN_VAC -
Having vacations; WC_INC - Assessment of overall working conditions and incomes; WC_PROF - Assessment
of overall satisfaction with life as being a farmer.

challenges in work organization, the change in production forms also creates the need to change habits, which is
important from the perspective of the work of small farms. The literature shows that when the context changes
significantly, people may be required to reinvent new ways of performing habitual activities”*”%, such as milking,
pasturing, and manure management. This is called “habit discontinuity”, which requires a behavior change®. It
is taken advantage of by people starting new branches of production, but it does not apply to people living in
traditional communities and inheriting farming principles. This demonstrates the importance of identifying and
analyzing social practices, often based on local knowledge, that mediate professional knowledge. This aspect
should be deepened in subsequent studies. However, the main reason for the lack of openness to changes may be
the lack of educational support and formal professional education shown in these studies.

Farmers exhibited ambivalence about minimizing the environmental impact of the dairy sector, often not
perceiving it as a primary contributor to GHG emissions or environmental change. This supports research
suggesting that perceptions of environmental threats and climate change are shaped by cultural and social
contexts, which impose specific constraints on behaviors’”-”%. Thus, environmental change is also a social
construct, with judgments about environmental quality influenced by individual attitudes and local concerns®.
British studies affirm this, showing that environmental issues are given more weight when they are local rather
than global”.

The strong emphasis on animal welfare observed among farmers can be similarly interpreted. Farmers in this
study valued animal welfare as crucial in milk production and agricultural strategies, reflecting an informal bond
with their animals and a commitment to their well-being. This aligns with findings that farmers’ responsibility for
animal welfare enhances the quality of production and farmers’ own well-being®!. Research suggests that greater
awareness of human-animal relationships leads to increased responsibility for animal care2. Despite objective
limitations (e.g., resource constraints, cultural and economic factors), our findings indicate that farmers with
small herds strive to maximize their resources to support animal welfare.

Our findings highlight how objective living conditions impact farmers’ readiness to implement changes and
adopt sustainable practices. Subjective well-being—determined by material stability, good working conditions,
and family time—emerged as a significant factor fostering positive attitudes toward sustainability and openness
to change. These aspects address safety and work-life balance and are enhanced by access to knowledge and
agricultural advisory services, particularly valuable for farmers inheriting traditional practices but needing
updated training. Policymakers should recognize these factors when developing environmental sustainability
policies for dairy production. Beyond technology and regulations, policy efforts should focus on improving
farmers’ quality of life and enhancing their surroundings.

Rural residents consistently emphasize that working and living conditions drive agricultural decisions, a
point underscored by the strong link between concern for animal welfare and work satisfaction. For smallholder
farmers, the farm is more than a workplace; it is a family home and a way of life. Therefore, supporting the quality
of their surroundings—through local infrastructure, accessible services, and agricultural skill development—is
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essential. Without addressing these lifestyle aspects, agricultural work will continue to be viewed as a lifestyle
rather than a modern profession, which may slow the pace of sustainable change.

Nevertheless, some limitations of the present study should be considered. This study employed a purposive
sampling method, selecting 50 small dairy farms controlled by farm size and regional location. While this sample
size represents the upper feasible limit for direct-contact interviews in studies of this type, its modest scale limits
generalizability. This sampling method is suitable for small, specific populations where compiling a complete
list is challenging. Thus, while not fully representative, participants accurately reflect the target population’s
farming methods, management styles, and lifestyles, and the face-to-face interviews provided rich, in-depth
data, maximizing insights in this format. However, further studies in other regions and on different samples
would be valuable in supporting and expanding these findings.

Conclusions

This study aimed to identify social conditions and determinants of decision-making about the use and readiness
to adopt sustainable and circular practices in small dairy farms. Based on this research, some general conclusions
can be drawn. Combining environmental and social analyses is essential for better understanding farmers’ choices
regarding implementing environmental recommendations in agricultural production. In social research, the
axis of consideration is the human person. His or her objective and subjective assessments of living conditions,
goals, expectations, interests, and family relationships influence the professional work and lifestyle. These are
important determinants of the attitude towards work in agriculture and the use of environmentally friendly
practices that should be taken into account in subsequent research. There are also implications for practice.
When establishing public policies regarding environmental protection strategies and plans, tasks related to rural
areas’ social and infrastructural development should also be considered as part of an overall package together
with adequate training and education. Easier access to public facilities and social services supports farmers in
combining their professional and family roles and strengthens the local community, which may be an essential
factor influencing environmental decisions.
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