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1. ABSTRACT 
 

Climate change is increasingly affecting agricultural production worldwide, especially 

the health and well-being of animals. More and more, the global community has begun 

to refocus livestock production on more sustainable strategies. Selecting the most 

suitable animal for a particular farm system might represent one major success factor. 

This study aimed to collate information about the biotype of a dairy cow farm to adapt 

to the impacts of climate change in two geographically different areas (Ireland and 

Catalonia). Face-to-face and video-call interviews were done with Irish and Catalonian 

dairy cattle farmers (n = 18). Thematic analysis of the interview content provided 

evidence of some basic knowledge about the current and future negative effects of 

climate change in dairy cattle farming and the actual sustainable strategies the farmers 

are doing. We suggest that the key to success is to maximize farm efficiency, involving a 

suitable dairy cow biotype, which indirectly improves the dairy cattle system's 

adaptation to a constantly challenging and heterogeneous environment. 

Keywords: climate change, sustainable strategies, biotype, dairy cattle, Ireland, 

Catalonia 
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2. RESUM 
 

El canvi climàtic està afectant cada vegada més la producció agrícola a tot el món, 

especialment la salut i el benestar dels animals. Cada vegada més, la comunitat global 

ha començat a reenfocar la producció ramadera cap a estratègies més sostenibles. La 

selecció de l'animal més adequat per a un sistema de granja en particular pot 

representar un factor important d'èxit. L'objectiu d'aquest estudi era recopilar 

informació sobre el biotip d'una granja de vaques lleteres per adaptar-se als impactes 

del canvi climàtic en dues àrees geogràficament diferents (Irlanda i Catalunya). Es van 

fer entrevistes presencials i per videotrucada a ramaders lleters Irlandesos i Catalans (n 

= 18). L'anàlisi temàtica del contingut de l'entrevista va proporcionar evidència d'alguns 

coneixements bàsics sobre els efectes negatius actuals i futurs del canvi climàtic en la 

ramaderia lletera i les estratègies sostenibles reals que estan fent els ramaders. 

Suggerim que la clau de l'èxit és maximitzar l'eficiència de les explotacions, implicant un 

biotip adequat de vaques lleteres, que millora indirectament l'adaptació del sistema 

boví lacti a un entorn constantment desafiant i heterogeni. 

 

Paraules clau: canvi climàtic, estratègies sostenibles, biotip, boví lacti, Irlanda, Catalunya 
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3. RESUMEN 
 

El cambio climático está afectando cada vez más a la producción agrícola en todo el 

mundo, especialmente a la salud y el bienestar de los animales. Cada vez más, la 

comunidad mundial ha empezado a reenfocar la producción ganadera hacia estrategias 

más sostenibles. La selección del animal más adecuado para un sistema de granja en 

particular podría representar un factor importante de éxito. El objetivo de este estudio 

fue recopilar información sobre el biotipo de una granja de vacas de leche para 

adaptarse a los impactos del cambio climático en dos áreas geográficamente diferentes 

(Irlanda y Cataluña). Se realizaron entrevistas cara a cara y por videollamada con 

ganaderos lecheros Irlandeses i Catalanes (n = 18). El análisis temático del contenido de 

la entrevista proporcionó evidencia de algunos conocimientos básicos sobre los efectos 

negativos actuales y futuros del cambio climático en la ganadería lechera y las 

estrategias sostenibles reales que los ganaderos están haciendo. Sugerimos que la clave 

del éxito es maximizar la eficiencia de la granja, involucrando un biotipo de vaca lechera 

adecuado, lo que mejora indirectamente la adaptación del sistema de ganado lechero a 

un entorno constantemente desafiante y heterogéneo. 

 

Palabras clave: cambio climático, estrategias sostenibles, biotipo, ganado lechero, 

Irlanda, Cataluña 
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4. INTRODUCTION 
 

Climate change is one of the main challenges of our era at the environmental, social, 

and economic levels. Its adverse effects increasingly affect ecosystems and generate 

heterogeneously and constantly changing environmental conditions. One of the main 

sectors affected is livestock and agricultural production, especially in the health and 

well-being of animals. The adverse effects on the health and well-being of animals are 

the consequence of combined changes in atmospheric temperature, precipitation, and 

the frequency and magnitude of extreme weather phenomena that can be both direct 

and indirect. Thus, animal production seems to adapt continuously to a constantly 

changing environment. However, there is a great climate contrast between geographical 

areas, which means that the impacts of climate change do not occur in the same 

geographical areas, in the same way, or at the same time worldwide. As a result, the 

"ecological crisis" challenges in the system are widening and must be considered when 

evaluating possible adaptable strategies. The key to success is investigating new 

approaches to adjust livestock systems to changing environmental conditions.  

 

5. GENERAL CONTEXT 
 

5. 1  The impacts of climate change on the agricultural sector 

Over six assessment reports, the IPCC (Intergovernmental Panel on Climate Change) has 

documented human activities responsible for the increase in greenhouse gases and 

average atmospheric temperature, becoming even more significant in the years ahead 

(IPCC, 2022). The impact of human activities on Earth’s context ecosystem started with 

the beginning of farming. However, it was not until the Industrial Revolution that the 

change produced by human activities on Earth accelerated exponentially. Human 

activities harm the ecosystem, and every environmental change affects animal welfare. 

The adverse effects of climate change on animal health and welfare result from a 

combination of changes in atmospheric temperature, food and water resources, 

new/emerging diseases, and frequency and magnitude of extreme weather events, and 

they can affect direct and indirectly livestock production (Blanco-Penedo et al., 2020). 
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• Rising global atmosphere temperature 

Temperature is predicted to increase globally with reduced precipitations in many 

regions. According to NASA, the last annual global average surface temperature 

(combine land-surface air and sea surface temperatures) was 0.85 ºC in 2021 (Nasa, 

2021). Ongoing Anthropogenic Global Warming is projected to result in dry climates and 

a decrease in polar climates, accelerating permafrost thawing and increasing 

disturbance in boreal forests through abiotic (drought, fire) and biotic (diseases) agents 

(IPCC, 2018).  

Atmospheric temperature is projected to continue rising, exacerbating heatwaves and 

hot days (IPCC, 2018). In the production sector, this continuous increase in global 

warming, directly and indirectly, affects the physiology and behavior of animals through 

heat stress. Those climate extremes can negatively affect the animals (Blanco-Penedo 

et al., 2020), as has been demonstrated by a study about an increase in dairy cow 

mortality under abrupt temperature shifts (Vitali et al., 2009). 

• Feed resources 

The alteration of weather affects animals and the ecosystems that supply resources for 

animals' survival. One of the principal effects of climate change is the reduced 

precipitations in extensive regions that supply less water for plant coverture. As a result, 

it has been reported to modify crops’ quality, quantity, and health. This aspect is crucial 

in shepherding (Blanco-Penedo et al., 2020). On the other hand, excessive rainfall can 

harm the seasonal distribution of rainfall and raise the risk of food and water pollution 

(Rossati, 2017). 

In addition, the long lifetime of trees makes it difficult for the fast adaptability of the 

ecosystem when it experiences a drastic environmental change impact. Over the last 

two decades, due to climate changes, European forests have been substantially more 

vulnerable to natural disturbances (Forzieri et al., 2020). 

The magnitude of the projected crop yield changes varies from country to country 

(Wheeler et al., 2013). For example, Kenya is a country where the impacts of climate 

change have already started. Because of drought, livestock must trek long distances to 

find adequate water and food. This has caused many cattle deaths (Kimaro et al., 2018). 
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Quite the opposite, in North Europe, the increase in temperature and precipitations 

could facilitate the cultivation of cereals in medium and high latitudes (Blanco-Penedo 

et al., 2020). 

• Water resources 

The Sixth Goal of Sustainable Development Goals emphasizes increasing water-use 

efficiency across all sectors. Thus one of the targets by 2030 is accessibility to safe and 

affordable drink water for everyone (UNWE, 2022).  

The total water footprint depends on the agricultural sector, which employs 70% of 

water resources (Rossati, 2017); in fact, it is a victim and a cause of water privation at 

the same time. In areas where the availability of water resources is reduced, the 

consequences can be a reduction in cereal availability, an increase in food prices, and a 

low animal genotype adaptation to the water privation first and then to the food 

privation (Blanco-Penedo et al., 2020). 

• New/emerging diseases 

One of the alarming impacts of climate change is the increase of emerging infectious 

diseases. The change of distribution and virulence of zoonotic pathogens will affect 

animal and human health due to climate change. For example, the change in 

atmospheric temperature and humidity can modify the lifecycle of insects, positively 

affecting their reproduction and incrementing the population density drastically. Some 

insects will move to other latitudes, expanding their disease transmission range. 

Moreover, it has been described as reducing animal immunity under heat stress 

increases susceptibility to infectious diseases (Blanco-Penedo et al., 2020). Wind 

changes are another route of transmission of new or emerging diseases that can show 

up due to environmental change and indirectly affect livestock production (Rossati, 

2017). 

• Extreme weather events 

Extreme weather events' potential health effects include direct and indirect impacts. For 

example, one impact could be traumatic, whereas, in a long time, a drought will cause 

the loss of crops and livestock. Both effects will cause an increase in livestock mortality, 
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affecting immediately the nutritional status of the population, primarily those that are 

poorer (Rossati, 2017). 

The impacts of climate change vary depending on the geographical zone and the 

ecosystem. Not all livestock production is affected in the same way. A form exists to 

contextualize climate change effects on animals, using “The Five Freedoms” essential 

for animal welfare (Farm Animal Welfare Council, 1993) (Figure 1). 

 

Figure 1. The “Five Freedoms” of animal welfare (Adapted from Farm Animal Welfare Council, 1993). 

 

5. 2  Effects and indicators of heat stress in dairy cows 

Producers have always been concerned about their animals’ welfare. They have ensured 

they are healthy, producing high-quality milk to maintain farm viability. According to the 

World Organization for Animal Health, animal welfare means “the physical and mental 

state of an animal concerning the conditions in which it lives and dies” (World 

Organization for Animal Health, 2019). However, there are three different concerns 

(natural-living, feeling-based, and functioning-based (initially defined by Fraser et al., 

1997) about animal welfare that can overlap (Figure 2). 

 

 



 

12 
 

 

Figure 2. Three overlapping areas of animal welfare components. For example, a lactating dairy cow 

unable to find shade on a hot day (natural living) will likely feel uncomfortably hot (affective state) and 

reduce milk production (poor biological functioning) (von Keyserlingk et al., 2009). 

 

Animal welfare can be negatively affected by high external air temperature, humidity, 

and solar radiation, causing an internal accumulation of heat. When the temperature 

overflows the limits of the thermic comfort zone (15 - 25 ºC), the animal develops a 

stress response, which also is called heat stress (Becker et al., 2020). Heat stress is one 

of the most direct effects on the animals’ welfare concerning dairy cattle producers. 

There are some behavioural (Blanco-Penedo et al., 2020) and physiological changes 

working together to compensate for heat stress effects that, at first, are not damaging 

(Horowitz, 2002). However, when those compensating changes are chronic or highly 

responsive, they become harmful (Blanco-Penedo et al., 2020).  

The animal's first responses are increasing respiratory frequency (the most indicated 

parameter to monitor heat stress in cows), water requirements, and suppressing 

appetite and feed intake (Figure 3). Consequently, heat stress alters animals’ physiology, 

reduces reproduction and production efficiency, and increases mortality (Hoffmann, 

2010).  
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Figure 3. Thermal Comfort Zone of a lactating dairy cow is optimum to satisfy the three components of 

animal welfare (the Affective States, the Biological Functioning, and the Natural Living) and their 

relationship with the immediate effects of heat stress. (Redrawn from Polsky et al., 2017; Becker et al., 

2020). 

 

• Biological Functioning 

Milk production 

Over the last decades, scientific investigators have studied indicators to monitor the 

animal’s response to challenging events. It has been demonstrated that milk production 

immediately declines when cows are exposed to nutritional, genetic, and environmental 

factors; thus, some authors emphasize the decreased milk yields as a welfare animal 

indicator (Polsky et al., 2017). However, using it as a direct indicator of a stressful 

environment is controversial due to decreased feed intake under heat stress or illness 

(von Keyserlingk et al., 2009). Illness often causes a reduction in feed intake (Steele, 

2016). Activation of the immune system during infection, tissue injury, and stress 

changes the priority of nutrients from growth, production, and reproduction to host 

defense (Colditz, 2002). In the same way, heat stress can suppress innate immune 

function facilitating diseases such as metritis and mastitis (Steele, 2016). Therefore, the 
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resources are both directly and indirectly limited due to the decreased food eaten, and 

all are aimed to immune function rather than milk production. 

Moreover, two studies reported that milk production changes in the following days of 

heat stress (Collier et al., 1981; Linvill et al., 1992), so this measure is limited as it tells 

us that the animal was under heat stress (Polsky et al., 2017). Recent studies suggest 

that the change in milk protein and casein production is a better indicator of heat stress 

in lactating cows than the indirect effects of feed intake (Cowley et al., 2015; Hu et al., 

2016). Therefore, the change in milk composition could be a good indicator of instant 

heat stress in dairy cows. 

Dairy cattle display maximum genetic potential only within their thermal comfort zone 

(Becker et al., 2020). However, there are differences in thermal tolerance between 

species. For example, ruminants have a higher thermal tolerance than monogastric 

species, but also differences between species breeds. For example, Jersey has a higher 

heat resistance than Holstein (Hoffmann, 2010). 

The temperature and humidity index (THI) is a value that combines temperature and 

humidity to predict the effects of environmental warmth in dairy farm cows (Segnalini 

et al., 2012). Even though body temperature and respiratory frequency provide relevant 

information about the relationship between the animal and the environment, those 

parameters are impractical to monitor in big-scale farm production. Thus, the THI value 

is used to evaluate heat stress in animal farms as most meteorological stations provide 

this data (Polsky et al., 2017). 

Reproduction 

Another heat stress effect is the decreased reproductive success as elevated 

environmental temperature reduces both the intensity and duration of estrus 

behaviour (Polsky et al., 2017). Normal spermatogenesis and development of oocytes 

are temperature sensitive; thus, on hot days, the cow fertility decreases due to 

increased temperature and humidity. Other factors that may be altered by heat stress 

are folliculogenesis and plasma estradiol concentrations. However, some mechanisms 

by which heat stress alters the concentrations of circulating reproductive hormones are 

still unknown (de Rensis et al., 2003). 
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Moreover, heat stress compromises the uterine environment and, consequently, the 

number of early embryonic loss increase, and the proportion of successful inseminations 

decrease (de Rensis et al., 2003; Rivera et al., 2001). 

Some indirect actions also affect reproductive performance due to heat stress (Figure 

4). Those are mediated through a negative energy balance during the early postpartum 

period. The decrease of dry matter intake during hot days prolongs the negative energy 

balance altering the reproductive hormone plasma concentrations (de Rensis et al., 

2003). 

It has been argued that the best sensitive welfare reproductive indicator is the rectal 

temperature on the day of artificial insemination (AI) because cows with more than 39.1 

ºC during AI are lower-skilled in dissipating heat. Thus, the conception rates at day 60 of 

AI decline, and the uterine environment is also modified, growing the pregnancy loss 

(Pereira et al., 2013). 

 

 

Figure 4. A schematic description of the biological mechanisms affected by heat stress in lactating cows 

reduces reproduction success. Heat stress can act indirectly through the reduced dry matter intake 

resulting in a negative energy balance and inhibiting the secretion of GnRH and LH from the hypothalamic 

system (dashed lines). However, some mechanisms are still unclear (thin solid lines). On the other hand, 

heat stress can directly compromise the uterine environment. Both indirect and direct ways result in 

infertility of the lactating cow (de Rensis et al., 2003). 
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• Affective States 

Hunger and thirst 

In extreme cases of heat stress, animals’ hunger and thirst can be depressed due to a 

decline in nutrient availability and hyperthermia (Polsky et al., 2017), respectively, 

leading the animal to a body weight loss and severe dehydration. Heat stress markedly 

reduces dry matter intake, which contributes to the reduction in milk yields. However, 

that decrease only explains approximately 35% of the decrease in milk synthesis. The 

rest is directly affected by unknown mechanisms, independent of the reduction in feed 

intake (Rhoads et al., 2009). 

It has been postulated that dairy cows subjected to heat stress and experiencing less 

feed intake may have increased ghrelin’s hormone secretion (Polsky et al., 2017). This 

hormone is secreted when the stomach is empty and increases appetite, meal initiation, 

and nutrient sensing (Pradhan et al., 2013). Consequently, heat-stressed cows can 

experience malaise stemming from low satiety and a more likely increase in internal 

temperature due to protein digestion, which increases when the farmer changes the 

diet to a more energetic one to mitigate the decreased feed intake (Polsky et al., 2017). 

Adequate water access is the most important resource for dairy cattle on hot days 

because they start to experience severe dehydration at 12% of body weight water loss 

(Rousell, 1999). Providing enough water can lower body temperature and respiration 

rates. The combination of environmental heat stress and water restriction causes an 

increase in body temperature (Rosenmann et al., 1967). Drinking is regulated by plasma 

osmolality and extracellular fluid volume via receptors in the hypothalamus (Barret et 

al., 2019). In extreme heat stress situations, the mental state alters due to hyperthermia, 

and the sensation of thirst can be depressed, exacerbating the altered mental state 

(Ganong, 2005).  

Lying time 

Lying time plays an important role in the cow’s health. On average, a healthy dairy cow 

spends between 11 and 14 h/d lying down in their thermal comfort zone (Becker et al., 

2019; Wechsler et al., 2000; Cook et al., 2005; Ito et al., 2010). When environmental 

temperature increases, the cow increases standing time to increase body surface for 
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heat dissipation (Becker et al., 2019; Cook et al., 2007). It has been reported a reduction 

in resting time over 8 h/d during the warmer days (Cook et al., 2007). Those will produce 

several consequences on the health and welfare of the cow: 

- Lameness: Increased lameness is the principal consequence of increased 

standing time (Cook et al., 2007; Polsky et al., 2017), as it increases the pressure 

inside the claw capsule, leading to restricted oxygen supply and blood flow 

(Grandin, 2016; Becker et al., 2019). Lameness may also be associated with 

painful experiences, but future research is needed on the relationship between 

heat stress, lameness, and pain (Flower et al., 2008; Polsky et al., 2017). 

However, because heat-stressed cows also reduce their feed intake, subacute 

ruminal acidosis is more susceptible, leading to increased lameness (Cook et al., 

2007). Therefore, this pathology may be because of subacute ruminal acidosis, 

increased standing time, or a combination of two. 

- Negative effect on welfare: Spending more time standing up affects the cow's 

welfare due to lack of sleep, as they mostly sleep when lying down. The lack of 

sleep, over time, will alter the endocrine system, increase energy expenditure 

and weaken the immune system (Grandin, 2016; Becker et al., 2019). 

- Decrease milk production and composition: With increasing rest time, dry 

matter intake and rumination increase (Becker et al., 2019). Therefore, the 

longer the cow stands, the less feed it will ingest, which may contribute to a 

decrease in milk yields and composition. 

Therefore, with increased standing time, the occurrence of hoof diseases and lameness 

may increase and decrease dry matter intake and rumination. For those reasons, lying 

time has been used to measure dairy cow welfare (Ito et al., 2009; Vasseur et al., 2012). 

Dairy cattle demonstrate a strong need to control their thermoregulation. Polsky et al. 

(2017) speculated that heat stress episodes might initially cause cows to experience 

frustration as they experience conflict about whether they should lie down to rest or 

remain standing to thermoregulate. Thus, this initial malaise may negatively affect 

thermoregulation, as they experience mental and health discomfort. 
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• Natural Living 

Shade seeking 

It has been reported that cows spend more time in the shade in warmer environmental 

conditions (Kendall et al., 2006). When no shade is available, they adopt other 

behavioral strategies, such as increasing the time around water through and more time 

standing (Schütz et al., 2010). So, it appears that shade zones are significant for cows 

during heat situations, and the increased shade availability per cow results in fewer 

aggression interactions between them (Polsky et al., 2017). However, the shaded area 

provided for cows also influences the time they spend on it. In a study, it was seen that 

cows with access to more shade space spend more than twice as much time in the shade 

compared to those cows with less or unshade access, which they also spend more time 

around water through. Furthermore, the evidence of aggression interactions was 

exacerbated in those cows with access to a larger shade area. This was speculated to be 

that way because the more significant the shaded area is, the more simultaneously used 

(Schütz et al., 2010). 

Evolutionary adaptation 

Bos indicus breeds have developed evolutionary adaptation mechanisms that improve 

thermoregulatory efficiency facilitating coping under heat stress conditions and 

promoting natural living. However, it does not mean they are not exempt from heat 

stress effects (Polsky et al., 2017). The evolutionary thermoregulatory adaptations in Bos 

indicus breeds include: greater skin surface to mass ratio, greater skin pigmentation, 

lighter-colored coats, shorter hair, larger and more numerous sweat glands, and 

increased skin vascularity (Landaeta-Hernández et al., 2011; Riley et al., 2012). In 

contrast, Bos taurus breeds (like Holstein-Friesian) developed in a more temperate 

environment leading to a lack of heat coping mechanisms under heat stress situations 

(Polsky et al., 2017; Landaeta-Hernández et al., 2011). 
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5. 3  Towards a sustainable dairy cow system 

Over the last century, dairy farming has been one of the most industrialized livestock 

sectors worldwide, and, as a result, the level of damage to the environment has been 

potential. Sustainable strategies are necessary to refocus livestock production and 

reduce the usage of ecosystem resources. A dairy system has to be economically 

competitive and environmentally sustainable at the same time for this achievement. 

Thus, the viability of a dairy system is based on a complex interaction between the socio-

economic system and the ecosystem (Blanco-Penedo et al., 2013). 

In a dairy system, it is impossible to replace natural capital with manufactured capital 

through technological progress because of the number of relationships. There is a 

continuous evolution in the market, policy, and environmental sectors. As a result, dairy 

systems must adopt strategies to assimilate or absorb unpredictable changes. 

Therefore, dairy systems must develop resilience, understood as their capacity to absorb 

or assimilate disturbances and reorganize themselves (Thorsøe et al., 2020). Thus, the 

“strong” sustainability has been accepted rather than the “weak” sustainability, where 

robustness and resilience are essential (EIP-AGRI Focus Group, 2018; Blanco-Penedo et 

al., 2013). 

It has been reported that selecting the most suitable animal that suits a particular 

management farm and market should be a crucial strategy to resolve the equilibrium 

between three primary goals: environmental health, economic profitability, and social 

equity; to guarantee sustainability (Blanco-Penedo et al., 2013). Dairy systems in 

different regions or countries have different production management conditions, a 

different number of cows and breeds, different regulations, and a different environment 

that must be considered in the analysis of the dairy cow breeding needs for low-input 

system adaptation. Accordingly, animals selected for a highly controlled environment 

with high production levels differ from those selected for a pasture-based dairy farming 

system, where the farmer controls the feed supply less. Thus, the genotype and the 

environment (GxE) interaction is essential to establishing the most suitable breed for a 

dairy farm (Nauta et al., 2006). 
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In temperate regions, such as Ireland, the grass is key to a sustainable dairy farm. 

Pasture-based dairy cattle production systems in those regions use grass (ryegrass, an 

excellent and cheap feed for livestock) and transform this human non-edible feed source 

into milk and meat. In other regions, like Catalonia, where the agricultural sector is more 

intensified, milk production cannot be fully pasture-based. They only use grazed grass 

during periods of optimum pasture growth. In contrast, Ireland has fertile soils, a 

temperate climate, and abundant rainwater that provide natural advantages for farming 

the land. Catalonia is a warm region with an increasing problem, drought, which reduces 

grass growth significantly; therefore, their feed system must have a high input of 

supplementary feed (Henessy et al., 2020). 

However, grass growth depends on many factors, including weather (rainfall, 

temperature, solar radiation) and solar-type outside farmer control. Climate change is 

likely to modify weather conditions resulting in a heterogeneous environment, which 

can influence grass growth, so the dairy cow system and biotype must adapt to these 

changing scenarios (Henessy et al., 2020). Thus, a critical aspect of a sustainable dairy 

cow system is to define the cow biotype (this topic is clarified in section 5.3.1) (Figure 

5). 

 

Figure 5. Diagram of selecting the best cow biotype as a sustainable strategy to minimize the misuse of 

ecosystem resources. The interaction between the genotype and the environment is essential to 

establishing the most suitable breed for a particular dairy farm (Adapted from Blanco-Penedo et al., 2013; 

Nauta et al., 2006). 
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5.3.1 Selecting the best dairy cow biotype 

Selecting the best cow biotype for organic and low-input systems is a sustainable 

strategy to reduce the impacts of climate changes and be more adaptive to 

heterogenous weather (Figure 5). However, the organic market is still too small, and 

many farmers do not see any possibility for a particular organic breeding programme. 

At the same time, they see that conventional cows give too much of themselves and 

mature too early for organic systems (Nauta et al., 2005). Thus, breeding strategies for 

specific organic traits are needed to achieve sustainable goals. 

It is important to consider each farmer's objectives (Slagboom et al., 2016) to develop a 

breeding goal, which depend on the production system, the number of cows, breed, 

political regulations, the country or region, and the weather conditions. The goals 

between conventional and organic systems are different as the first emphasizes high 

production and reproductive efficiency to meet the growing market demand. Whereas 

the second increases the importance of functional traits (such as health and longevity) 

and the milk quality resulting in a more suitable animal for the organic and low-input 

system (Blanco-Penedo et al., 2013). Slagboom et al. (2016) found that Danish organic 

farmers who preferred improvements in cow fertility, milk production, and calf mortality 

health traits were ranked lower than conventional farmers. Nevertheless, it must be 

considered that farmers ranked traits more highly when related to problems they had 

on their farms. In general, organic systems had lower disease incidences than 

conventional ones. 

Producers agree that high milk production does not depend on profitability (Bluhm, 

2009). Organic farmers generally prefer robust animals that better resist disease by 

producing the same amount of milk. However, animal selection for both functional and 

productive traits is complicated (Blanco-Penedo et al., 2013). Longevity, roughage 

intake, disease resistance, good fertility, legs and claws fitness, high milk composition, 

low somatic cell count, feed intake, and feed conversion; are prioritized even at the 

expense of milk production (Figure 6) (Rodríguez-Bermúdez et al., 2019). So, to deal with 

agriculture highly exposed to climate change, a multifunctional potential of agricultural 

systems should be at the same importance level as productivity (Nicholas et al., 2014). 
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Figure 6. Diagram showing the relationship between production and functional and health traits. In 

sustainable dairy farms, functional and health traits take to have more value, even if milk production 

declines. (Redrawn from Rodríguez-Bermúdez et al. (2019)). 

 

Functional traits could be grouped into three segments: the first includes the 

reproduction parameters that correlate positively with profitability; the second includes 

health and disease resistance, especially for mastitis and parasites; and the third is 

related to cow longevity and robustness (Blanco-Penedo et al., 2013). 

An important aspect to take into consideration is the influence of the GxE interaction on 

estimated breeding value for sires, as the final product does reflect both the action of 

the animal genes and the organic and conventional farming in different environments 

(Nauta et al., 2005; Blanco-Penedo et al., 2013). Modern-production dairy cows might 

not be useful for organic farming as their high metabolic rate associated with milk 

production makes them more susceptible to heat stress. In contrast, Bos indicus animals, 

as a result of natural selection for thousands of years under high temperatures in India, 

have a higher capacity to regulate their body temperature, helping them with heat loss 

situations (Hansen, 2004). Because heat stress is an essential issue in the global dairy 

cow system, crossbred cattle can be an alternative option to overcome it. Some tropical 

areas have already started using crossbreed animals or synthetic breeds containing 
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some portions of Bos indicus, such as the Girolando breed, derived from crossing 

Holstein and Gir animals (Otto et al., 2019). 

In general, the worldwide dairy production system is dominated by the American 

Holstein Friesian breed (Figure 7). Its extraordinary productive potential when fed high-

quality diets makes it ideal for intensive farming. In this favorable scenario, American 

Holstein-Friesian genes were incorporated into the European dairy herd in the 1970s, 

replacing the original Friesian breed like other local breeds. However, as organic farming 

was growing in Europe, the original American Holstein-Friesian breed was already not 

as favorable for low-input systems. Unlike the traditional dairy system, organic dairying 

is very hooked to the heterogeneous environment. The strong GxE interactions require 

different strategies for very different situations. Therefore, using various breeds that fit 

organic interests is recommended as no single type of cow can adapt well to all or any 

variable scenarios (Rodríguez-Bermúdez et al., 2019). 

 

 

Figure 7. Map showing the evolution and current situation of the Holstein Friesian breed worldwide. Her 

extraordinary productive potential makes this breed competent for every dairy production system 

(Rodríguez-Bermúdez et al., 2019). Notice that Ireland includes crossbreeding. 
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5. 4  The difference between the Irish and Catalonian dairy cow model systems 

Generally, Spain has higher size farms and more milk production than Ireland (Rengrati, 

2020). This contrasting fact is because Spain has taken the same path as other EU 

countries, following an industrial livestock farming model. Consequently, the Spanish 

and Catalonian dairy sector has modified their structure toward concentrating capital 

on larger farms and abandoning the smaller ones (Barbeta-Viñas et al., 2021). 

At the same time, the Irish dairy sector is based on milk produced primarily by grass and 

spring-calving systems, but that seasonality dependence has two main opposite 

consequences (Shalloo et al., 2020):  

- the amount of supplementary feed bought for the system is minimum because 

of the profitability of growing grass; 

- Irish production is primarily related to its seasonal nature, and in the lowest 

months of growing grass, the volume of milk processed is six times lower than in 

the peak months of production. 

With the end of milk quotes in 2015, most EU countries experienced a more excellent 

economic performance. The European Commission established the new Milk Package to 

stabilize the sector by strengthening milk products. In Ireland, the dairy sector increased 

almost half its production in Milk Solids, associated with significant increases in milk 

volume. Thus, according to a recent study, the Irish dairy farmers enjoyed the best net 

profit margins and the lowest production costs (Shalloo L. et al., 2020). However, that 

did not work in Spain nether Catalonia because of the regulatory powers in the dairy 

sector. Thus, the Spanish and Catalonian dairy markets imposed a series of rules on the 

farmers leading them to only two options: to abandon the activity, especially the small 

family farms, or to become highly productive farmer-controlled by the terms of the dairy 

industry and market imposed over the milk sales (Barbeta-Viñas et al., 2021). 
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6. PROJECT OBJECTIVES 
 

The main objective of the present Final Degree Project is to study the adaptation of a 

dairy cow farm biotype as a possible strategy to reduce the extreme adverse effects of 

climate change. 

6. 1  Theoretical framework 

 

- Collect information about the adverse effects of climate change on a dairy cow 

farm in two different geographical areas (Ireland and Catalonia) and their 

corresponding sustainable strategies. 

- Define the concept of the “biotype” of a dairy cow farm as a possible strategy to 

reduce the highly negative effects of climate change. 

- Improve the understanding of the necessary factors in the biotype to have the 

ability to adapt to the impacts of climate change according to the geographical 

area. 

 

6. 2  Practical framework 

 

- Visit and interview organic, grass-based, and pasture dairy cow farms in 

Catalonia and Ireland to collect information first-hand. 
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7. MATERIAL AND METHODS 

The current project is based on a significant period of online and face-to-face interviews 

with Irish and Catalonian dairy cow farmers to get material to investigate the aim using 

a qualitative method. The purpose of qualitative analysis is to capture the object of the 

study in ideological and social dimensions transmitted by Irish and Catalonian dairy cow 

farmers. 

7. 1  Participants’ selection 

Population representativeness was based on previous practices highlighting the value of 

organic and based-on-pasture dairy cow family farms in Ireland. 

The recruitment of members of the population to be in the study has been done using 

snowball sampling. A non-probabilistic method in which initial subjects have been asked 

for additional subjects to participate in the study. Different sources identified the first 

participants: Catalonian farmers were found searching on Google and the CCPAE 

(Consell Català de la Producció Agrària Ecològica) page, filtrating the ones that follow 

the Select’s criteria, and contact with them via email. In contrast, Irish farmers were 

found thanks to a teacher contact and summer practices on a dairy cow farm in the 

County of Tipperary. 

Select’s criteria 

The interviewees were selected depending on the following three criteria: 

1. Dairy cow farmer: the participant has to be a dairy cow farmer. 

2. Location: the participant has to live either in Ireland or Catalonia (Spain). 

3. Production system: the participant must be either organic or conventional 

pasture farmers. Nevertheless, some conventional zero pasture farmers have 

been included in the study. 

Because the project required the use of snowball sampling techniques, the number of 

interviews for each group (Irish and Catalonian farmers) was decided based on the “data 

saturation”. A term that describes the time on your research when no new information 

is obtained by adding more participants (Dawson, 2007). 
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The information collected in the current study was obtained from 18 dairy farmers, eight 

from Ireland and ten from Catalonia. The interview period started in September 2021 

and finished in April 2022. The interviews lasted between 50 and 60 minutes. The ones 

that were face-to-face were extended with a farm visit. 

7. 2  Study location 

All the dairy cow farms participating in this study are located in the Republic of Ireland 

and Catalonia. In Ireland, most dairy cow farms are located in the west-south, near the 

country of Cork (Figure 8). Most farms in Catalonia are located in Girona’s province 

(Figure 9). 

 

 

 

 

 

 

 

Figure 8. A map of the Republic of Ireland shows the location of all dairy cow farms participating in the 

present study. 

 

 

 

 

 

 

 

Figure 9. A map of Catalonia (Spain) shows the location of all dairy cow farms participating in the present 

study. 
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7. 3  Collecting of information 

The qualitative research carried out in this study collects the information via an 

interview divided into two blocs: the pre-interview and the interview. The pre-interview 

is titled “General information of the system and the farmer” and has allowed collecting 

the information in questionnaires based on 15 test questions to characterise and 

describe the farm and the farmer. To do this part of the interview, it needs to review 

examples of other questionnaires provided by the project’s tutor. The second block, the 

interview, is open-ended questions about the object of study so that it allows to know 

the perspective of each farmer´s milk cow biotype and how it can be affected by the 

adverse effects of climate change. For the second block’s questions elaboration, the 

author has the base of bibliographic revisions such as the one mentioned below: 

- M. J Rivero, N. Lopez-Villalobos i col·laboradors. (2021). Key traits for ruminant livestock across 

diverse production systems in the context of climate change: perspectives from a global platform 

for research farms. Reproduction, Fertility and Development 33(2) 1-19. 

https://doi.org/10.1071/RD20205 

 

At first, the second block of the interview had 14 open-ended questions. However, 

during the collecting no-data information period, this part was modified to 13 open-

ended questions (the complete interview is available in the Supplementary Material 

section, number 11. 1). 

- Question suppressed: Some farms specialize in producing milk and beef, but most farms have a 

particular production system (for example, dairy cows). Do you think that the chosen breed for a 

particular production system (for example, for producing milk, meat, or cheese…) might help to 

minimise environmental effects? 

On the other hand, a pilot interview was performed with a young Danish farmer before 

the interview period started. 

The interviews were done online, using the Zoom platform, and face-to-face on the 

farm. Before the interview started, all participants were informed of the study's aim. 

They signed a Free and Informed Consent form (available in the Supplementary Material 

section, number 11. 2) to allow the author to record the interview, guarantee the 

https://doi.org/10.1071/RD20205
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farmers' identity confidentially, and be able to abandon the participation in case they 

feel uncomfortable. 

7. 4  Qualitative data analysis 

The Irish interviews were transcripted using a software that generates written 

transcription of the speeches using artificial intelligence and machine learning (Otter.ai, 

Version 3.0.5, 2016); whereas the Catalonian interviews were transcripted manually. 

After that, the text transcriptions were organised and analysed using a qualitative data 

analysis computer software package (NVivo Plus, Version 12, 2022). 

All farmers' names were encoded to protect personal data following an identical 

sequence considering the country, the production system, and the grazing time (Table 

1). 

Table 1. Main descriptor used to encode Farmers' respondents in the present study. 

Location Production system Grazing time 

Result 
Ireland = IE 

Catalonian = CAT 
Conventional = CONV 

Organic = ORG 

241- 300 =FULL 
61 – 149 = MID 

1- 60 = LOW 
None = ZERO 

Ireland Conventional 61-149 days of grazing IE-CONV-MID1 

 

In order to understand and analyze all the data information gathered, a highly inductive 

thematic analysis was developed. In this type of analysis, the themes emerge from the 

data and are unrelated to any specific theoretical framework (Dawson, 2007; Olmos et 

al., 2018). The first step was to get familiar with data and transcriptions reading. The 

content analysis was initially made by encoding the text transcriptions and assigning 

words to specific characteristics within the text. After multiple reviews, the hypothetical 

themes linked and influenced the dairy cow biotype suited for climate change 

adaptation were named and defined. The frequency and the value of encoded words 

were visually represented with a cloud of words to identify the main interviews’ topics. 
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8. RESULTS AND DISCUSSION 
 

8. 1  Farmer respondents’ description 

A total of 18 interviews were summited, integrating 10 Catalonian farmers and 8 Irish 

farmers. A brief characterisation of the farmers' interviewees is present in Table 2 and 

Table 3. The number of farms participating in the study were a representative sample 

that impartially reflected the Irish and Catalan farmer populations. The samples were 

representative enough to draw any reliable conclusions from the study. 

The Irish respondents’ farms were generally based on pasture with a similar number of 

cows. Whereas the Catalonian respondents' farms were more different between them, 

there were farms full-based on pasture and others indoors, and the number of cows 

ranged from 50 cows on small farms to a maximum of 730 cows on the biggest ones. 

Generally, Irish and Catalonian farmers preferred the housing system to be loose stall 

(Figure 10). Studies reported that the risk of clinical mastitis, ketosis, and pneumonia 

(Richert et al., 2013) could be related to the housing system, which is higher in tie-stall 

housing. However, the bedding type and the hygiene take an important role, too; the 

farmer CAT-CONV-ZERO9 insinuated what is to be efficient and thus fight climate 

change: 

[…with the solid part of the manure that has passed through the biogas plant, I 

heat them so that there are no mesophilic bacteria that are the ones that 

generate mastitis, and I put them in the cubicles. […], every day we remove and 

aerated the compound so that the anaerobic bacteria that can make mastitis in 

the cows die and we prevent it from being bad for the cow...] (CAT-CONV-ZERO9) 

 

The genetic type of dairy cow used was the same in both systems, Holstein and Holstein 

Friesian. All farms agreed to cross the oldest and the worst cows with a male Aberdeen 

Angus, White Belgian, or Limousin to obtain an animal destined for more valued meat. 

Furthermore, some farmers prefer crossbreeding, as it allows them to improve the 

fertility, survival, and profitability of dairy cows, leading to a higher economic basis than 
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purebreds. It is a growing interest in dairy producers as many studies have assessed the 

benefits of crossbreeding in pastoral systems (Heins et al., 2008). 

On average, on the Irish farms, 90% of roughage was grown on the farm. In contrast, 

some Catalonian farmers needed to buy part of the roughage and concentrate because 

they did not own enough cultivation area. This fact, along with other factors, influences 

the nutrition form. Irish cows are fed with permanent grass, and Catalonian cows are 

fed with more agricultural productions, such as ray-grass, sorghum, and alfalfa. 

Concerning the information gathered on the farm, health, reproduction, and milk 

records were the most relevant health data for all farmers. Additionally, some farmers 

also gathered genotypes and feed indicators. 
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Figure 10. Some images show the farms' interviewees. (A) Cows resting in a loose stall housing system on 

a farm located in Girona (CAT-CONV-ZERO9). Notice that the infrastructure is fit with adequate ventilation 

out against warmer scenarios. (B) Cows are resting outdoors in a grass-based system located in the County 

of Tipperary, Ireland (IE-CONV-MID3). (C) A cow is enjoying a massage improves animal welfare on the 

farm La Fageda located in La Garrotxa (CAT-CONV-MID18). (D) Some cows are being fed by concentrate 

indoors on a farm located in Girona (CAT-CONV-ZERO13). Pictures were taken by the author.  

A 

D 

B 

C 
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Table 2.  Brief characterisation of the Irish dairy cow farms participating in the study. 

Farm Code No. of 
animals 

Breed Housing 
system 

Building system Dry cows and 
heifers 

% roughage / % 
concentrate grown 

on the farm 

Farm 
Ha 

Agricultural 
production 

Health data 

IE-CONV-FULL1 100-150 British Friesian Loose stall Warm housing, 
outdoor climate 

(open) 
 

Same milk 
cows’ system 

50 / 50 162 Permanent grass 
and legumes 

Milk records and health 
indicators 

IE-CONV-FULL2 251-399 Holstein Friesian Loose stall Outdoor climate 
(semi-open) 

Same milk 
cows’ system 

90 / 10 155 Whole-plant silage 
(except corn) 

Milk records, health 
indicators  

 
IE-CONV-MID3 251-399 Holstein Friesian 

+ Aberdeen 
Angus 

 

Tie-stall Warm housing Same milk 
cows’ system 

80 /20 80 Permanent grass 
and legumes; corn 

silage 

Milk records, health 
indicators  

IE-CONV-FULL4 251-399 Jersey + Holstein 
Friesian cross 

Loose stall Outdoor climate 
(semi-open) 

Different milk 
cows’ system 

100 / 0 128 All perennial 
ryegrass 

Milk records, health, 
genotypes and 

reproduction indicators 
IE-CONV-FULL5 151-250 British Friesian + 

Holstein Friesian 
Loose stall, 

always 
outside 

 

Outdoor climate 
(open) 

Same milk 
cows’ system 

100 / 0 143 Permanent grass 
and legumes 

Milk records 

IE-CONV-FULL6 100 - 150 British Friesian Tie-stall Outdoor climate 
(semi-open) 

Same milk 
cows’ system 

90 /10 300 Permanent grass 
and legumes 

Milk records, health, 
genotype and feed 

indicators 
 

IE-CONV-FULL7 151-250 Jersey + Holstein 
Friesian 

Loose stall Warm housing, 
outdoor climate 

(semi-open) 

Different milk 
cows’ systems 

(tie-stall) 

80 / 0 92 Permanent grass 
and legumes 

Milk records, health,  
genotypes, 

reproduction and feed 
indicators 

 
IE-CONV-FULL8 151-251 Norwegian + 

Jersey + Friesian 
Loose stall Outdoor climate 

(semi-open) 
Same milk 

cows’ system 
100 / 0 115 Permanent grass 

and legumes 
Milk records, health,  

genotypes, 
reproduction and feed 

indicators 



 

34 
 

 Table 3. Brief characterisation of the Catalonian dairy cow farms participating in the study. 

Farm Code No. of 
animals 

Breed Housing 
system 

Building 
system 

Dry cows and heifers % roughage / % 
concentrate grown 

on the farm 

Farm 
Ha 

Agricultural production Health data 

CAT-CONV-ZERO9 > 400 Holstein Friesian + 
Aberdeen Angus 

Tie-stall Outdoor 
climate 

(semi-open) 

Same milk cows’ system 90 / 20 300 Permanent and non-
permanent grass and legumes, 

corn silage, cereal crops and 
grain legumes. 

 

Milk records, Health, 
reproduction and feed 

indicators. 

CAT-CONV-ZERO10 100-150 Holstein Friesian + 
Aberdeen Angus 

Loose 
stall, Tie-

stall 

Outdoor 
climate 

(semi-open) 

Different milk cows’ 
system (always outside) 

60 / 0 13 Non-permanent grass and 
legumes, and whole-plant 

silage (except corn). 
 

Milk records and 
reproduction indicators  

CAT-CONV-MID11 > 400 Holstein Friesian Loose stall Outdoor 
climate 
(open) 

 

Different milk cows’ 
system 

50 /10 30 Non-permanent grass, corn 
silage and grain legumes. 

Milk records indicators 

CAT-CONV-ZERO12 151-250 Holstein Friesian (b/w) + 
Holstein Friesian (red) + 

Jersey 

Loose stall Outdoor 
climate 

(semi-open) 

Different milk cows’ 
system 

80 / 20 110-
115 

Permanent grass, legumes, 
corn silage, and whole plant 

silage (except corn). 
 

Milk records, health, 
genotypes, reproduction, 

feed and treatments 
indicators. 

CAT-CONV-ZERO13 50 - 99 Holstein Friesian Tie-stall Outdoor 
climate 

(semi-open) 

Same milk cows’ system 80 / 20 50 Non-permanent grass and 
legumes, corn silage and 

whole-plant silage (except 
corn) 

 

Milk records and health 
indicators. 

CAT-ORG-FULL14 50 - 99 Holstein Friesian + 
Montbeliarde + Jersey 

Loose stall Outdoor 
climate 

(semi-open) 

Same milk cows’ system 80 /0 70 Non-permanent grass and 
legumes and whole-plant 

silage (except corn). 
 

Milk records, health, feed 
and reproduction indicators 

CAT-ORG-FULL15 100 - 150 Holstein Friesian + Jersey Loose stall Outdoor 
climate 

(semi-open) 

Same milk cows’ system 100 / 20 70 Non-permanent grass and 
legumes. 

Milk records, health,  
genotypes, reproduction 

and feed indicators. 
CAT-ORG-FULL16 100 - 150 Holstein Friesian Tie-stall Outdoor 

climate 
(semi-open) 

Different milk cows’ 
system 

- 110 Non-permanent grass and 
legumes, corn silage and 

whole-plant silage (except 
corn). 

Milk records, health,  
genotypes, reproduction 

and feed indicators 
 

CAT-CONV-FULL17 >400 Holstein Friesian + 
Aberdeen Angus + 

Montbeliarde + Swedish 
red 

 

Loose 
stall, Tie-

stall 

Outdoor 
climate 

(semi-open) 

Different milk cows’ 
system (always outside 

except in winter) 

80 / 20 120 Permanent and non-
permanent grass. 

Milk records, health, and 
reproduction indicators 

CAT-CONV-MID18 251 - 399 Holstein Friesian + 
Aberdeen Angus 

Tie-stall Outdoor 
climate 

(semi-open) 

Different milk cows’ 
systems (the day 

outside, tie-stall and 
loose stall at night) 

70 / 0 30 Permanent grass, corn silage 
and whole-plant silage (except 

corn) 

Milk records, health,  
genotypes, reproduction 

and feed indicators 
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8. 2  Organic and Conventional systems: two different worlds 

The results show that all Irish farmers are pasture-based producers, whereas, Catalonian 

farmers are more changeable in their production system. All the Irish farmers' answers 

to the question “What kind of farmer are you?” was conventional agriculture. Some 

farmers agreed that in Ireland organic dairy system is not very popular as people seem 

to be more attracted to grass-fed products than organic ones. Moreover, there are too 

many rules, especially for using fertilizers. 

[…our focus is on grass-fed products sold internationally. The organic element 

does not seem to attract the same level of international attention as grass-fed. 

Moreover, for this reason, we do not see the advantage right now in the organics 

for milk production. …There is no extra margin for organic production in terms 

of the products we sell internationally. So that is for years, organics is not very 

popular. …It was not sustainable, because the price that they were receiving for 

their product or their products was not good enough to sustain the organic 

system…] (IE-CONV-FULL8) 

In contrast, three Catalonian farmers were organic producers (CAT-ORG-FULL14, CAT-

ORG-FULL15, and CAT-ORG-FULL16) and the main reason for that was a strategy to 

differentiate their product because of the low milk prices. 

[We started out as conventional, but since the milk price went down a lot, we 

decided to differentiate ourselves in organic and make all the products on the 

farm... The main difference between treating the earth in an ecological and 

conventional form is the way of thinking: the earth is alive, and plants have to 

eat, bacteria and fungi work to transform the dejections of cows into simple 

elements that plants eat. If we take the simple elements and give them directly 

to the floor, the earth dies because you are not taking advantage of how the 

earth works, and the symbiosis is annulled. It is worth much money to buy the 

food already digested by bacteria. In addition, you create many diseases because 

it is impossible to have a balance of everything. If just trying to maintain that 

symbiosis, it is balanced even though it is cheaper, it is much better.] (CAT-ORG-

FULL14) 
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The main problem that some organic farmers find is the first two years of investment 

when the product is still paid as a conventional, but the farmer is investing as an organic 

producer. 

 

Organic farming is based on natural substances and processes and closed cycles and 

does so in a more sustainable way than conventional farming. The European Farm to 

Fork Strategy set an objective that at least 25% of the European agricultural land should 

be farmed using organic processes by 2030 (Farm to Fork Strategy, 2020). Unlike Spain, 

Ireland’s dairy farmers already have a grass-based carbon efficient model of milk 

production with the lowest carbon footprint for milk in the EU; thus, their necessity to 

become organic is absent as their’s milk sector exports 90% of its produce in products 

forms, which requires a high milk solids content which is based on the grass system 

(National Milk Agency, 2020). In contrast, the constant significant drop in milk prices 

continues to be one of the central themes of the severe crisis that Catalonian farmers 

are currently experiencing (Barbeta-Viñas et al., 2021). These results in modifying the 

sector as an alternative to avoid the disappearance of small-medium dairy cow farms. 

Some farmers have already started to differentiate their products into organic or 

transformed products to be uniquely different from those big competitors and sell them 

at a higher price. Thus, while the grass-based system might be the most sustainable 

production system because grazing can lead to soil carbon sequestration, meaning lower 

greenhouse gas emissions than other systems (Shortall et al., 2022), for countries like 

Spain, becoming organic is a good alternative to increase the extra margin for the 

farmer. Moreover, simultaneously, becoming organic is more valued by the customer 

and sustainable for the environment. 
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8. 3  Thematic analysis 

As expected, according to the encode-word’s clouds to present the results (Figure 11), 

the main common topic identificated in the interviews was milk cows/”vaca llet”, which 

coincides with the production system of the farms that have participated in the study. 

Similar action verbs were presented in both clouds showing the farmers' ongoing work 

to improve their profitability since this type of system requires a continuous study of 

new technologies and strategies that appear to improve the animal’s efficiency and 

welfare. 

 

 

Figure 11.  Clouds of the topics identified in the Irish (A) and Catalonian (B) interviews. Nvivo Plus, Version 

12, 2022. 

 

In the Irish cloud came out words related with their seasonality dependence and the 

type of alimentation based on grass. The words products, kilos and solids were also 

frequently identified, as most Irish farmers sell their milk to dairy transforms products. 

It was beheld a greater use of metrics to assess the farm's profitability, such as the milk 

volume, the number of parts, and the kilos of milk solids. 

In the Catalonian cloud, the word “aquí” was high identified and it is speculated that this 

encoded-word could be related to the need of small and medium-sized Catalan farmers 

to differentiate local products due to the real situation of falling milk prices they are 

experiencing. The appearance of the word “robot” indicated the current popularity of 

using milk robot instead of the traditional milking machine in a highly productive system 

such as Catalonia. Certain verbs were detected that, together with the first-person 

A B 
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conjugation, suggest a continuous process of individualized adaptation of Catalan 

productive management to adapt to changing economic, environmental, socio-cultural 

and consumer conditions. 

 

The thematic analysis elicited four prominent themes that summarize the many topics 

that emerged from the interviews for the current research objectives. The themes were: 

Priority livestock traits, characterized by the traits the farmer is looking for on the farm; 

Breeding, characterized by the type of cow the farmer needs for future generations; 

Knowledge, characterized by the information the farmer has about the impacts of 

climate change in the agricultural sector; and Perspective, characterized by the future 

circumstances of the dairy sector and how to face them with the biotype selected. It was 

hypothesized that the farmer’s priority livestock traits and the breeding define the 

breeding objectives, which are the first steps to selecting the best animal for future 

generations. Jointly, knowledge about the impacts of climate change on the agricultural 

sector and the perspective of the dairy sector’s future, the selection process must then 

be assessed for high efficiency and adjusted to a new breeding goal that generates a 

new biotype that suits a detrimental environment (Figure 12). 

 

 

Figure 12. The working hypothesis of how identified themes are linked and influence the dairy biotype 

suited for climate change adaptation. Themes were extracted from a thematic analysis undertaken face-

to-face and video call interviews with Irish (n=8) and Catalonian (n=10) dairy cow farmers. 
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Priority Livestock traits characterized by the traits the farmer is looking for on their farm 

 

The results of the most relevant livestock traits reported by the farmers are presented 

in Figure 13. For all Irish farmers, the trait of milk solids was relevant, even more than 

the milk production trait. There was a coincidence between the farmers that used Jersey 

breeds and those that chose milk solids above milk production. This fact can be explained 

as in Ireland. There has been an increase of new dairy farmers with Jersey breed over 

the last nine years. The main rationale behind is that their payment system is based on 

the formula A + B – C, which can be translated as fat + protein – processing costs (Brady, 

2016). Thus, the Jersey cow is better than the Holstein cow for the Irish situation. Many 

farmers have introduced this breed into their crosses to improve the constituents in the 

Holstein. As Brady (2016) reported, the Jersey cow produces up to 4% of fat and up to 

6% of protein, more milk solids than the Holstein cow. In addition, the Jersey cow might 

attract more attention across the mainstream farming industry, where her high feed 

efficiency and fewer greenhouse gas emissions are increasingly valued in the drive for 

environmental benefits and sustainability (Larson, 2022). 

According to Rivero et al. (2021), the importance of milk composition above milk 

production is determined by the payment system, the target market of the country, the 

seasonality of milk production, or potential exportation. 

The fertility trait played an important role in most Irish farmers. This agrees with the 

results of another similar study, where organic farmers preferred cow fertility over milk 

production (Slagboom et al., 2016). This coincidence can be explained because organic 

and low-input systems are looking for a very fertile cow, as the more milk they can get 

from their cows based on grass, the fewer production costs they will have. In Ireland, 

farmers try to calve all cows in one block that coincides with the highest grass growth 

and then dry all the cows off when the grass is finished. Moreover, one farmer reported 

that fertility is a key element for the environment because poor fertility increases the 

number of replacements needed, thus increasing the impact: 

[“Have you ever thought about the impacts of climate changes on your farm?” 

…the fertility element is vitally important in that equation. Because if an animal 

is more fertile, she continues to milk for many lactations, we need few 
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replacements. …you’ll have fewer animals on the farm and thereby, you produce 

more milk with fewer replacements…, so fertility will be a key element in 

delivering lower emissions and targets by farmers.] (IE-CONV-FULL8) 

Some authors used a model to quantify the impact of fertility on methane emissions and 

predicted that fertility had a significant effect on the number of heifer replacements and 

lifetime milk yield (Garnsworthy, 2011).  So, it might be concluded that poor fertility 

reduces lifetime milk yield and increases replacement rates. Both parameters influence 

total methane emissions. 

Opposite Irish farmers, Catalonian farmers emphasized the cow adaption to the milking 

robot. Nowadays, most Catalonian farmers have milk robots; thus, their priority traits in 

selecting the cow have changed. Before, they were primarily interested in high milk 

yield, whereas, now, with the milking robot, their interests include improving nipples 

placement and suspensory ligament strength. 

[…the first thing I look at, and I am interested in today, is that the robot likes it. 

Let the robot be like the cow because the cow likes the robot; there is no 

problem, I will get it. [...] I want nipples that are neither very long nor very short 

and a placement that is neither very low nor much on top. People look for nipples 

far short, but then the robot can detect them as a single nipple; we do not like 

that either. Since we have robots, these characteristics are essential. I used to 

look for very collected udders because as the births go by, the udders do not fall 

so much and do not touch the ground if the suspension ligament is very strong. 

Now, it is not suitable for these udders to be so collected because the robot does 

not detect them. […]] (CAT-ORG-FULL14) 

Two Irish farmers mentioned the importance of the low maintenance trait. Both 

commented that they did not want to push the cow too hard, one of them only milked 

once a day (IE-CONV-FULL5), and they wanted a cow that only required grass as they 

saw the grassed-based production probably is the most efficient for the environment. 

Moreover, it matched that both preferred a low-weight animal rather than a big animal 

that produces high milk yields. 
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[I want the smaller animal that has fewer problems […] and that lives longer […] 

I want an easy life. I want a cow that does not take much work and does not need 

a heavy demand. A cow does not need too many inputs... I think I am doing a 

good thing for the environment.] (IE-CONV-FULL5) 

Heat tolerance, methane emissions, temperament, and parasite resistance and 

tolerance were not popular traits. However, some farmers, especially Catalonian 

farmers, mentioned their importance in warmer and outdoor environments. 

Temperament mostly depends on how the farmer manages the cattle since their birth. 

Parasite resistance is very relevant for those systems that pasture outside and need 

strong animals to resist parasitic infestations. Most farmers agreed that methane 

emissions are an important trait for the future but are not a measurable parameter 

nowadays. However, some farmers started to study alternatives:  

[Methane is very important, now I'm studying it, I'm trying to see if we start with 

the algae because if you give them seaweed to the cows it can cut methane 

emissions and the farts are less polluting. We are also studying crops that allow 

carbon to stay on the ground instead of going into the atmosphere.] (CAT-ORG-

FULL14) 

Feed conversion efficiency was particularly relevant for those systems operating in 

warmer environments. This coincided with most farmers’ comments as they mentioned 

that the smaller cow is, the more efficient use of live weight to produce those kilos of 

milk solids. However, it is also vital and an excellent forage to save feed, and this is the 

biggest problem in some regions of Catalonia because of the water stress (Rivero et al., 

2021). 

 

Finally, health was not a priority in general as it depended on animal welfare, which was 

the principal objective for almost all farmers because milk production, fertility, and 

health depend on it. 
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Figure 13. Priority livestock traits were reported by Irish (n=8) and Catalonian (n=10) farmers during the 

interviews. 

 

A recent study about the key livestock traits under current climates reflects similar 

results as the present study. Both put positive relative economic emphasis on the traits 

related to producing milk for dairy products sold in international markets, annual calves 

in the spring, pregnancy in early summer, and low live weight to facilitate walk and 

grazing pasture for conversion into milk solids (Rivero et al., 2021). 

 

 

Breeding characterized by the type of cow the farmer needs for the future generations 

 

Nowadays, cattle farmers use genetic breeding programmes to select the best cows for 

the future generation of the farm. Some encode-words that appeared in the clouds: 

breeding, genetics, good, “genètica”, “s’inseminen” and “millors”, indicate that this topic 

was strongly present during the interviews (Figure 11). 

As expected, all farms that participated in the current study were dominated by the 

Holstein-Friesian breed, just like the rest of worldwide dairy production (Figure 7). 

0 1 2 3 4 5 6 7 8 9 10

Milk production

Milk composition

Methane emission

Heat tolerance

Temperament

Parasite resistance and tolerance

Feed conversion

Fertility and reproduction efficiency

Health

Adaptation to the milking robots

Low maintenance

Catalan farmers Irish farmers



 

43 
 

Some farmers used crossbreeding (IE-CONV-FULL4, IE-CONV-FULL5, IE-CONV-FULL7, IE-

CONV-FULL8, CAT-CONV-ZERO13, CAT-ORG-FULL14, CAT-ORG-FULL15, and CAT-CONV-

FULL17) with triple or dual-purpose. The majority agreed that crossbreeding 

substantially benefits the hybrid vigor, the animals are more efficient in converting feed 

to milk solids, and they are more robust, leading to fewer health and feet problems. 

[…the cows tend to be more robust, more healthy, and more resistant to disease 

because they are not selected from the same small gene pool with much 

inbreeding. There is more diversity in the genetic pool…] (IE-CONV-FULL8) 

[…Jersey leads to a black hoof which is substantially harder than the white hoof 

of the Friesian…] (IE-CONV-FULL4) 

The most popular reason to crossbreed was to obtain a rustic animal, even if the milk 

production declined. However, the crossed breeds and the reasons to do it were 

different on every farm: CAT-CONV-ZERO13 and CAT-CONV-FULL17 used Montbeliarde 

to obtain a long-standing and rustic animal, respectively; whereas IE-CONV-FULL8, CAT-

ORG-FULL14, and CAT-ORG-FULL15 used Jersey to improve milk quality due to they sell 

for transformed products. Thus, we speculate that the genetic type depends on three 

aspects:  

- the location: farms located at high altitudes need more rustic animals with high 

resistance to mountain roads and high pasture capacity; 

- the milking system: farmers that used robots started to give importance to 

nipples placement and udders morphology; 

- the milk destination: producers that sold for milk volume were more interested 

in high production. They look for a bigger animal more suited to an indoor 

system. Whereas, if they sold transformed products (cheese and yogurt), they 

looked for a small cow that produces at least her waste in milk solids and 

becomes highly efficient. 

However, an issue was mentioned by Irish farmers with the crossbreeding to Holstein 

and Jersey because the bull Jersey calves are sent to slaughtering as there is nowhere 

for them and Irish farmers are adopting lousy reputation. 
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[There are a lot of people in Ireland that use Jersey, and it gives you a cow that 

is smaller and better for the land. But, now we have a problem in Ireland for the 

calf, [...]. And now we have to find a place for these bull calves, some of them are 

going to be slaughtered at a week old. The farmer that makes Jersey is getting a 

bad name for being a cruel farmer, [...] because also the Jersey cow does not give 

any meat…] (IE-CONV-FULL5) 

 

The main concern about breeding is the organic producers because conventional 

farmers generally agree that Holstein-Friesian is the best cow for high milk production. 

Organic farmers need an animal characterised by lower energy and protein intake and 

limited use of antibiotics (Rodríguez-Bermúdez et al., 2019). However, identifying a 

specific organic breed is still under debate as more information about it is needed 

(Rodríguez-Bermúdez et al., 2019; Nauta et al., 2005). Many organic and low-input 

farming are experimenting with pure Holstein-Friesian cows and crosses between these 

and other breeds (Rodríguez-Bermúdez et al., 2019). This fact coincides with the results 

shown in this study, understanding that forage-based systems as likely organic systems, 

considering that two of the three Catalonian organic farms used crossbreeding. 

Generally, Irish farms used crossbreeding or other breeds different from pure Holstein-

Friesian, whereas most conventional Catalonian farmers still used pure Holstein-Friesian 

(Table 2 and Table 3). Table 4 summarizes the pros and cons for pure-bred Holstein-

Friesian and cross-bred according to the farmer’s answers. 

Table 4. Summary of pros and cons for pure Holstein-Friesian breed and crossbreeding according to the 

farmers’ answers. 

 

 Pros Cons 

Pure-bred 

Holstein-Friesian 

- High milk production 
- Greater feed conversion for 

milk volume 

- High maintenance 
- Low heat stress 

resistance 

Cross-bred - Low maintenance 
- Small cow 
- Robust and rustic cow 
- High disease resistance 
- Greater feed conversion for 

milk solids 
- Longer longevity 
- Better heat stress resistance 
- Added value product 

- Low milk production 
- Jersey bull calves  
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Knowledge characterized by the information the farmer has about the impacts of 

climate change in the agricultural sector 

 

From the Catalonian’s conversations, most farmers agreed that drought is the biggest 

problem due to climate change that affects their farms: 

[…yes, … corn has been unfeasible to grow for years. We have changed corn to 

sorghum… In general, (sorghum) quality is worse but in the rain, it will cause the 

sorghum to grow. With corn, this does not happen. Since it no longer rains here 

as before, ... there is also a greater risk of carrying toxins. We went to the 

sorghum and this summer, as it was even less raining, we left the sorghum and 

went to the ryegrass. Now we have realized that we will always use ryegrass and 

instead of letting it grow, we cut it when it is grass, [...] The good thing about 

ryegrass is that it greatly reduces the amount of soybean and is now very 

expensive. […] We have to find solutions for both soybeans and corn because 

both are very expensive ...] (CAT-CONV-ZERO10) 

As they mentioned, drought has directly affected the crops, as with improper land use 

during the drought period, the land degrades and crops do not grow (USGS, 2019). 

Climate change aggravates water scarcity in many parts of the world. Moreover, by 

2025, 2/3 of the world will be living under water stress conditions (UNCCD, 2022). 

Drought affects crops, but a recent study shows that during drought periods, the risk of 

lameness increases because cattle spend longer time confined to paddocks reducing 

their mobility (Moreira et al., 2019). However, this point was not spoken of by any 

farmer interviewed.  

Concerning the animals, it has been evidenced that all farms studied have an adequate 

infrastructure to generate adequate comfort for the cows during hot days. Those 

infrastructures include a good farm orientation, ceiling fans (Figure 10-A), and showers. 

Farmers generally did not manifest problems with heat stress on their cows. They 

supposed that this could be explained thanks to technologies that help to control the 

environment and because in the regions where Catalonian farms are located (warmer 
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than Irish regions), the night cools down. The animals can generally get back to their 

average body temperature. 

[… we put all the possible conditions to withstand thermal stress: ventilation, 

humidity, and drying conditions …] (CAT-CONV-MID18) 

[“One of the climate changes' impacts is the increased atmosphere temperature 

producing heat stress in cows. Have you thought about that when selecting the 

good cows?” No, because we are here in an area that is hot but not as hot as in 

an area like East Coast of Spain, we are also lucky that at night it cools a lot and 

the cow is fine again. That's why we haven't taken this concept into account] 

(CAT-ORG-FULL16) 

Additionally, some farmers emphasized that rustic breeds, such as Montbeliarde, and 

crossed breeds put up with heat stress more than the pure Holstein-Friesian inherited 

from conventional systems. This fact coincides with the pros summarized in Table 4. 

Some misinformation about heat stress in cows was also present in Irish conversations 

as their temperate climate benefits the cows during high temperatures. 

As diseases are concerned, some farmers suggested increasing the risk of milk 

pathologies, such as mastitis. However, other farmers agreed that the world would be 

prepared for any emerging disease with new technologies and vaccines. However, 

emerging/new diseases due to climate change can affect even more than cattle health, 

as most are zoonosis and affect humans, too. The genetic selection of some qualitative 

traits in the animals can be a long-term strategy to battle the emerging/new diseases in 

a current climate context (Blanco-Penedo et al., 2020). 

 

 

Perspective, characterized by the future circumstances of the dairy sector and how to 

beat it with the biotype selected 

 

The future perspective on the dairy sector was different regarding the Irish farmers who 

responded. There were two farmers (IE-CONV-FULL8 and IE-CONV-FULL7) who agreed 

that Ireland would be on its way to raising a smaller and more efficient cow: 
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[“How do you see the future of dairy cows?” We will still be targeting a smaller 

cow that is very efficient, fertile, and with high kilos of milk solids for low kilos of 

lightweight. [...] And I think the excellent fertility and a focus on genetics 

improvement for climate purposes will be the target cow we will be looking for.] 

(IE-CONV-FULL8) 

Whereas farmer IE-CONV-FULL4 was more worried about grass-fed systems and 

emphasized using of mixed species in the grasslands as a strategy for drought due to 

climate change. 

[There is undoubtedly some farmers are very conscious of climate change and 

drought in particular. They start to use mixed species in their grasslands, because 

the mix species has a deeper roof and is more resistant to drought.] (IE-CONV-

FULL4) 

IE-CONV-FULL5 expressed pessimism about the Government as it is continuously 

changing the farming rules, and it does not want to fight against it: 

[I don’t know. I don’t want to fight the system. Farmers are getting bad name. 

The Government it’s changing from trying to produce food from the land to try 

to have nature on your land. […] I’m not gonna go protest…. It makes you depress 

to be a farmer...] (IE-CONV-FULL5) 

On the other hand, the organic Catalonian farmers did not see the future of the dairy 

sector as so bad, as they produce a more sustainable product for the environment with 

a high value for the customer. The rest, characterized by indoor systems, were more 

worried about the continuous drop in milk prices and now the unsustainable feed prices. 

Additionally, some Irish farmers commented that Catalonian farmers were also worried 

about ungrown crops due to the lack of rain.  

On what the topic of the present study concern (the dairy cow biotype suited for climate 

change adaptation), most farmers did not suggest the possibility of considering novel 

traits for dairy cattle to improve sustaining livestock production in a changing climate 

while reducing its environmental impacts. Those novel traits could be feed conversion 

efficiency, nutrient content of products, methane emissions, nitrogen use efficiency, 

heat tolerance, and resistance to disease and parasites (Rivero et al., 2021). Thus, we 
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hypothesize the possibility of farmers misinformation and unknowledge basis about the 

use of dairy cow biotype to improve efficiency and value, increase nutrient provision for 

humans, reduce environmental impact or even improve animal welfare. Most of them 

are so worried about the current unfavourable situation that they cannot allow 

themselves to think in a long-term period. 
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9. CONCLUSIONS 

This study tries to present an overlook of sustainable strategies implemented by dairy 

cattle farmers in two different geographical areas, where impacts of climate change do 

not occur in the same way. From the conversations, selecting the most suitable animal 

or breed for a particular farm system suited for climate change adaptation, for now, is 

not attracting dairy cattle farmers. Unlike Irish farmers, Catalonian farmers have started 

to experience climate change effects on their farms, but mainly drought on the crops. 

Concerning the animals, heat stress is the most damaging effect of climate change, and 

adequate infrastructure to generate adequate comfort for the cows during hot days are 

the most popular sustainable strategies that farmers are rolling out, especially in 

Catalonia. Irish farmers are not equally attracted to the organic system as Catalonian 

farmers, as the pasture system they practice already provides an ideal environment for 

sustainable dairy production. 

Farmers are indeed driving to a more sustainable and low-input production system were 

selecting the animal biotype is important to reach a good balance between the 

production level, the animal physiology, and the societal value of the production system. 

Thus, selecting the best dairy cow biotype suited for sustainable/organic systems will 

indirectly improve the adaptation to current and future climate change conditions. 

Further studies are needed to define ruminant livestock's role in future sustainable 

agricultural systems to generate knowledge of real practical value to farmers. 
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11.  SUPPLEMENTARY MATERIAL 
 

11. 1 Complete interview 

 

Marc with an X if the next steps are done: 

Free and informed consent form signed 

Modo on record  

 

INTRODUCTION: 

Climatic extremes, disease epidemics, changing nutrient availability, seasonal 

availability of forage and other stresses will add to an already heterogeneous 

environmental condition. Sustainable dairy systems should be adjusted to a changing 

environment and be indeed adapted to the increasingly impacts that are affecting the 

agricultural production. 

This interview aims to know about the opinions of different dairy farmers (from different 

continents, regions and climates) in how they see the future of their dairy cow farm 

biotype being affected by the impacts of climate changes. 

 

Name of the farm: ………………..…..….…………………………………………………………………….. 

Name of the respondent: ………………………………………………………................................ 

Farm Latitude and Longitude:…………………………………………….................................... 
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PART 1: GENERAL INFORMATION ABOUT THE FARM AND RESPONDENT 

The first part of the interview is about 15 questions describing your farm production. In 

this part of the interview, you should select the appropriate answer with a circle or 

yellow resalt. 

1. How old are you?  

a. < 25 

b. 26 – 35 

c. 36 – 45 

d. 46 – 55 

e. 56 – 65 

f. >65

2. Gender  

a. Male  

b. Female  

c. Non response 

 

3. Are you the main decision maker relating to the health of your dairy herd? 

a. YES  

b. NO 

If “NO”, please who is the main decision maker? ………………….. 

 

4. How many cows have you got? (Select the appropriate range) 

a. < 50 

b. 50-99 

c. 100-150 

d. 151-250 

e. 251-399 

f. > 400 
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5. What kind of farmer are you? 

a. Conventional farmer 

b. Organic farmer 

 

If “Organic farmer”, are you a member of an organic farmers association? 
(Please note the name) 

…………………………………………………………………………………………….. 

6. Which is the housing system you use in lactating cows? 

a. Loose stall 

b. Tie-stall 

c. Always outside 

 

7. Which type of building system you use in lactating cows? 

 

a. warm housing 

b. outdoor climate (semi-open)  

c. outdoor climate (open) 

d. outdoor climate (closed) 

 

8. Are the dry cows and heifers using the same housing and building systems as 

lactating cows? 

a. YES  

b. NO 

If “NO”, which housing and building systems they use? 

…………………………………………………………………………………… 

 

9. What type of genetic dairy cow do you use? 

 
a. Holstein (black/white) 

b. Holstein (red) 

c. Aberdeen Angus 

d. Hereford 

e. Normande 

f. Montbeliarde  

g. Swedish red 
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h. Swiss Brown 

i. Jersey 

j. Other (for example: crosses): ………… 

 
 

10. What percentage of the average feed ration is grown on the farm? 

 

a. roughage   ……… % 

b. concentrate   ……… % 

11. How much feed do you buy per year (for all cows)? 

 

……….……………………………………. Kg external feed 

 

How much it cost? ………………...…… € / Kg external feed 

 

 

12. Total agricultural area in use:  …………….. hectares  

 

13. Have you got hectares in the next agricultural productions? 

(You can select more than one production) 

 

a. permanent grass and legumes      

b. non-permanent grass and legumes      

c. used for corn silage      

d. used for whole-plant silage (except corn)   

e. cereal crops       

f. grain legumes     

g. others: ………………..    

 

14. On average, how many days per year do your cows graze for? 
Tick one:  

 

a. 241- 300 

b. 61 – 149 

c. 1- 60 

d. None 
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15. Which of these types of health info do you collect on the farm (if any)? 
Tick all relevant: 

 

a. Milk records (SCC, butterfat, protein, TCB, etc.) 

b. Health indicators (percentage of clinical mastitis, lameness, etc.) 

c. Genotypes indicators 

d. Reproduction indicators 

e. Feed indicators 

f. Others: …… ………………..… 

 

PART 2: ABOUT THE BIOTYPE THEY USE 

The second part is 3 questions about the biotype you used to use in the farm, why you 

use this biotype and if you have always used the same. 

1. What are the traits you choose to select your biotype? Why? 

2. Have been always the same traits? If not, why have you changed them? Is the 

reason related with the climate changes or with acquired knowledge? 

3. Are there some constraints (for example, economic limitations, type of pasture, 

etc.) that prevent you to try to change the actual traits? Could you list them? 

PART 3: ABOUT THE FUTURE BIOTYPE 

The last part has 11 questions about what do you think about your future biotype and 

how the impacts of climate changes can affect it. This part will help me to define what 

is the “future biotype” in our context. 

1. Which type of animal are you looking for your farm? Why? Have you ever 

thought about the impacts of climate changes?  
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2. It is hypothesized that animal from conventional programmes are not optimal for 

use in organic farming and that the genetic disposition of animals should be 

dovetailed with the organic production system (Nauta et. Al, 2001). What do you 

think about that, do you agree? Do you think the reproduction techniques used 

in conventional breeding (IA and embryo transfer) are the main reason? 

3. One of the climate changes' impacts is the increased atmosphere temperature 

producing heat stress in cows. Do you think that there are breeds that can 

support more heat stress than others? Which breeds/types of animals do you 

think they are? Can this selection affect milk production and feed cost? 

4. Are you doing some type of breeding strategy in your farm? For example, select 

the good cows. 

5. What do you think about the cross-breeding with dual-purpose? Do you think it 

(crossing with dual-purpose) could be a better option to confront climate change 

than using a single breed? Why? 

6. Do you think is it possible to have a biotype that is highly efficient milk production 

using less feed (good conversion) and adaptable at environmental effects 

simultaneously? Why? 

7. Health is one of the most important aspects for farmers of their dairy cows, with 

the impacts of climate changes… 

a. Do you think that the health problems will increase, be the same or 

decrease? 

b. Right now, what are the most important disease in your farm? 

c. Do you think will be new diseases with climate changes? 
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d. Do you think that your actual biotype will support new/emerge diseases 

(for example, John’s diseases/Paratuberculosis) that can come? 

8. About livestock traits, which of the next indicators do you think have more 

priority with the climate changes to select the biotype? (Underline only three of them) 

- Milk production 

- Milk composition 

- Methane emission 

- Heat tolerance 

- Temperament 

- Parasite resistance and tolerance 

- Feed conversion 

- Fertility and reproduction efficiency 

9. How do you see the future of dairy cows (speaking about the biotype and the 

impacts of climate changes) in your farm? And in other countries/farms/cold vs 

warm regions (for example, Ireland vs Spain) biotypes? 

10. Do you think that nowadays the dairy cow farmers (your colleagues) have started 

to think about changing their biotypes because of climate changes? Is this a point 

that you talk about with your farmer friends? 
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11. 2 Free and Informed Consent form 
 

Dear Participant,  

You are invited to participate in the "Biotype and the impacts of climate changes" 

research study/project.  

The research is coordinated by the veterinary doctor Isabel Blanco Penedo (UdL – 

University of Lleida). In this research we are interested in knowing the opinions of 

farmers from different regions and continents (concretely Ireland and Spain) about the 

biotype they use in their farms and what they thing about the future impacts of climate 

changes on it. The study aims to evaluate the effects of climate changes in the biotype 

and how would be adjust to face up to the environmental effects. To this end, semi-

structured interviews will be conducted, based on the central theme "Biotype and the 

impacts of climate changes".  

Certain sociodemographic information will be collected to profile the participants. 

Participation is voluntary and allows the use of the information collected in the survey. 

By agreeing to participate in this survey, you authorize this interview to be recorded in 

audio for the purposes of this project only. The participant is informed on the Free and 

Informed Consent Form that they may withdraw from participating in the research if 

they do not feel comfortable at any time. The participants will be able to answer all their 

questions before and during the interview, and throughout the project, by contacting 

Maria Cabello Borràs.  

The research does not involve any economic expense for the participant. Investigators 

shall take all necessary measures to maintain confidentiality. We believe that the risks 

of participating in this interview are minimal. However, the participant may feel tired or 

upset when answering questions, discomfort, embarrassment or behavior changes 

during audio recordings or expressing their opinions during the discussion of the topic.  

Even without the direct benefits of participating, indirectly the participants will 

contribute to establish a dialogue between the different stakeholders in the issue, and 

potentially, enabling the construction of the context of different genotypes for 

adaptation to climate change with the sustainability of the dairy sector in focus.  

The person responsible for the interviews submits and signs two co-signatures of this 

document. Keep your copy carefully, as it is a document that provides important contact 
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information and guarantees your rights as a research participant. The average duration 

of the interview is 90 minutes, which can be extended or reduced depending on the 

availability and agreement of the participant.  

If you have any questions about this research, access to the results of the research, 

contact the responsible person Maria Cabello Borràs at the following email address 

mariacabbor@gmail.com or Dr. Isabel Blanco Penedo with email 

isabel.blancopenedo@udl.cat 

 

 

 

Signed: Responsible name, Date and Place  

I have read and understood this consent form and agree to volunteer in this research.  

 

 

 

Signed: Participant Name, Date and Place 

 

 

 

  

mailto:isabel.blancopenedo@udl.cat
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