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Abstract  

Food security, the second goal of Sustainable Development Goals, is a multidimensional phenomenon associated 

with both access and availability of food items related to the problems of hunger on demand side and to 

agricultural production and price stability at supply side. Factors that determine food insecurity include the 

structure of food economy as a whole as well to its component such as agricultural production, technology and 

the diversification of food processing markets. In this paper, the authors systematically review the food security 

measurement tools based on its dimensions. 

Introduction 

Food security is a growing challenge for world economies. Despite having the second position in Social 

Development Goals (SDGs) to achieve zero hunger and food security by 2030, global food insecurity rose sharply 

in 2020 and kept the same level in 2021. Within the various levels of food insecurity, severe food insecurity 

increased. Globally 2.3 billion people were food insecure in 2021 and 11.7% of the global population is suffering 

from severe food insecurity (FAO, 2022). Food security has been defined in diverse ways by the academia and 

policy makers. There are around 200 different studies focusing only the concept and definition of food security 

(Ahmad & Farooq, 2010). Measurement of food Security evolves on its definition and there have been diversified 

range of food insecurity measurement tools. 

The basic question that a researcher face while investigating food security is the use of measurement tools due 

to nonexistence of a single measure of food insecurity. Either the researchers examining the determinants of 

food security or analysing the policy effects the problem is the choice of measurement technique. The aim of the 

study is to systematically review the studies on food insecurity measurement techniques. The advantages and 

disadvantages of different food security measurement will be explored. This study will be a guide in the choice of 

tool for food security measurement. This will be the first study to systematically review literature on food 

insecurity measurement tools in developing and developed and least developed countries. 
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Methodology 

To review the relevant literature, PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) 

protocols (Liberati et al., 2009) are followed. The following databases are used: Web of Science, Scopus, Google 

Scholar and PubMed. These databases are not only used for search, but they also do have the advantage of search 

results being exported (Ashby et al., 2016; Lawlis et al., 2018; Morais et al., 2014).  

The selection process is outlined below in the following figure 1. In the first stage of literature search, 3828 articles 

were found on the databases mentioned above using the keywords food security and food insecurity. Webpages, 

books and connects were excluded based on selection criteria. Only the peer reviewed journal articles published 

from 2001-2021 were included to ensure that all newly developed tools were found. Excluding subjects like 

engineering, computer sciences etc., the list reduced at Scopus from 1407 to 556. The first stage involved 

screening of titles and abstracts for inclusion or exclusion. All records found using the above databases were 

exported to EndNoteX and duplicates were removed. Only those articles that focus on measurement of food 

security were included. Review studies were also excluded. Studies that first measured food security and then 

used that to find out its relationship with other variables were also excluded since the aim of the author is to 

focus only on measurement techniques used for food insecurity. The literature search was focused only on studies 

published in English until Dec 2021.  
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Figure 1: Prisma Flow Diagram 
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(Preliminary) Results 

The studies were categorized into 5 groups based on tools used. 

 

 

 

 

 

 

 

 

 

Most of the food insecurity measurement tools are developed by institutions, the USDA being at forefront in 

developing these tools followed by FAO. 83.5% of the studies preferred to use experience-based scale.  

Table 2. Food Security Measures identified in this systematic review 

 Frequenc

y  

Percenta

ge 
Experience Based Scales 76 83.5 

Household Expenditure Survey Method 4 4.4 

Anthropometric Measures 12 13.2 

Dietary Intake Assessment 5 5.5 

Households Dietary Diversity Score/ Food Consumption Score 24 26.4 

Multidimensional Indices  
 

2 2.2 
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The present literature review is the first review that analyzes food security measurement tools in developed, 

developing and least developed countries. Another feature of this systematic review is that it analyzed different 

tools to assess food security, in the past most of the literature. review on food security just focused on experience-

based scales of food security. This review discussed in detail the advantages and disadvantages of different tools 

and their assessment techniques. This review has certain limitations too, first only the published work is reviewed. 

Inclusion criteria to review only studies in English is another limitation. Another limitation was to limit the search 

for items to food security and food insecurity. This review does not include some studies that use nutrient 

deficiency, food consumption, food availability or food utilization in the title. 
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Abstract  

The bioeconomy has gained importance over the last decade and is presented as a solution to multiple 

grand challenges. In the bioeconomy domain, the question of social acceptance is vital, as this 

transition requires focusing not only on technological innovation but also on involving society. 

Acceptance of those entering the bioeconomy dialogue have a big impact on the outcomes of new 

projects, technologies, and innovations. Understanding their perspectives and effects on transition 

pathways to bioeconomy is essential to finding the right approach and innovations that align with 

societal needs. Therefore, this scoping review has been done to gather and map the available research 

and answer to what is known from the existing literature about the social acceptance of the 

bioeconomy. This research follows the framework that Arksey and O'Malley (2005) developed by 

conducting a literature search on two electronic databases: Scopus and Web of Science. 105 articles 

are reviewed with varying populations worldwide that investigated the acceptance of bioeconomy. A 

wide range of variables and factors related to the acceptance of different objects of bioeconomy are 

identified. 

Introduction 

A transition toward the bioeconomy requires technological developments and innovations, policy 

change, and rising public support. Despite the bioeconomy's apparent social advantages, its 

acceptance is uncertain. Social acceptance has experienced rapid growth in the past decade specifically 

in renewable energy areas perhaps because of some issues around the renewable energy project 

infrastructure and raising new concepts like NIMBYism. Examples include ocean and marine energy 

(Devine-Wright, 2011; Heras-Saizarbitoria et al., 2013; Lim & Lam, 2014), wind energy (Evans et al., 

2011; Firestone et al., 2009; Firestone et al., 2012; Petrova, 2013), solar energy (Heras-Saizarbitoria et 

al., 2011; Mallett, 2007; Müggenburg et al., 2012; Yuan et al., 2011), and geothermal energy 
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technology (Dowd et al., 2011). Whilst many scholars studied the social acceptance of renewable 

energy and have made a path for other researchers to apply it in other areas such as bioenergy and 

biofuel (Chin et al., 2014), there is still a lack of comprehensive study in bioeconomy. Meanwhile, there 

is an increasing volume of literature reviews reporting on the importance of social acceptance but it’s 

time to build on the previous studies to help understand the behaviour and society's acceptance and 

how they can affect in bioeconomy transition to help policymakers and government act on 

implementing bioeconomy and create a society which accepts and support bioeconomy. In this regard, 

the current study looks at the research available on the acceptance of the bioeconomy. This review of 

the existing social science research on the bioeconomy provides several interesting insights. 

Methodology 

A scoping review is performed to map relevant literature in the field of social acceptance. It is an 

appropriate tool, as it facilitates investigation into the substance and extent of research in the 

bioeconomy field, identifies gaps in the literature.  

The protocol for this scoping review follows the methodological framework presented by Arksey and 

O’Mally (2005) and comprises five stages: 

• Identify the research question 

• Identify all relevant studies 

• Select studies for analysis 

• Organize findings 

• Summarize findings 

(Preliminary) Results 

Research articles covered a range of social groups (public, community, farmers, stakeholder, 

consumer). Farmers were more target population of these studies. Most articles (n=40) focused on 

biobased products, and the second rank belongs to technology studies (n=36). The remaining article 

focused on infrastructure (n=20) and bioeconomy (9).  

Result shows that influencing factors on bioeconomy acceptance are different in different objects. 

Result reveals support of bioeconomy as concept is connected to environmental and economic 

benefits, beliefs, and pro-environmental behavior (Dallendörfer et al., 2022). 

In terms of infrastructure and biomass production, financial capacity of farmers, market involvement 

(Vera Castillo et al., 2014), knowledge, income, farm size, off-farm incomes, familiarity, experience, 

land ownership, crop diversification, availability of a nearby crushing facility, off-farm labour have 

significant role in their acceptance (Aguilar et al., 2014; Augustenborg et al., 2012; Caldas et al., 2014; 

Embaye et al., 2018; Giannoccaro & Berbel, 2012; Giannoccaro et al., 2017; Jensen, 2017; Marra et al., 

2012; Rostan et al., 2022; Vera Castillo et al., 2014; Zhou et al., 2021). 



 

11 
 

Farmer's addition to producing feedstock are the customer and users of some technology like biogas 

technology in their farms. In this case, socio-economic factors, number of partner farmers, short 

distance between the farm and the plant, contract options to sell biogas, resources, interact with other 

farmers, governmental promotion had a significant relationship with farmers’ and rural communities’ 

willingness-to-adopt biogas technology (Burg et al., 2021b; Jan, 2021b; Jan & Akram, 2018; Kabyanga 

et al., 2018; Qu et al., 2013; Sari et al., 2022; Zemo & Termansen, 2018). 

Last object is biobased product that consist of bioplastics, biofuel, bioenergy, biopesticides and 

biofertilizers. Most studies indicate that there is a positive and holistic perception of bioproducts 

(Delioglanis et al., 2018; Gaffey et al., 2021; Nagy et al., 2021; Sajinčič et al., 2021; S. J. Sijtsema et al., 

2016). In addition to demographic variables, knowledge, attitude, motives, past green purchasing 

behaviour, familiarity with the use, being an innovative solution by valorising by-products, being 

healthier, reliable information, social norms and price are factors influence the acceptance and using 

the bioproducts (Kylkilahti et al., 2020; Nagy et al., 2021; Sajinčič et al., 2021; Zwicker et al., 2021).  

Discussion and Conclusion 

In this study, a scoping literature review regarding the social acceptance of bioeconomy was carried 

out. The results reveal that the acceptance in different terms and among different societies towards 

bioeconomy and its objects have been studied relatively extensively over the last two decades in 

different parts of the world, but mainly focusing on farmers. This result shows the role of the farmers 

in the bioeconomy sector.  They are biomass feedstock producers but can also be biomass buyers, 

transporters and energy producers, biomass-based product consumers and recycling actors. 

Moreover, studies state that different societies and stakeholders might hold different views about the 

bioeconomy, its technologies and innovations, and the reason for their attitudes and behaviour may 

be quite varied. These factors affect their decision-making. 
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Abstract 

Protein is a central component of human health and nutrition. The current animal protein production 

systems might not be able meet the growing global demand for food and protein while also meeting 

climate change policy commitments. Therefore, alternative sources of protein must be considered. 

This study uniquely compares animal-based protein sources (milk, beef, sheep) to plant-based protein 

(wheat, barley, oats) across a suite of economic, environmental, and nutritional metrics. Economic 

performance is measured through the gross margin earned by the farmer, environmental performance 

through the farm-level CO2 emissions, and the nutritional performance through the gross protein yield 

and the protein yield corrected for digestibility using the Digestible Indispensable Amino Acid Score 

(DIAAS). Findings indicate that cereal crops perform better in terms of environmental and nutritional 

aspects but lag significantly behind the best economically performing livestock-based system, dairying. 

Moreover, dairy farms produce less gross protein than crop-specialized farms, but they produce a 

similar amount of available protein on a per hectare basis, i.e., protein that can be utilized by the body 

after digestion. The results do not allow for a definitive answer as to which protein source is the most 

holistically sustainable as the relative efficiency depends on the metric considered. 

Introduction 

The world’s population is expected to reach around 8.5 people by 2030 (UN, 2019), and global food 

demand is expected to grow by 1.3% per annum by 2030 (OECD/FAO, 2021). On average, more than 

half of all protein consumed globally is derived from animal products, and livestock is a major 

contributor to global warming. This puts protein production at the centre of the challenge that is 

sustainably feeding the world’s growing population (OECD/FAO, 2021). While many studies focus on 

the impact of agriculture, especially livestock, on environmental outcomes (Detzel et al., 2022; 

Mosnier et al., 2021), fewer studies focus on the combined economic (Watson et al., 2017), nutritional 
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(Gorissen et al., 2018) and environmental impacts of the production of various protein sources. This 

study aims to compare several types of proteins using economic, environmental and nutritional 

metrics. More specifically, this paper examines the following research questions: how do plant-based 

proteins compare with animal on a suite of economic, environmental, and nutritional metrics? 

Furthermore, if plant-based proteins are more environmentally sustainable and are nutritionally 

equivalent or superior to animal proteins, what policy or market levers are required to incentivise 

farmers to shift production away from livestock systems? 

Methodology 

The economic aspect is measured by the gross margin in euros. The environmental impact is measured 

by the total GHG emissions in kg of CO2 equivalent. The GHG emissions are calculated according to the 

IPCC methodology, as previously published by Buckley and Donnellan (2022). The nutritional aspect is 

evaluated using the protein yield and the protein yield corrected for digestibility using the DIAAS value 

of each protein source, as suggested by Moughan (2021).  

Indicators are expressed per hectare, per 100 g of gross protein, and per 100g of digestible protein, to 

present the efficiency of the different protein sources considered. Results are derived by unit of 

product (e.g., kg). The types of livestock protein sources considered are beef, sheep meat and milk. 

The plant-based protein sources examined are winter and spring oats, winter and spring barley, and 

winter wheat. The economic and environmental indicators are developed using data from the Teagasc 

National Farm Survey 2020 (NFS). Data for protein yields come from the literature (ANSES, 2020; 

Teagasc Animal and Grassland Research and Innovation Programme, 2015; Schweihofer, 2011; NFS, 

2021; Ertl et al. (2016)). 

Results 

Dairy farms generate the highest economic returns per hectare (€2,538), while cattle and sheep farms 

have lower economic performance per hectare than all other farm systems considered (€400 and €431 

against more than €640 for all other systems). Except for lowland sheep, livestock production 

generates higher levels of GHG emissions per hectare compared to crop production (4,414 kgs for beef 

and 9,839 kgs for milk compared to less than 3,000 kgs for all crops). Moreover, livestock has much 

lower gross protein yields than cereals (between 31 kgs and 411 kgs per hectare against more than 

720 kgs per hectare). However, when considering available protein, the gap between milk and crop-

based products narrows significantly. Milk produces 411 kgs of available protein per hectare against 

between 300 kgs and 600 kgs per hectare for cereals. When considering the gross margin and GHG 

emissions per 100g of protein, sheep and beef meat generates more euros per 100 g of gross and 

available protein produced but they also generate more CO2 compared to crops. This might be due to 

the overall low protein yields observed for those two production systems. 
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Milk production is less environmentally sustainable than cereals when looking at results per 100g of 

gross protein, but when looking at results per 100g of available protein, the gap narrows again. Dairy 

farms also a higher gross margin per 100g of available protein than crops.  

Discussion and Conclusion 

Overall, crops are more environmentally efficient than livestock, both per hectare and per 100 g of 

protein. Economically, shifting production away from beef and sheep would give the opportunity of a 

gross margin increase. However, shifting production away from dairy towards crops would cause a 

considerable reduction in gross margin for farmers. This suggests that policy makers need to consider 

both non-monetary and monetary incentives to promote such land use changes. Monetary incentives 

could be used to favour crop production and compensate the loss of gross margin for dairy farmers. 

Changing production systems also requires skills and capital which might not be available to farmers. 

Technological improvement, both to limit livestock farms pollution as well as to increase the 

profitability of crops exist and could be supported by public authorities. Market opportunities also 

must be developed for farmers to be able to sell their crop production. However, some barriers exist 

that could prevent land use change and an increase in crop production, such as land suitability or tight 

European regulations when it comes to chemical uses or production standards for crops. 
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Abstract  

Nutritional-sensitive meat value chain analysis focuses on the perspective of producers and consumers 

in Indonesia, aiming to improve nutritional and health outcomes. The study surveyed the perspectives 

of meat suppliers and producers regarding capturing value, incentive distribution, governance of value 

chain coordination, cost management, and sustainability. In addition, the correlation between the 

sociodemographic characteristics of consumers and their relationships to key aspects of the meat 

value chain: nutrition awareness, marketing awareness, acceptability, availability, and affordability 

was investigated. This cross-sectional study was conducted in August-September 2021 among 13 meat 

suppliers/producers and 334 consumers. More than 80% of the study's supplier/producer respondents 

stated that they realised the importance of nutrition along the meat value chain. The importance of 

education and location (rural or urban) were highlighted for consumers. The findings ensure the 

necessity of appropriate intervention on nutritional sensitivity in the meat value chain among 

producers and consumers based on location and level of education. 

Introduction 

Food value chain analysis (FVCA) – a subset of value chain analysis (Fernandez-Stark and Gereffi, 2019) 

starts with the production of a primary commodity (raw material input of food) and ends with the 

consumption of the final food product. FVCA also analyses the added value of products along the value 

chain. Nutritional-sensitive meat value chain analysis (NSMVCA) studies the meat value chains of 

complex food systems that cause meat supply or demand constraints, leading to dietary and 

nutritional problems. NSMVCA aims to unravel the complexities of the meat system and provide clear 
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entry points and pathways for nutritional enhancement. In Indonesia, specific views on the 

perspectives of producers and consumers active in the meat value chain on nutrition issues are still 

very limited and are the focus of this study. 

Methodology 

Experienced suppliers/producers (n=13) and 334 household consumers were recruited based in two 

geographic locations in Riau province, Indonesia, i.e., Pekanbaru, an urban area, and Meranti Islands, 

a rural area. Separate questionnaires were formulated and delivered to producers and consumers. 

Concerning supplier/producer responses, a descriptive analysis was undertaken of the answers to 

questions that indicated agreement or disagreement with statements regarding their part in the meat 

chain. In addition, Cramer’s V analysis explored consumer responses (n=344) and correlations between 

sociodemographic factors and 1) Nutrition awareness (knowledge of meat nutritional properties, 

health problem-related meat consumption, environment-animal rights considerations, food 

supplement-related micronutrient consumption, quality and quantity in the meat consumption in a 

week), 2) Marketing awareness (nutritional information from the market), 3) Acceptability (the reason 

why the consumers need to eat meat), 4) Availability (the frequency of purchase and reason for 

purchase in different contexts, the meat preparation before it is ready to cook/eat, the aims of meat 

processing, the issues around meat cooking, the risk associated with inappropriate cooking processes, 

and 5) Affordability (the relative amount of income spent on purchasing meat).  

(Preliminary) Results 

Producer/supplier responses indicated that most participants had a nutrition-related vision. The 

results showed that even though Indonesian meat suppliers/producers have a vision and mission 

related to nutrition, it does not necessarily impact the product's price or marketability. The companies 

which improved the quality in the value chain claim to deliver a higher quality product that can 

potentially also improve the nutritional situation of poorer consumers. However, the practical business 

orientation for profit was more dominant than the health vision. Similarly, some respondents were 

pessimistic about the agricultural transformation required to deal with undernutrition in Indonesia. 

This pessimism was more noticeable among suppliers/producers with a local business focus. In 

addition, it was found that larger suppliers/producers (both local and international) were better 

positioned to formulate targets for nutritional goal accomplishment in the meat value chain. 

The consumer survey noted a correlation between sociodemographic characteristics, education level, 

age, gender, income, job type, and residence location (P<0.01). Likewise, a correlation between 

sociodemographic factors and the key aspects of the meat value chain (nutrition awareness, marketing 
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awareness, acceptability, availability, and affordability) was noted. Thus, where people live (rural and 

urban locations) correlates more with the answers given. 

Discussion and Conclusion 

Less attention has been given to the producers' perspective on the meat value chain for improving 

nutritional goals.  The activities of individual producers in the value chain are limited to their specific 

business area (e.g., production only). This perspective is understandable because if they are not 

attentive to their position in the market, their business will not be financially viable, and they will no 

longer be in the industry. Generally, they see a close relationship between nutrition provision practices 

and economic viability instead of nutritional goals as a burden that undermines profits. Less than 20% 

of actors were pessimistic about realising value through a focus on nutrition. 

For the suppliers/producers in this study, it is generally held that prioritising nutritional goals would 

involve rethinking the business's main goal, i.e., profit-making. However, nutritional goals are 

important for consumers and the wider community in Indonesia. Perceptions aside, the market 

pressures give the producers no choice but to sell at affordable prices even though the profit margin 

may be minimal. 

The consumer survey found that education makes people more knowledgeable about animal food 

sources, and through education, beliefs and attitudes about animal consumption can change. These 

findings are aligned with data in this research about animal-sourced food intakes (weekly servings), 

which were higher among more-educated versus less-educated adults. This research found evidence 

of low beef consumption. Even though consumers have high nutritional awareness, they tend to 

consume chicken and fish more than red meat because these foods are more readily available and 

relatively affordable.  

Education level is important for improving nutrition in Indonesia due to its correlation to other 

sociodemographic factors. Increasing intervention effectiveness, programs should also consider the 

target group's location as a priority, even though other sociodemographic factors still have significant 

relevance for consideration. In the meantime, suppliers/producers, and policymakers are provided 

with insights that could help develop more nutritionally sensitive meat value chains. 
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Abstract  

Today, to overcome sustainability challenges in all their social, economic, and environmental 

dimensions, it is essential to shift from a society based on mass consumption, uncontrolled waste 

generation, and dependent on fossil resources towards a better society based on the efficient use of 

natural renewable resources, new production and consumption behaviour, waste reduction, reuse, 

and valorisation. The transition toward a bio-based society is at an early stage and little knowledge 

exists about consumer behaviour toward Bio-based products. Since the development of the 

bioeconomy relies on new knowledge and technologies and faces risks and uncertainties, cultivating 

the consumption of Bio-based products is a formidable challenge for policymakers and managers who 

strive to develop the bioeconomy at the local, national, and international levels. As consumers are 

important economic actors and their behaviour plays a pivotal role in supporting the successful 

transition to a bio-based economy, this research mainly focuses on consumer-related studies to 

determine different perspectives concerning bio-based products and factors influencing consumers’ 

purchasing decisions in the available literature. This scoping review used the methodological 

framework for scoping review recommended by Arksey and O'Malley (2005) and Levac et al. (2010). 

This study searched relevant academic articles from electronic databases and grey literature for 

pertinent studies. This search covered studies published in English from the inception of each database 

within a 20-year timeframe (2002-22). For the study selection part, all the studies were screened and 

refined by titles and abstracts for assessment against the eligibility criteria. In consequence, we 

identified studies published with varying populations the world over that investigated consumer 

acceptance and factors affecting their consumption behaviour. 
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Introduction 

The damaging impact of human activities on the planet has gained public attention over the past 

decade (Devaney & Henchion, 2017; Yue et al., 2020). The alarming rate of biogeochemical flows, 

climate change (Lewandowski, 2018), biodiversity loss, land system change, and emerging scarcities 

(Devaney & Henchion, 2017; Global-Bioeconomy-Summit, 2020a, 2020b; Lewandowski, 2018) point 

out the fact that patterns of production and consumption of resources are not sustainable, and require 

urgent alternatives for future resource security and sustained livelihoods (Devaney & Henchion, 2017). 

Considering current environmental, social, and economic sustainability challenges (European-

Commission, 2015, 2018; Georgieva & Zaimova, 2019; Global-Bioeconomy-Summit, 2020a, 2020b) 

world needs to change how society produces, processes and consumes food, feed, fibre, and materials 

(European-Commission, 2015, 2018; Georgieva & Zaimova, 2019). It is essential to shift from a society 

that is massively based on mass consumption, uncontrolled waste generation, and dependent on fossil 

fuels towards one society based on resource efficiency, new production and consumption behaviours, 

waste reduction, reuse, and valorisation (Morone, 2016). To achieve this transition that takes more 

technology, Bioeconomy (BE) is the one that can help us. So, it’s going to take us relying much more 

on BE. Today, the transition toward a bio-based society is at an early stage (Costa & Donner, 2019; 

Sijtsema et al., 2016b), and little knowledge exists about consumers' behaviour toward Bio-based 

products (Nejadrezaei et al., 2021). Since the development of the BE relies on new knowledge and 

technologies and faces risks and uncertainties (Dinu, 2019), cultivating the consumption of Bio-based 

Products is a huge challenge for policymakers and managers who strive to develop BE at the local, 

national and international levels. To address this challenge, the public and private sectors must 

understand the forces behind consumers' purchasing behaviour toward bio-based products. This 

research aimed at compiling relevant research papers and reports on consumer studies to determine 

what issues concerning bio-based products are in the available literature. 

 

Methodology 

We adopt a scoping review approach to map a wide range of literature by examining the extent, 

domain, and nature of research activity (Arksey & O'Malley, 2005; Ehrich et al., 2002), summarizing 

and disseminating research findings (Arksey & O'Malley, 2005), and identifying research gaps in the 

existing literature (Arksey & O'Malley, 2005; Ehrich et al., 2002). To identify relevant literature 

regarding the planned scope of the study, we adopted a strategy that involved searching for strings 

and databases. The search for databases was conducted using the library facilities available at 

University College Dublin (OneSearch). Accordingly, CAB Abstract, Scopus, Wiley, Web of Science, 

Taylor & Francis, and PubMed were identified as the most relevant databases with the scope of this 
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study. Furthermore, Google Scholar and OneSearch have been used as the other databases to extract 

additional resources. To identify search terms, we used strings according to the scope of this study 

including Consumer and end-users, Consumer Perspectives, and Biobased Products. 

 

(Preliminary) Results 

In consequence, 119 articles were identified from various journals, ranging from 2007-2022, including 

Biobased products (12%), Bioenergy (12%), Biofuel (21%), Biochemicals (29%), and Biomaterials (25%). 

According to the results, most biofuels studies studied respondents' perceptions and attitudes toward 

biofuels. In addition to perceptions and attitudes, willingness was also studied regarding biomaterials. 

Most biobased product studies investigated perceptions and willingness, while bioenergy articles 

mainly studied respondents' perceptions. Results also revealed that most biochemical studies were 

about consumers' adoption, use and willingness. 

 

Discussion and Conclusion 

This scoping review gives insights into research findings related to the most relevant factors influencing 

consumers' perspectives regarding BBPs. This scoping review brought us sets of perspectives that 

consumers consider toward BBPS. A three-fold classification can be made of these factors: Individual, 

Technological, and Contextual. Individual factors consider the aspects that are unique to an individual 

and those individuals' mental characteristics that can influence the way they perceive and respond to 

innovation. Furthermore, it has been shown that products' features also shape people's perceptions 

and responses to BBPs. The result reveals Contextual factors as the third macro-category that can 

directly or indirectly influence the BBPs acceptance. Contextual factors are considered as the way to 

categorize the outside effects on consumers' perspectives. BBPs can also be influenced (directly and 

indirectly) by contextual factors, such as market and economic factors and policy and administrative 

aspects. 
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Abstract  

 It is being observed that there is no one single tool available that measures the different dimensions of food 

insecurity. More than 50 tools are available to measure food security. The study aims at estimating food security 

in Punjab as a case study, using existing tools and identifying the sensitivities in food security measurement tools.  

Introduction 

Measurement of food insecurity is difficult due to contextuality regarding its definition and because of practical 

issues in data collection. Most of the measurement tools for food security only focus on one dimension of food 

insecurity due to financial and time constraints while working at large scales. Another issue is reliability and 

validity of the measurement tools (Ashby et al., 2016). This study aims at analysing food insecurity among rural 

households in Punjab as a case study by using different existing verified measurement tools and explore how 

definitional variation change food security estimates. 

Methodology 

This study is going to explore food security in Punjab province of Pakistan based on a primary data survey. The 

required information is collected using a well-designed interview schedule. Detailed information on various 

aspects relating to food security including household size, household type, household income, expenditures, 

ownership of livestock assets and food intake is obtained from the 1152 households.  

The province was sub-divided into three regions based on homogeneities in geographical characteristics. The 

province has 36 districts. The districts situated in the south of the province that have desert and mixed 

characteristics of desert and plains were kept together to formulate the South Punjab region. The districts 

containing characteristics of plains only were jointly termed as Central Punjab region and those districts that are 

situated 350-900 meters above the sea level formulated North Punjab region. All the areas in Punjab have been 

divided into enumeration blocks (EB). These EB are primary sampling units. Primary sampling units are selected 

with the probability proportional to size. Households listed in these EB are the secondary sampling unit. 

Households are selected with equal probability on the basis of systematic sampling with a random start.  
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 Sample Design:  

Table 1: Sample wise distribution in each region   
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Figure1: Map of Punjab showing the geographical division into three zones for data collection.  

In stage one, food insecurity has been estimated by existing scales of Dietary Intake Assessment (DIA) and 

Experience-Based Scales (EBS). Food security is measured in the whole province as well as at regional level in 

three regions by changing definition of measurement tool. On the basis of dietary intake, minimum calories intake 

were the barometer for food insecurity. Two minimum calories intake standards have been set, one by FAO and 

the other by government of Pakistan keeping its geographical requirements. Each household’s food consumption 

is converted into calories and minimum calories intake is assessed according to the composition of household on 

the basis of age and sex. In experience-based scale an 18-item "core module" set of indicators is used to capture 

the various combinations of food conditions, experiences, and behaviors that, as a group, characterize each such 

stage. Households responding to zero conditions of food insecurity are considered as food secure and the 

respondent replying to one or two conditions of food insecurity are considered marginally food insecure and 

three or more positive responses are considered as food insecure.  

 

(Preliminary) Results 

The results are significantly different when changing the definition within a single method. This implies that 

food security measurement is sensitive to both the selection of measurement tool and definitional changes 

within that tool.  
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Table 2: Food insecurity comparative analysis of Rural Households in whole Punjab  

 

METHOD DEFINITION  FOOD SECURE % 

DIETARY INTAKE METHOD GOP (<2450 Kcal/per person) 23.2% 

 FAO (<1770 Kcal /per person) 7.8% 

EXPERIENCE BASED SCALE Once in a three month 5.2% 

 Once in a week 1.8% 

Source: Calculations based on author’s sample data  

Keeping in view of the preliminary data analysis, it is observed that there is a huge contrast in food insecurity 

estimates based on different tools. Table 2 shows that, using Government of Pakistan DIA threshold level, about 

23.2% of the sample households were measured to be food insecure, the proportion of food insecure households 

was significantly reduced to 7.8% when using FAO’s threshold level of 1770 Kcal/per/day. By using the definition 

i.e., skipped meal once in 3 months for Experience bases, scale, only 5.2% of the sample households were 

measured to be food insecure. The number of food insecure households was reduced to 1.8% when used the 

definition i.e., skipped meal once a week. This shows a significant difference in the results of food security 

measurement using two different methods. 

 

Table 3: Food insecurity comparative analysis of Rural Households different Regions of Punjab  
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The regional estimates of Food Security also showed a huge variation with the change in measurement tool. On 

the basis of experience-based scale (on three month) South Punjab is the most food insecure region with 45.5% 

of the population being identified as food insecure on the basis of sampled data. While on the other hand on the 

basis of dietary intake central Punjab is the most food insecure region as 39.4% of its population is identified as 

food insecure in comparison to 21.8% of the population being food insecure as per experience-based scale. 

 

Discussion and Conclusion 

The sensitivity of the results to changes in definitions is not a healthy sign for a true representation of ground 

realities. There are around 200 definitions of food security and from policy perspective it very difficult to decide 

which tool to use as the estimates of food security change significantly with the change in definition. 
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Abstract  

To prevent the most damaging effects of climate change, the Intergovernmental Panel on Climate 

Change (IPCC) have identified the need to limit the rise in the global average temperature to 1.5°C 

above pre-industrial levels. In support of the goal of climate change mitigation, Ireland’s Climate Action 

Plan has set a goal of reducing overall greenhouse gas emissions by 2030 and setting us on a path to 

reach net-zero emissions by 2050. As part of the plan the agriculture sector has been set of 25% 

reduction target relative to 2018. This paper utilises the CAPRI model to evaluate the effect of a 

hypothetical €100 carbon tax on non-CO2 emissions for agricultural. Results revealed that under a 

€100 carbon tax, overall GHG emissions would decrease in large part due to a decrease in beef meat 

activities, which is along with the dairy sector the dominant source of methane emissions in Irish 

agriculture. Average agricultural income would be projected to increase due to less profitable 

production exiting under carbon tax and price. A significant increase in the area of set aside and fallow 

land is also observed, which leads to a reduction in agricultural land and can be used for an increase 

in afforestation. 

 

Introduction 

Agriculture is an important contributor to GHG emissions both globally (12%), and in the EU (10%) 

(Fellmann et al., 2018; Duffy et al., 2020), while agriculture in Ireland is the single largest source 

accounting for 37.5% of national GHG emissions (EPA, 2021). Despite the growing awareness of the 

need to reduce GHG emissions, emissions from agriculture in Ireland have been increasing largely- due 

to expansion in the national dairy herd as part of a national strategy to capitalise on the opportunities 

presented by the abolition of the EU milk quota regime. Therefore, Ireland faces a significant challenge 
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to meet its national sectoral target of a 25% (5.75 Mt) reduction in GHG emissions by 2030 relative to 

2018 (Climate Action Plan 2021).  

Ireland introduced a scheme of afforestation grants and premia in the 1980s to incentivise private 

afforestation. This was largely motivated by a desire to diversify and improve farm incomes, however 

since the early 2000s actual afforestation levels have consistently fallen below national targets. The 

challenge to reduce GHG emissions and the potential of forestry to sequester carbon provides a 

renewed justification for the continued provision of state financial support to private afforestation, in 

order to expand the planted area in Ireland. As afforestation is an important contributor to Ireland 

meeting its net emission targets there is a need in forecasting the potential effects of carbon tax on 

afforestation rates. The current paper aims to evaluate the possible impacts of a carbon tax on 

agricultural non-CO2 emissions in the EU.  

 

Methodology 

The Common Agricultural Policy Regional Impacts (CAPRI) model is used to evaluate the potential 

effect of a hypothetical carbon tax on agricultural land use. CAPRI is a large-scale, comparative-static, 

agricultural sector model, which consists of two interacting modules. The supply module, a highly 

detailed, disaggregated, and non-linear programming model, optimizes policies and technologies 

based on farm models. In this module, farming decisions are depicted in detail at the NUTS 2 and farm 

type levels for about 280 European regions (within the 2500 farms in the EU, covering 55 farm inputs 

and 60 activities). The market module embraces a spatial, global multi-commodity model covering 77 

countries in 40 trade blocks for 47 primary and processed agricultural products. The two modules are 

linked through an iterative procedure.  

A carbon tax scenario is implemented where a tax of 100 €/t of CO2eq on GHG emissions in the 

agricultural sector is levied for all EU countries under the market module. Then the impact of the 

carbon tax will be quantified relative to a reference scenario by 2030, which assumes no change from 

those agricultural, environmental and trade policies that are already ratified based on the available 

information (e.g., abolition of the EU milk and sugar quotas). Under the policy scenario, we investigate 

the possible impacts of a €100 per ton carbon tax on methane and nitrous oxide emissions from 

agricultural activities. Therefore, carbon tax is rather a subsidy and applied only to additional 

emissions, where the baseline emissions are granted free. 
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(Preliminary) Results 

In the following, some key results are reported quantifying the impact on EU production and related 

GHG emissions as a result of the carbon tax compared to the reference scenario in 2030. Results show 

that the introduction of a carbon tax would significantly alter agricultural production in Ireland. The 

reduction in the total Utilized agricultural area (UAA) in Ireland is small at 0.72% (UAA in the EU 

decreased by 1.25%) and is mostly due to a 1.12% decrease in cereals land. On the other hand, set 

aside area and fallow land increased by 17.5%, reflecting a further reduction of arable land. The 

increase in set aside area and fallow land in Ireland is significantly higher than in the EU countries 

(12.3%). In contrast, the carbon tax is projected to have a significant impact on the animal sector in 

Ireland, with beef meat activities projected to undergo a substantial decrease in herd size (16%), which 

is higher than the EU (-13.4%). However, the projected reduction in dairy cow numbers is not as large 

(6%), but this still reflects a larger decrease than for the EU (4.5%). Because of higher costs and reduced 

production activities for the producers under the carbon tax, consumer and producer prices are 

projected to increase for all animal products. Despite a reduction in animal herd size and crop hectares, 

Agricultural income in Ireland is projected to increase by 17% under the policy scenario, which is 

substantially higher than the average increase at the EU level (10%). 

Discussion and Conclusion 

Although the carbon tax successfully reduces emissions, this does not come without cost. Under the 

carbon tax scenario, the cost burden of complying with any emission reduction policy will fall largely 

on the agricultural producers. Therefore, the producer is subject to the tax and they in turn adjusts 

production decisions resulting in reduced agricultural output. The introduction of a €100 carbon tax in 

the EU is projected to reduce agricultural emissions in Ireland by 11% compared with a reduction of 

6% in EU as a whole. This result implies that the animal sector, which is the major source of emissions 

in Ireland, responds through a reduction in production and evident in a reduction in its herd size. 

Despite this, the farm income will increase as less profitable farms can substantially reduce herd sizes 

and get €100 income per reduced tone of CO2eq. Emissions reduction is increasingly achieved through 

a reduction in production levels under the €100-carbon tax scenario, which affects regional food 

consumption levels, in particular, animal-based consumption. Generally, ruminants are identified as a 

key sector for climate change mitigation, contributing across models and carbon tax scenarios. Finally, 

the reduction of the animal sector in herd size follows by an increase in set aside area and fallow land, 

which potentially provides a chance for agriculture lands conversion to afforestation area in Ireland. It 

offers farmers a higher level of income through the financial support provided by grant and premium 

payments currently in place under the national afforestation scheme.  
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Abstract  

It is widely acknowledged that the global agricultural sector has an important role in mitigating GHG 

emissions (Lipper at al., 2014). This is especially true in Ireland where the agricultural sector accounted 

for over 37% of all GHG emissions in 2021 (EPA, 2022). Achieving widespread adoption of GHG 

mitigating technologies amongst farmers is vital to successfully reducing agricultural GHG emissions 

while maintaining production levels (Kreft and Finger, 2021) and decisions taken at individual farm 

level are of huge importance for effective mitigation of emissions (Henriksson et al., 2011). Thus, there 

is an extreme focus within Ireland to better understand the views, opinions and thoughts of farmers 

who are tasked with adopting GHG mitigating technologies. These technologies have been researched 

and developed by Teagasc (often in alliance with other industry shareholders) and are outlined 

through the Marginal Abatement Cost Curve (MACC). The objective of this study was to investigate the 

viewpoint of Irish farmers towards their own farm emissions and gather attitudinal insight in order to 

complete a typology analysis which is representative of all farmers across Ireland (inclusive of farm 

system, location, management type, etc).  

 

Introduction 

Global temperatures have increased by more than 1°C since pre-industrial times. Scientists warn that 

without increases in both ambition and action, warming will exceed 2°C by the end of the century, 

possibly by a considerable margin. These changes have the potential to have a devastating impact on 

the world’s environment and food security. The world also faces food and nutrition, energy, and 

biodiversity crises, and countries must deal with all these challenges in a co-ordinated manner. 

Nationally, agriculture in Ireland accounts for 37.1% of GHG emissions and within the EU, Irish 

agriculture accounts for 12.4% of GHG emissions (DECC, 2021). Methane is the biggest agricultural 

GHG in Ireland. It is a potent gas with a global warming potential 28 times that of carbon dioxide and 

it alone accounts for between 40 and 46% of global agricultural emissions (Searchinger et al., 2021). 
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Ruminant livestock is very much so correlated to methane levels as the majority of methane derived 

from food production is created during the ruminal fermentation of cattle and sheep. 

With the need for behavioural change apparent it is very important to be aware that the probability 

of adoption on farms varies greatly according to a number of factors such as; socio-economic attributes 

(Ingram, 2014) and farm size (Stringer et al, 2020) with knowledge also seen to be a driving force for 

decision making and climate action among farmers (Nguyen at al. 2019). Furthermore, the role of 

behavioural factors in farmers’ adoption of sustainable practises has gained increasing interest over 

the past decade (Dessert et al., 2019) and non-cognitive skills such as perceived control have been 

linked to the actual adoption behaviour of farmers (Lapple and Kelley, 2015). This paper explores the 

power of these behavioural factors and non-cognitive skills within an Irish context and uses the Theory 

of Planned Behaviour (TPB) to guide a typology analysis on farmers across all agricultural sectors in 

Ireland through the National Farm Survey (NFS). The TPB is often used within agricultural research to 

define farmer segments or typologies based on attitudes to predict behaviour and to analyse farmer 

attitudes towards adopting environmental practises (Vanclay et al, 2006). Ajzen (1991) noted that TPB 

is essentially open to including any explanatory constructs that can be used to explain a significant 

portion of the variance in intention and behaviour. Based on that theoretical ground, this study merges 

the TPB with typology models. 

Methodology 

This study merges the TPB with typology models. The use of TPB means that this study can explain 

farmer’s intentions towards agricultural practises in a variety of contexts and the use of typology 

means that this study can be used to gauge farmer motivations and perceptions (Gorton et al., 2008; 

Dalogu et al., 2014) while grouping them by their focuses and making knowledge exchange ultimately 

more efficient and valuable for all involved. 

The methodology applied follows two steps; data collection through questionnaire, data analysis 

through SPSS, data reduction techniques (factor analysis) and profiling of farmer types thereafter. A 

survey was administrated to participants in the 2021 National Farm Survey (NFS) in Ireland.  

The main purpose of the survey was to gather in-debt information around a farmer’s position on their 

own farm GHG emissions. The survey aimed to stratify against farm size, gender and income indicators 

across each sector. The form of data collection used was face to face interaction completed by the NFS 

data collectors. The questionnaire consisted of nine statements that covered attitudinal, emotional 

and opinion-based questions that were administrated using a standard Likert scale. The survey once 

developed, was piloted among Irish farmers and data collectors to test the appropriateness of 

questions and understanding. Numerous alterations were made around clarity of statements and 



 

31 
 

phrases. The survey was conducted from September 2021 until January 2022 across the Republic of 

Ireland. Extensive data cleaning and coding was then performed.  

(Preliminary) Results 

Once Principal Component Analysis is conducted, 4 components are extracted and therefore, four 

viewpoints are identified from the nine statements: 

The first component groups statement A and B together meaning that the respondents answered 

similarly on the likert scale with these two questions. The component clearly refers to one’s perceived 

knowledge and understanding of GHG emissions and the actions needed to reduce their own 

agricultural GHG emissions.  

For the use of this study, we have called this component; the perceived capable farmer.  

The second component groups statement C and H together. Statement C asked farmers whether their 

farm’s environmental impact was a constant worry of theirs and Statement H asked them if they 

thought the future economic success of their farm was dependant on their willingness to reduce GHG 

emissions. Farmers answered similarly to these two statements and both reflect consciousness 

towards their own GHG emissions and the emotional impact of this.  

For the use of this study, we have called this component; the emotionally concerned farmer  

The third component groups three statements together; D, E and F. Within the nine statements, these 

three focused on other people’s opinions and external factors imposing onto farmers. All other 

statements reflected inwards, whereas these three statements (about representation within the 

climate change debate, society’s trust towards farmers producing food sustainably and thoughts on 

whether they feel farmers are doing enough to mitigate GHG emissions) were the only statements that 

reflected outwards and concerned matters outside of one’s own farm gate. Therefore, it is significant 

that all three statements created their own component one factor analysis conducted.  

For the use of this study, we have called this component; the externally conscious farmer. 

The fourth and final component identified showed that statements I and G were answered similarly 

and hence, grouped them together. Statement I looked at the level of optimism a farmer had towards 

themselves and/or their family farming the land in future years and statement IG differentiated 

between those who prioritise economic sustainability more than environmental and social 

sustainability. These statements were answered similar so for example, those who agreed that there 
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was a future in farming the land thought that producing food and income was more important than 

lowering GHG emissions. Likewise, those who felt they couldn’t see a future farming felt generating 

income and producing food was not more important than lowering GHG emissions. Hence, the 

statements look at optimism towards farming and then correlate this to those who prioritise 

productivity. 

For the purpose of this study, we have called this component; future economically focused farmer. 

 

Discussion and Conclusion 

The typology analysis conducted in this study allows for types of Irish farmers to be identified, 

categorised and most importantly understood so that those communicating with farmers at the 

grassroots level are better informed and equipped to bring about an increase in GHG mitigation 

technology uptake.  

Understanding personal characteristics that drive on-farm adoption of GHG mitigation technologies is 

crucial to the development and implementation of effective climate policy in the food and agricultural 

sector (Wreford et al, 2017). In considering the need for a reduction in Ireland’s GHG emissions and 

the substantial contribution of the agricultural sector to Irish GHG emissions, the findings and potential 

future impact from this study are hugely significant. 
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Abstract  

Agriculture is a major contributor to water pollution worldwide, making it crucial to focus on the most 

effective mitigation measures to protect water quality. Identifying mitigation measures that will result 

in the most improvement is a complex process that must consider the characteristics of the farm and 

catchment as well as the likelihood of the measure being undertaken by a farmer. Specialist water 

quality advisors in Ireland have developed a database of 300 mitigation measures to address 44 

different issues. The goal of this paper is to delve into which mitigation measures were recommended 

to over 3500 farmers by the water quality advisors and analyse the measures themselves to 

understand their characteristics. The goal is to identify measures within this database to incorporate 

into mainstream advisor training and farmer education. Past research on uptake of measures has 

noted the importance of the financial aspects such as the costs involved both direct and indirect, as 

well as whether the measures represent a significant diversion from the norm as drivers of 

participation. With use of principal component analysis (PCA), these aspects are employed to identify 

a group of measures that have “good” qualities that are associated with higher uptake.  

 

Introduction 

Improving water quality has become increasingly important globally as evidenced by its inclusion in 

the United Nations Sustainable Development Goals. Within the European Union (EU) the Water 

Framework Directive (WFD) was introduced in 2000 to protect waterbodies. Under this directive, 

member states are required to achieve good status of waterbodies by 2027 (extended from 2015). As 

at 2016 less than half of water bodies had achieved this goal (EEA, 2020). Agriculture is a significant 

pressure on water quality and the most significant in a number of member states. In particular, 

agriculture is the principal source of diffuse pollution which affects one third of all waterbodies in the 

European Union (EEA, 2020). Due to the importance of agriculture as both a high user and significant 

pressure on water quality, methods to improve the sustainability of farms in this area receive strong 
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focus. Identifying the mitigation measures needing at farm level is complex with a number of 

biophysical and business level factors influencing requirements.  

Methodology 

A key part Ireland’s plan to improve water quality in respect to agriculture is the development of the 

Agricultural Sustainability Support and Advisory Programme (ASSAP). This paper uses database of 

water quality mitigation measures developed by specialist advisors within ASSAP. The database 

consists of over 300 measures targeting various types of issues that impact water quality with 

information on the level of cost involved in undertaking the measure broken down into a number of 

different cost types both direct and indirect. Additionally, how the measures align with social norms 

of farmer and advisors and the level of knowledge required was also estimated on a scale of one to 

three. In addition to this database, the information on 3,400 farm visits with over 26,000 measures 

recommended was used to analyse the measures with respect to likelihood of adoption and farm 

characteristics. 

(Preliminary) Results 

An average of eight measures were recommended to the 3,400 farms by ASSAP advisors to address a 

mean of 5.4 different issues per farm. Some measures from the database were recommended over 

1000 times while others not at all. Uptake of the measures by farmers differed based on farm system 

and the type of pollution present. The results of the PCA indicate that three components are present 

in the data. One of the three components is positively loaded on factors that are considered “good”, 

farmer norms, advisor norms and also the amount of times the measure has been assigned to farmers. 

Additionally it is negatively correlated with most cost variables.  This means that measures that score 

highly on this factor are likely to have higher values for norms, lower values for costs and have been 

assigned to farmers are higher number of times. The two other components are negatively correlated 

with social norms, but differ on their correlation with certain costs.  One is strongly positively 

correlated with upfront, ongoing and labour costs while the other with land productivity losses. 

Discussion and Conclusion 

Improving agricultures impact on water quality is a complex issue. The knowledge of speciality water 

quality advisors is a valuable resource. However, these advisors are limited in time and resources so 

while they focus on areas that are in particular need of water quality improvements, they are unable 

to provide tailored advice to all farmers. The difference in knowledge base between the specialists 

who have limited time and resources and general advisors means that general advisors also cannot 

provide this information. Due to this identifying measures that are more likely to be undertaken by 

farmers and therefore more likely to result in water quality improvements is important in focusing the 

training of general advisors in water quality.  
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In this paper PCA is employed as it provides way to reduce the data to group measures based on 

characteristics that are known to influence whether or not a measure is undertaken. A component 

positively correlated with “good” factors was identified. Measures that score highly on this measure 

are therefore more likely to be undertaken than those that do not. However, analysis of the farm level 

data shows the complex relationship This would greatly reduce the complexity of training and 

administration of measures compared to the original database. Factors such as the type of pollution 

addressed, the farm and land type would need to be considered to ensure coverage of all significant 

issues is considered. This, however, is not a simple task and while certain measures may be able to be 

mainstreamed, there remains a need for specialists who can identify and prioritise issues on a farm by 

farm basis. 
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Abstract  

Livestock production systems are primarily responsible for ammonia emission (99.4%) in Ireland. 

Recent research findings link atmospheric ammonia concentrations to human respiratory health issues 

and potential damage to sensitive ecosystems. The European Union National Emission Ceiling Directive 

(NEC) provides a legal framework in terms of ammonia emissions limits for Ireland.  As Ireland has 

been exceeding NEC Directive limits for the last number of years, policymakers have been promoting 

the uptake of low-emission farming technologies in Ireland. This research explores the Irish farmers' 

awareness and perceptions of agricultural ammonia emissions, the motivating factors for uptaking of 

new farming technologies that can mitigate ammonia, as well as the socio-economic characteristics of 

the early adopters. The Teagasc National Farm Survey (2021) data, factor reduction methods and 

econometric modelling are this research study's core materials and methods. The results show that 

there is minimal awareness and perceived importance among farmers about ammonia.  This could be 

a severe barrier to achieving the emission reduction targets in Ireland. Farmers are motivated by "user 

friendliness" and "moral values" when adopting new farming technologies. Several demographic and 

structural variables such as age, contact with extension services, farming under nitrates derogation 

scheme and cattle rearing were found to be significantly related to the probability of adopting low-

emission farming technologies examined. This analysis highlights important considerations for 

targeting farmer cohorts for emission reduction planning in Ireland.  

Introduction 

Manure management, animal manure stored and applied to soil, and nitrogen from grazing animals' 

urine and dung deposition collectively account for approximately 89% of the national ammonia 

emission in the  Republic of Ireland (called Ireland from here on) (2018) (EPA, 2020). Meanwhile, 

Ireland is non-compliant with the EU National Emission Ceiling Directive (Directive 2001/81/E.C.) 

which set down ammonia emission limits for Ireland. The Marginal Abatement Cost Curve (MACC) is 

the practical strategy to achieve emission reduction targets and achieve emission ceiling compliance 

in 2030 (Buckley et al., 2020). The current study examines farmers' perceptions, attitudes and the 
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role of motivating factors when adopting the main low-emission technologies recommended by 

Buckley et al., (2020). 

Methodology 

Data 
The data used in this study are from the Teagasc 2021 National Farm Survey, operated as part of the 

EU Farm Accountancy Data Network. A random, nationally representative sample of farms is selected 

annually in conjunction with the Central Statistics Office (CSO). Each farm is assigned a weighting factor 

so that the results of the survey are representative of the national population of farms in Ireland.  In 

2021 the NFS contained 887 farmers representing 83,771 population. Teagasc collects data across a 

range of economic, environmental and social dimensions of farming.  In the context of this research 

some additional questions were asked of these farmers in 2021 around their knowledge and 

perceptions of ammonia emissions from farming. 

In this context farmers were asked to rank the level of self-awareness and the perceived importance 

of abating ammonia in agriculture in comparison to 4 other environmental issues, namely, GHG 

Emission, Loss of Biodiversity, Soil Quality, and Water Pollution. Farmers were also given a list of 

motivating factors and were asked to rank them from 1 to 5 based on what was most important to 

them.  

Principle Component Analysis was used to reduce the above factors, and computed factors were used 

for further analysis.  Principle Component Analysis (PCA) is a statistical technique for dimension 

reduction of the dataset by estimating components that can explain the maximum variance in the data. 

PCA find linear combinations of the variables by maximising variance in a sample (Das, 2019).  

Consider equation 1 below: 

𝑧𝑖 = 𝐴𝑦𝑖  
Where  

(𝑦𝑖) 𝑖𝑠 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟 𝑜𝑓 𝑝 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 =  𝑦1,𝑦2,𝑦3,........𝑦𝑝 

𝐴 = 𝑜𝑟𝑡ℎ𝑜𝑔𝑜𝑛𝑎𝑙 𝑚𝑎𝑡𝑟𝑖𝑥 

The axes can be rotated by multiplying each 𝑦𝑖  by an orthogonal matrix A, and thus principal 

components are the transformed variables that can be given by; 

𝑧𝑖 = 𝑎𝑖
′𝑦 

The first principal component explains the maximum variance in a sample and is given by 

𝑧1 = 𝑎11𝑦1 + 𝑎12𝑦2+. . . . . 𝑎1𝑝𝑦𝑝 

A few components are sufficient to explain most of the variation in data; hence, PCA can be used to 

reduce the dimension of the dataset. 
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Graph 1: Farmers' Level of Awareness on Agri-Environmental Issues
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Graph 2: Importance of Mitigating the Issues on Farm

(Preliminary) Results 

Irish Farmers' Perception and Awareness of abating ammonia in agriculture 

Farmers ranked their level of awareness on ammonia emission compared to the broad environmental 

issues such as water pollution, soil quality deterioration and loss of biodiversity (Graph 1). And they 

ranked the level of importance of managing ammonia emission on their farms compared to the broad 

environmental issues (Graph 2).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Graph 1 illustrates that ammonia emission was frequently ranked as the environmental issue the 

farmers were least aware of compared to the broad environmental issues. Graph 2 shows that 

ammonia emission was most commonly identified as the least essential environmental problem to 

manage on their farms.   

Following a PCA, two factors emerged and were chosen for further analysis. The statements with high 

loadings for factor 1 were strongly associated with the characteristics of the technology, such as 

availability of financial support for the adoption, potential improvements in farm profitability, Cost of 

the technology and Ease of use of the specific technology. It was labelled 'User friendliness."  

The statements with high loadings for factor 2 were strongly associated with the characteristics of 

individuals' this included the importance of environmental benefits and human health-related benefits 

in their decision to adopt a technology. As well as the importance of the opinions of family and peers 

as well as the recommendations of farm advisers in their decision to adopt a given technology. It was 

labelled as "Moral values." 
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Modelling the intensity of technologies adoption 

A count data model was used to assess intensity of practice adoption. A count data model predicts the 

number of times an event occurs given that the dependent variable is a non-negative integer. The 

Poisson regression model is commonly used in previous research studies for assessing the technology 

adoption intensity example, Buckley et al., 2015. In this study the dependent variable is measured by 

the number of low-emission technologies undertaken by a farmer in the survey year, which is a 

discrete non-negative integer value count. Table 1 shows the technologies that were assed in this 

analysis and the frequency of adopting them in the studied sample. 

 
Table 1: Low emission technologies studied in this analysis. 

Low emission farming technologies  Frequency of 
adopting 
(n=587) 

Poison Regression model 

1. Using dribble bar, trailing shoe, 
trailing horse (Low Emission Slurry 
Spreading Equipment) for slurry 
spreading 

187 This variable takes a value of 1 if a 
farmer has applied at least 60% of 
slurry using LESS equipment 

2. Covered slurry storage tanks 433 This variable takes a value of 1 if a 
farmer has stored 100% slurry in 
covered tanks.  

3. Protected urea 95 This variable takes a value of 1 if a 
farmer has incorporated 
protected urea. 

4. Lime application 202 This variable takes a value of 1 if a 
farmer has applied lime.  

5. Establishment of clover 110 This variable takes a value of 1 if a 
farmer has established clover in 
fields.  

 
Results of the poison regression model is presented in the table 2. 
Table 2: Results of the poison regression model 

Explanatory variable Coefficient Adj p-value 

(Intercept) 0.83 <0.001 

Income/(HA000) 0.069 0.126 

Adjusted Size of Farm (Ha) 1.158 0.152 

Age Farm Manager -0.007 0.008 

User Friendliness Factor 0.02 0.511 

Moral Values Factor 0.03 0.305 

Soil Group 1 0.213 0.144 

Soil Group 2 0.179 0.221 

Dairy Farmers under the derogation scheme 
(SO1) 

0.176 0.021 

Dry stock Cattle Rearing (SO2)  -0.223 0.007 

Sheep (SO3) -0.159 0.137 

Discussion Group Member 0.211 <0.001 

Off Farm Employment 0.16 0.827 

Highest formal agricultural training 0.006 0.838 
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Table 1 shows that the number of low-emission technologies adopted was statistically significantly 

lower on cattle-rearing farms and among older farmers' farms. Dairy farms farming under nitrates 

derogation and farmers engaged in discussion groups are more likely to practise a higher number of 

low-emission technologies explored. 

Discussion and Conclusion 

In keeping with the substantive body of previous work on technology adoption, several socio-economic 

characteristics and farm structural variables in this study were found to affect the number of low-

emission technologies adopted by farmers. Age appeared to be a constraint for adopting more 

practices. More research is required to understand why the intensity of adoption is low in Irish cattle-

rearing farms. Participating in a scheme and discussion group increases the likelihood of adopting a 

higher number of low-emission practices. Furthermore, motivating factors could be sensitive to the 

type of technologies. Findings from this study do not show a statistically significant relationship 

between the intensity of adoption of low emission technologies and farmer motivation factors.  
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Abstract  

Invertebrate pests, weeds and diseases present a significant threat to the productivity of Irish 

horticulture and necessitate substantial levels of pesticide inputs. Withdrawals of pesticides from the 

market as well as cumulative pesticide resistance are limiting the ‘toolbox’ of chemical options 

available to growers. A 50% reduction in national pesticide usage across the European Member States 

by 2030 is targeted by the EU’s Green Deal. To counteract these limitations to pesticide use and to 

achieve this ambitious goal, Integrated Pest Management (IPM) has been pinpointed as the strategy 

most worthy of adoption. Qualitative interviews were carried out across a range of stakeholders to 

identify IPM practices as they currently exist in Ireland, representing phase 1 of this research.  

 

Introduction 

The EU Green Deal’s Farm to Fork Strategy aims to reduce current pesticide use by 50% by 2030. The 

strategy sets out a number of steps towards alternative pest management options including a revision 

of the Sustainable Use of Pesticides Directive and a broader vision of IPM.  

 

This research projects aims to, in the first instance, define IPM as it currently exists within Irish fresh 

produce horticulture, with a view to quantitatively measuring and identifying drivers and barriers 

towards IPM uptake. This will enable us to assess the impact of IPM on the economic and 

environmental sustainability of Irish horticulture.  

 

The objective of the first phase in the research, conducted during the first year of study, was to develop 

an understanding and definition of the practical application of IPM at farm level, across a wide range 

of horticultural crops. 

 

Methodology 

Year 1 (2022) of this project consisted of a scoping exercise into current IPM practices in Irish fresh 

produce horticulture. The aim was to define ‘Irish IPM’, to inform a quantitative survey instrument in 

the next phase of the research. A series of semi-structured interviews was undertaken covering a 
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comprehensive set of crop types. Purposive sampling was used to identify participants. The majority 

of the interviews took place in the main growing region of Leinster and were conducted by telephone 

or in-person (on farm).  

 

Working inductively from the interview texts, a codebook was developed which identified the 

dominant practices found across the farms. This process was conducted in keeping with Braun and 

Clarke’s Reflexive Thematic Analysis (RTA) method (2006; 2019). RTA is not a theory-driven approach 

and was therefore found applicable in establishing the specifics of the IPM phenomenon as it exists in 

Ireland. NVivo as a QDAS complemented the stepwise yet iterative logic to RTA; its output provided 

the empirical indicators required to construct a representative narrative. 

 

(Preliminary) Results 

During the period May to September 2022, 31 growers were interviewed, with some specialising in 

more than one crop. Figure 1 provides an overview of the occurrence of IPM practices, by sub sector, 

as found during the series of semi structured interviews.  

 

 
Figure 1: Occurrence of IPM practices by crop sub-sector  

This data shows that Agronomy for Prevention is the most common IPM approach found, followed by 

Monitoring and Informed Decision Making and Pest Management by Non-Chemical Means. The latter 

incorporates a broad scope of activities, including those found exclusively here in protected cropping 

(for example, biological controls) and those usually found in the field (for example, mechanical 

weeding). Contradictory to the IPM literature, Routine Chemical Intervention is the next most 
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frequently found strategy. This involves regular, prophylactic application of pesticide, often based on 

a calendar system. The least widely reported approach is Non-Routine Chemical Intervention. 

 

Discussion and Conclusion 

Preliminary analysis of the data shows that IPM is in practice in Ireland, albeit on a spectrum. For 

example, the protected fruit and vegetable growers utilise a wide range of IPM tools, biologicals in 

particular, that are not currently viable for field vegetable growers due to their sensitivity (Stenberg, 

2017) and lack of research within the Irish context. Conversely, the field vegetable subsector relies 

more heavily on agronomic practices.  

 

Within the Agronomic Practices category, it is seen that growers are employing many of the strategies 

recognised in the IPM literature. The use of varietal choice/mix was the most commonly seen tool 

within the category and there is commentary on certain varieties being resistant to certain issues or 

having superior traits to others.   

 

Regarding Monitoring and Informed Decision Making, there is considerable activity. What is notable, 

however, is the relatively small pool from which expertise emanates. Only one apple grower 

interviewed relies on a formal DSS. Many of the growers have invested in on-farm weather stations.  

 

As it relates to pesticide use, the dataset depicts a detour from the ideal IPM outlined in the literature, 

displacing the non-routine approach in preference for a pre-determined course of action. It is this 

prophylactic mindset towards chemical intervention that will require the most exploration in terms of 

how to meet the Farm to Fork targets. It must be established what the barriers are to making the shift 

from routine to non-routine interventions.  

 

Irish growers must meet multiple targets, ensuring a consistent supply to meet retailer specifications 

and consumer expectation without risk of MRL exceedance at challenging price points. The impact the 

supermarket buyer places on the reality of IPM at farm-level may be a barrier. Research has shown 

that the aesthetic standards set by supermarkets essentially discriminate against uneducated growers: 

education levels may therefore be an interesting demographic attribute to apply in the future.   

 

In summary, to define IPM in Irish horticulture it is challenging to illustrate the situation using a one-

size-fits-all model because there are so many variables at play. This dataset shows that IPM is in 

evidence but that the model falls down in the prevalence of routine chemical intervention. For growers 

to make the transition to higher-level IPM, they will require greater technical and knowledge supports. 
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Abstract  

This research is the start of a wider exploration of understanding farmer decisions to engage in 

practices that reduce emissions on Irish farms. Protected Urea (PU) is identified as offering the single 

largest abatement measure with a maximum mitigation potential of 0.75 Mt CO2-e yr-1 (Lanigan et 

al., 2019). This research considers a range of demographic and social variables, to get a better 

understanding of the users of PU. Through descriptive analysis, an investigation into characteristics of 

PU users was conducted, using 2021 National Farm Survey (NFS) data. Preliminary findings indicate 

that PU users have a high interaction with advisors and discussion groups. Overall, 51.4% of PU 

Grassland Users are Dairying, 32% are Cattle, 11.6% are Sheep & 5% are Mixed Farms. Farmers are 

adopting PU on a voluntary basis, indicating a willingness to adopt the measure in the absence of 

incentives. Further investigation into the motivations for measure adoption is required. 

Introduction 

The Teagasc Marginal Abatement Cost Curve (MACC) identifies farm-level Emissions Mitigation 

measures for Irish agriculture. This research investigates levels of farmer acceptability of one MACC 

measure, Protected Urea (PU). PU has a lower emission factor than its alternative Nitrogen (N) 

Fertiliser, CAN. 30% of Ireland’s overall agricultural emissions are coming from nitrous oxide (N2O), 

the greenhouse gas (GHG) produced by Nitrogen Fertiliser (Teagasc, 2022). N2O is the most potent of 

all the agricultural greenhouse gases, being 268 times more potent than carbon dioxide (Teagasc, 

2022). 

Protected Urea is Urea fertiliser that has been treated with a urease inhibitor, which greatly reduces 

the rate at which urea converts to ammonium (Forrestal et al. 2020). Teagasc trials indicate that 

Protected Urea has 71% lower nitrous oxide emissions than CAN, and reduces Ammonia loss by 79%, 
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compared with regular Urea. Teagasc research shows that grassland treated with Protected Urea do 

not have lower yields than those treated with CAN or regular Urea (Forrestal et al. 2020). 

Therefore, PU is identified as offering the single largest abatement measure with a maximum 

mitigation potential of 0.75 Mt CO2-e yr-1 (Lanigan et al., 2018). It is recommended by Teagasc as an 

alternative to CAN and unprotected Urea. 

PU adoption in 2021 ranged between 2% and 7% for Livestock and Dairying Farms respectively 

(Teagasc, 2022). Subsequently, farmer uptake of this measure is an important area for investigation. 

This research considers a range of demographic and social variables, to get a better understanding of 

the users of PU. 

Methodology 

The study explores characteristics of grassland farmers using Protected Urea (PU), based on Teagasc 

National Farm Survey (NFS) data from 2021.  PU is predominantly spread on Grassland, in the forms of 

silage and pasture. NFS farms have over €8000 of Standard Output, and weights are allocated by the 

CSO to ensure the sample is nationally representative. Data were analysed using the software SPSS. 

(Preliminary) Results 

● Overall, 51.4% of PU Users are Dairying, 32% are Cattle, 11.6% are Sheep & 5% are Mixed 
Farms. 

● The average age of a PU User is 51, compared to 59 years of age for a non-PU User. 

● 71% of PU Users are full-time farming, with 34% of users in Derogation. 

● Preliminary findings indicate that PU users have a high interaction with advisors and discussion 
groups. 
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Discussion and Conclusion 

Irish farmers are adopting PU on a voluntary basis, indicating a willingness to adopt the measure in the 

absence of incentives. This is also reflective of the fact that PU acts as a direct substitute for the current 

N Fertiliser product (CAN), hence does not require any significant change in management practice. 

There is potential to encourage more derogation farms to switch to PU. 

Next Steps: Further investigation into the motivations for adoption is required through quantitative 

and qualitative study.  
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Abstract  

Gaseous emissions continue to pose serious threats to human health and the environment locally, 

regionally and globally.  This has resulted in several studies advocating for the implementation of 

mitigation measures for individual pollution reduction. While the vast majority of studies focus a on 

single gaseous emissions dimension much less attention has been paid to the investigation of the 

synergistic or antagonistic effect a suite of mitigation measures can have across multiple dimensions. 

To address this research gap, the study employed the Teagasc National Survey 2020 data to assess the 

overall costs and benefits of a suite of mitigation measures that have the potential to abate 

greenhouse gas or ammonia emissions or both.  A cost-benefit analysis framework will be employed 

the access the impact of a suite of mitigation measures across 5 different farm system types. The 

findings of the study showed that the behaviour of abatement measures varies depending on the 

emissions being reduced, with some evidence of synergistic and antagonistic behaviours amongst 

abatement measures across the different dimensions. 

Introduction 

The environmental impacts of greenhouse gas and ammonia emissions continue to pose a serious 

concern for the agricultural sector in Ireland. Greenhouse gas emissions, on one hand, result in 

increased climatic changes in the regional and global community at large.  Whereas ammonia has 

implications for air quality related to human health and acidification of the wider ecosystem.  

 

Before now, several studies have endeavoured to assess the individual abatement of GHG and NH3 

emissions mostly using MACC curve methodology.  However, most of these studies fail to account for 

the synergistic and antagonistic interactions effect of mitigation measures across multiple dimensions.  

The research aims to address this research gap. 
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Methodology 

This study uses the farm-level data from the 2020 Teagasc National Farm Survey which is part of the 

EU Farm Accountancy Data Network (FADN). The data consist of a total of 812 farms which represents 

93,244 farms in the national population based on weighting factors provided by the Central Statistics 

Office of Ireland.  

This research uses a cost-benefit analysis framework to assess the impact of a suite of mitigation 

measures that could be employed to reduce GHG and ammonia emissions on farms.  The cost of the 

mitigation measures is estimated using baseline farm-level data from 2020 and simulating the cost 

associated with the implementation of a mitigation measure on an individual farm basis.  The benefit 

is estimated for the quantity of GHG and ammonia abated and applying a shadow price for each 

dimension as set out below.  

 

Net Benefit/Cost: The net benefit of implementation of an abatement measure for reducing GHG and 

NH3 is calculated as follows.  

 

The net benefit for each measure is calculated as 

𝑁𝑒𝑡 𝑏𝑒𝑛𝑒𝑓𝑖𝑡/𝑐𝑜𝑠𝑡 𝑜𝑓 𝑎𝑏𝑎𝑡𝑒𝑚𝑒𝑛𝑡 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑠

= 𝐺𝑟𝑜𝑠𝑠 𝑏𝑒𝑛𝑒𝑓𝑖𝑡 𝑜𝑓 𝑎𝑏𝑎𝑡𝑒𝑚𝑒𝑛𝑡 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑠 − Cost of abatement             (1) 

where 

𝐺𝑟𝑜𝑠𝑠 𝑏𝑒𝑛𝑒𝑓𝑖𝑡 𝑜𝑓 𝑎𝑏𝑎𝑡𝑒𝑚𝑒𝑛𝑡 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑠 = (𝑆ℎ𝑎𝑑𝑜𝑤 𝑝𝑟𝑖𝑐𝑒 𝑜𝑓 𝑐𝑎𝑟𝑏𝑜𝑛 ∗

GHG abatement potential in CO2 equivalent) + (𝑆ℎ𝑎𝑑𝑜𝑤 𝑝𝑟𝑖𝑐𝑒 𝑜𝑓 𝑁𝐻3 ∗

𝑁𝐻3 abatement potential)                                                                             (2)         

 

Abatement measures considered in this study include: 

1. Use of Protected Urea chemical nitrogen fertiliser formulation 

2. Achieving optional soil pH through liming 

3. Introduction of clover into grass swards 

4. Use of low emissions slurry spreading (LESS) equipment 

5. Addition of chemical amendments to bovine manure during slurry storage 

6. Reduction in the crude protein of animal feeds. 

7. Covering of slurry stores 

(Preliminary) Results 

A higher volume of GHG emissions compared to NH3 emissions by the abatement measures. Tonnes 

of GHG emissions are reduced contrary to kilograms of NH3 reduced, however, it cost more to emit 

NH3 emissions (€17.5 kg-1) than GHG  with a carbon price of (€33 kg-1, €48.5 kg-1). 

While most measures behaved synergistically, that is the use of abatement measure reduces both 

gaseous emissions, the use of protected urea as an abatement strategy has antagonistic tendencies 

the replacement of all straight urea by protected results in a lower NH3 emission but a higher GHG 
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emission because while the emission factor of the protected urea is lower than that of straight urea 

for NH3 emission, the emission factor for protected urea is higher for GHG emissions.. Also, certain 

measures behave better in the reduction of one emission type compared to another, for instance, the 

use of LESS measures has a high abatement potential for NH3  but has relatively a small effect on GHG 

emissions.  Results indicate that the LESS measure reduces NH3 emissions by up to 33% compared to 

2% in GHG emissions on some farms. 

Discussion and Conclusion 

The idea and importance of ameliorating air pollution and climate change is the central focus of this 

paper, this paper attempts to investigate the synergistic and antagonistic effects of abatement 

measures on 2 gaseous emissions dimensions (GHG and ammonia). Findings here mostly show the 

existence of synergistic relationships amongst the abatement measures and an antagonistic effect for 

the protected urea measures. 

 

It is important to estimate the full impact of the abatement measures in reducing pollution because 

the single-pollutant perspective underestimates the impact of abatement measures. The study 

concludes that the benefit attached to the use of the abatement measures outweighs the cost of 

abatement. Thus considering that most policies across the regional and global communities focus on 

reducing these negative environmental consequences, policy design should focus on those strategies 

that can effectively and simultaneously reduce gaseous emissions. 
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Abstract  

Excessive nutrients mainly from agriculture and waste-water discharge are a major pressure on river 

water quality status. However the relationship between nutrient load and water quality is difficult to 

determine as this relationship can vary with different activities, soil, geology, topography and weather 

conditions. Thus it is not efficient to use traditional regression techniques which assume the 

relationships are constant across a study area. Geographical weighted regressions (GWR) are 

increasingly use to weight the local context in examining continuous or interval response variables. 

Until recently however, as overall ecological status is classified in terms of ordinal category (high, good, 

moderate, poor, bad). Therefore, a recently developed technique, geographically weighted ordinal 

regression (GWOR), is applied in this paper to examine the spatially different relationships of the 

impact of nutrient loads on water quality across Ireland. This new modelling approach proves to be 

more robust than global models, illustrating the capacity of GWOR to highlight great spatial variations 

at local scale (river water body scale). The GWOR model results show that total nitrogen load had 

significantly negative associations with water quality status in the central area of the country, 

characterized by high density of low-lying peatlands, while total phosphorus had significantly negative 

associations in the east and southwest coast areas. Some areas showed positive associations which 

noted a lot of location-related factors influencing the relationship, for instances meteorology (rainfall), 

soil characteristics (permeability/well or poorly drained), hydrology (GW), etc. This study is an 

important development in the area of modelling capacity of the impacts of a range of activities on 

water quality and for policy makers, researchers and extension agents tasked with designing incentives 

for water quality improvement to meet WFD targets. 

Introduction 

The ‘traditional’ global statistics in this case was to analyze the average relationship between water 

quality and nutrient load for the whole study area and assumed constant relationship over space, even 

though geological setting and hydromorphological modification, and land use change across the study 

area. The geographically weighted regression (GWR), one of the local statistical tools is widely applied 

to reveal how one response variable changes according to one or more explanatory variables at the 
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local scale by location-specific coefficient values (Fotheringham et al., 2003; Xu and Zhang, 2021). In 

this case, the response variable was ordinal categorical, it was necessary to employ the geographically 

weighted ordinal regression (GWOR) instead of GWR, since the GWR can only be used for continuous 

or interval response variables (Dong et al., 2018). The purpose of this study is to: i) analyse the 

relationship between river water status and nutrients using GWOR, compared with the ordinal logistic 

regression (OLR); ii) examine and discuss the effects of different bandwidths in GWOR for identifying 

different patterns of spatially varying relationships; iii) explore the related influencing factors on the 

spatially varying relationships between river water status and nutrients. 

Methodology 

The GWOR allows for regression coefficients varying across the locations in order to reveal spatially 

varying relationships between the dependent and independent variables. From the foundation of the 

GWR notational convention (Fotheringham et al., 2003), the formulation of GWOR can be rewritten 

as: 

𝑌𝑖
∗ = 𝑥𝑖𝛽(𝑢𝑖, 𝑣𝑖) + 𝜖𝑖; 𝑖 = 1, … , 𝑁 

𝑌𝑖 = 1 𝑖𝑓 − ∞ < 𝑌𝑖
∗ ≤ 𝛾1(𝑢𝑖, 𝑣𝑖) 

𝑌𝑖 = 𝑗 𝑖𝑓 𝛾𝑗−1(𝑢𝑖, 𝑣𝑖) < 𝑌𝑖
∗ ≤ 𝛾𝑗(𝑢𝑖, 𝑣𝑖), 𝑗 = 2, … , 𝐽 − 1 

                                                     𝒀𝒊 = 𝑱 𝒊𝒇 𝜸𝑱−𝟏(𝒖𝒊, 𝒗𝒊) < 𝒀𝒊
∗ ≤ +∞                                        

 

(Preliminary) Results 

This study investigated the spatially varying relationships between water quality status and nutrients 

across Ireland by using SLAM nutrient emission data. The results confirmed that the relationships 

between water quality status and nutrients were spatially varying in Ireland at the river water body 

level, whereas both negative and positive associations were identified using the GWOR technique. 

Different bandwidths can affect the GWOR spatial statistical results, while the bandwidth of 100 

neighbours (based on adaptive kernel type) was fittest, as shown by this study, because it displayed a 

continuous and smooth pattern across the study area. For total N, negative associations were mainly 

observed in central area and positive associations are clustered in north-eastern and north-western 

areas. For total P, negative associations were found in majority area and positive associations were 

clustered in south-central and north-western areas. The unexpected positive association between 

these two variables is attributed to complicated factors, i.e., these areas extensive hydromorphological 

modification, urbanization. 
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Discussion and Conclusion 

The main scientific contributions of this research contained: i) the introduction of ‘spatially varying 

relationship between water quality status and nutrients’ provided the information for two sides. One 

was to suggest more nutrient control in the areas of significantly negative associations. The other was 

to find that it is necessary to further investigating other important influential pressures except 

nutrients in some regions; ii) the successful application of the local statistics GWOR proved that the 

methodology was useful to explore the spatial variations in the fields with ordinal responsible variable, 

such as in economic and social science fields. Since water ecological quality are often expressed by 

ordinal category, GWOR which is designed for ordinal categorical response variable is well 

recommended in this field. 
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Abstract  

Knowledge on Land Use and Land Cover (LULC) changes and the driving forces behind such alterations 

using GIS and remote sensing techniques help design, implement and evaluate proper planning and 

management of the area. This study aimed to analyse the dynamics of LULC change trends and its 

driving factors before and after an integrated watershed management intervention was applied in 

tabia Hayelom (Gergera watershed) for the years 1998 to 2020. Four satellite images downloaded from 

USGS were used to analyse the spatiotemporal changes in LULC. In addition, key informant interviews, 

field observation and reports were used to address the causes of LULC changes. The result showed a 

decline in bare land from 494ha (7.7 %) in 1998 to 17ha (0.3 %) in 2020. Similarly, Forest declined from 

78ha (1.2%) to 56ha (0.9%). On the other hand, bush land and cultivated land has increased from 

3070ha (47.9 %) to 3217ha (50.2%) and 2310ha (36.1%) to 2503ha (39.1) respectively. Similarly, the 

dramatic change in settlement areas has elevated from 11ha (0.2%) to 106ha (1.7%) during the same 

period. The study further revealed that grass land and water bodies have increased in coverage. LULC 

change and associated land degradation or rehabilitation in the study area was resulted from natural 

and anthropogenic processes, such as population increase, poverty, agricultural land expansion in one 

hand and, due to intentional developmental interventions and policy by decision makers. This study 

mainly focusses for changes through intervention (e.g., exclosure, gully treatment and rehabilitation, 

soil and water conservation) in relation to the policies in ground which is in line with the objective. 

From this study, it can be concluded that the study area has experienced a significant change in LULC 

over the past 22 years and were affected mainly in a positive way. Hence, wide range of policy 

packages are in place for sustainable land management, it is mainly recommended to ensure the 

continuity of the development program. 

Introduction 

The regional state of Tigray which is located in northern Ethiopia is one of the worst land degradation 

hit areas, especially the highlands of Tigray which comprises 47% of the region’s area coverage (Hagos 
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et al, 1999) in which the study area is also found are severely affected by land degradation in the form 

of soil erosion, shortage of water, non-fertile soil, flooding that contributes to lowering of agricultural 

productivity, household income and loss of biodiversity. Since the gross domestic product of Tigray 

region which accounts around 60% is from agriculture (Hagos et al, 2016), the impact of land 

degradation on diminishing agricultural productivity makes it the primary factor. 

Land use and land cover dynamics analysis are effective in monitoring ecosystem change through 

natural resource management interventions (Ibrahim et al, 2015; Fenta et al, 2017) which these 

changes can have both negative and positive impacts towards the socioeconomic and biophysical 

setup of an area depending on how the intervention procedures are implemented. The general aim of 

this study is therefore, to evaluate the land use land cover changes which occurred during the period 

of developmental intervention programs, specifically through 1) exclosure, 2) gully treatment and 

rehabilitation, 3) soil and water conservation, which have widely practiced in the area, that aimed at 

alleviating land degradation and ecosystem health in Tabia Hayelom. All in all, in the study area, those 

different rehabilitation works have been done in the last 22 years focusing on soil and water 

conservation, gully rehabilitation and afforestation to name few and now it looks reasonable to see 

the effects achieved to date based on satellite image analysis of four time periods, from 1998 to 2020, 

which fairly represent the timing of those interventions and their impacts.    

Methodology 

For proper land use land cover classification and change detection of the study area, a total of four 

satellite images of the years 1998 (Thematic mapper 5), 2008 (Enhanced thematic mapper 7), 2014 

(Landsat 8, OLI) ,2020 (Sentinel) and a digital elevation model (DEM) from Shuttle Radar Topographic 

Mission (SRTM) with a spatial resolution of 30 m were downloaded from the earth explorer of United 

states geological survey (USGS) through the website (https://earthexplorer.usgs.gov). In addition, 

ground control points (GCP) were collected using global positioning system (GPS) as a ground truthing 

to train the different land classes in the satellite image. 

 

https://earthexplorer.usgs.gov/


 

55 
 

 

To identify and analyse the causes behind the land use and land cover change and to determine the 

main driving factors among many, with a particular interest along the objective of the study, primary 

and secondary data collection method were employed. The primary data source was mainly key 

informant interviews (KII) while secondary data sources were reviewing of published articles, 

unpublished literatures of Mekelle University student’s thesis and reports from ICRAF, policy 

documents and case studies. KII was conducted with elder community members, developmental 

agents, and experts at woreda and regional level of the office of agriculture and natural resources.  A 

total of 8 KII were interviewed during the data collection process and addressed the changes happened 

with their driving forces and the relationship of these changes to environmental, economic, and social 

set up of the study area. 

 

(Preliminary) Results 

The result of this study overall showed that settlement, bush and crop land increased in every period 

under review, with settlement showing the greatest increase in relative terms (881%), and crop land 

the greatest in absolute terms (193%). Grass land increased to a lesser degree, and inconsistently, 

having increased dramatically (by 44%) in the first period. These changes can be attributed to an 

increase in the local population leading to more pressure on land for habitation and cultivation; 

fluctuations in grass land are more difficult to explain. 

The impact of the rehabilitation works undertaken in the watershed by the Ethiopian government, 

Irish Aid and other agencies, over a 22-year period, are also evident in this data. The most significant 

result has been the virtual elimination of bare land, reduced by 97% over the period. This has been 

converted, in net terms, and descending order of importance. Largely to crop, bush and settlement, 

followed by grass and water. The fact that all of these land types could increase simultaneously, in the 

context of growing pressure from the human population, points to a major success for the 

rehabilitation efforts. This is most evident in the increase in bush, by 147ha or 4.79%, with no 

significant diminution of the resource base available for human exploitation, pointing to enhanced 

socio-economic and environmental sustainability and a significant achievement of the rehabilitation 

project. The partial exception to this pattern is the persistent decline in land under forest, down by 

22ha, or 28.77%, over the period. This can be seen as a negative outcome, from environmental (and 

possibly from socio-economic) perspective, but it likely to be more than offset by the increase in bush, 

especially if it is sustained and facilitates a degree of forest regrowth. 
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The expansion of bush land through exclosure, along with the preservation of productive land in the 

form of grassland and crop land, indicates the success of rehabilitation process as a form of 

environmental conservation, without compromising the socio-economic life of the community. This 

has, according to the key informants, been achieved through increased awareness of natural resource 

management as part of the rehabilitation process. Before the intervention, KIs reported, farmers had 

been using communal hillside forest resources as source of fuel wood and construction materials. 

Following the introduction of participatory integrated watershed management and massive extension 

work, and awareness raising around how to manage and utilize natural resources, the farmers started 

to plant trees in their back yard and maintain the existing vegetation cover. Members of the 

community are now allowed to collect dead branches and selectively prune within the enclosure for 

fuel wood and gather fodder for livestock (the cut and carry system). Settlement and cultivated land 

increased as the population growth rises, which can be also a signal to the improving suitability of the 

area to live and support the people due to significant intervention practices. 

 

Discussion and Conclusion 

This study has analysed and evaluated the land use and land cover (LULC) changes in Gergera 

watershed using GIS and remote sensing techniques and relate it with rehabilitation practices 

implemented to alleviating land degradation over the last 22 years (1998-2020). The satellite image 

classification identified, seven-land use and land cover classes (Water body, settlement, grass land, 

forest, crop land, bush land and bare land) and their spatial extent in four different periods along the 

22-year period. 

The study found that the overall land dynamicity is high, with almost 40% of the total area coverage 

experiencing change. As the land use and land cover change matrix based on the 12 summarized land 

use and land cover matrix categories showed, some of the changes such as rehabilitation, succession, 
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exclosure, reservoir, cultivation, grassed and construction are assumed to benefit the local community 

and its environment and contribute positively to development. On the other hand, the changes like 

abandoned, deforested, dried and ruined can be considered as degradation. Based on the results of 

this study, along with KIIs, the changes towards development can be said to exceed the degradation.  

This study analysed the relationship between LULC changes, and the integrated watershed 

management practice implemented in the area, especially through exclosure, gully treatment and 

rehabilitation, and soil and water conservation and found, these interventions turn out to impact the 

LULC in a positive way. In addition, this study showed that, the intervention practices were 

implemented in such a way that the successive project phases drew important lessons from their 

predecessor. 

The resulted land use and land cover changes have significant implication with the interventions and 

the regional and national policies which was implemented with the focus on an integrated watershed 

management practices, which resulted in restored watershed and improved ecosystem services such 

as reduced erosion, improved vegetation cover and bee forages, increased water availability, irrigation 

expansion, increased productivity of livestock and crops, improved community awareness on natural 

resources conservation and management and improved biodiversity and wildlife. This study 

recommends that, the ongoing governmental and non-governmental supported interventions to be 

strengthened and scale it up to maintain its sustainability.  
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Abstract  

Ireland is one of the countries that experienced significant growth due to the abolition of EU milk quota 

in 2015. This sector’s expansion has led to changes in farm labour demand. This PhD thesis aims 

explores the labour input and efficiency in Irish dairy farms. Specifically, the third analysis from this 

PhD thesis focuses on estimating the shadow wage of family labour and assesses its role in the demand 

for hired labour. A two-step structural production function approach is used to estimate the family 

labour shadow wage, and a semi-parametric censored dependent variable data model is applied to 

explore its role on hired labour demand. The findings indicate positive returns to formal agricultural 

education. The results also suggest a substitution and income effect of shadow wages in the demand 

for hired labour. 

Introduction 

The increased demand for labour has become a concern, especially in the dairy sector. Amongst other 

factors, this increased demand for labour is motivated by the significant restructuring of the dairy 

sector due to the EU milk quota abolition. Ireland is among the countries that experienced significant 

expansion of its dairy sector. The literature highlights the importance of the shadow wage of unpaid 

labour in the economic performance of family farms. This paper estimates the shadow wage of family 

labour on Irish dairy farms and explore its role on the demand for hired labour. 

 

Methodology 

We estimate the shadow wage of family labour on Irish dairy farms from a representative panel Farm 

Accountancy and Data Network (FADN) data set from 2005 to 2019. We estimate shadow wages from 

a production function accounting for the opportunity cost of family labour, which is determined by the 

farm household rather than by market forces. Consequently, we assume that the production and 

consumption decisions of the family farm are non-separable and any possible labour market 

imperfection does not influence our shadow wage estimation. Then, we apply a semi-parametric 

                                                           
1 J.E. Cairnes School of Business & EconomicsUniversity of Galway  
2 Teagasc, Agricultural Economics and Farm Surveys Dept. 
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censored dependent variable panel data model to explore the role of family labour shadow wage in 

the demand for hired labour. 

 

(Preliminary) Results 

The findings show that as the size of the farm increase, so does the family labour shadow wage. 

Moreover, the results indicate positive returns to farmers' formal agricultural education. Finally, 

findings suggest a substitution and income effect of shadow wages in demand for hired labour— the 

substitution effect is larger for the demand of casual hired labour.  

 

Discussion and Conclusion 

Our findings support the premise that policy efforts designed to increase the formal agricultural 

education of farmers are critical for the sustainable future of the dairy sector. In addition, programmes 

that facilitate access to hired labour (i.e., Farm Relief Services) should be expanded. Moreover, the 

method that we apply in this chapter is replicable. Thus, using FADN data for Ireland, our approach 

provides unbiased farm and time-level-specific shadow wages for family labour. The findings from this 

paper provide a compelling direction for future research considering the role of shadow wages in other 

sectors. 
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Abstract  

The measurement of societal well-being has moved beyond GDP, and has emerged as an important 

factor within the paradigm of holistic sustainability assessment, including agricultural sustainability. At 

this juncture, knowledge gaps exist between agricultural policy priorities and data infrastructure to 

evaluate social sustainability issues, particularly regarding farmer sustainability. This study aims to 

address this gap through the development of a Farmer Sustainability Index (FSI), a composite index 

comprising three dimensions: farm continuity, community and social connections, and farmer comfort. 

Socio-demographic data was extracted from both core and supplementary EU Farm Accountancy Data 

Network (FADN) data from the 2018 Teagasc National Farm Survey (NFS) in Ireland. Statistical analysis 

was undertaken to compare the distribution of FSI and the individual dimension scores for farms across 

three socio-demographic variables; farm system, farmer age cohort and region. The FSI results 

demonstrate that cattle farmers, farmers over 60 years of age, and those residing in regions with 

poorer infrastructure experience lower levels of sustainability in comparison to other farmers, while 

the variation in FSI dimension scores identify numerous sustainability risks to farms with differing 

socio-demographic constructs. It is important for agricultural policy to be cognisant to these 

differences and the relational nature of these risks, to meaningfully address matters pertaining to 

sustainability, and the FSI provides an effective tool to assist policy in this regard. 

 

Introduction 

For farmers in the EU, the emergence of sustainability as a core policy objective has represented a shift 

in the focus and design of agriculture, food and rural policies. The FADN has proved invaluable in the 

development of economic and, more recently, environmental indicators measuring the overall status 

and contribution to the attainment of sustainability policy objectives. Although research into 

agricultural social sustainability has steadily developed over the past two decades, there remains a 

more limited use of the FADN monitoring framework to assess and evaluate social sustainability, 
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reflecting challenges in the design and implementation of appropriate indicators. Indeed, one of the 

fundamental aims encompassing sustainability research is to highlight methods to increase or maintain 

intergenerational well-being, while integration of sustainability in well-being research and social policy 

would lead to a more holistic view on well-being. As such, a framework to infer well-being may be best 

determined with both subjective and objective attributes, and for a more rounded approach, from a 

material, relational and subjective well-being perspective. This paper contributes to the discourse on 

farmer’s social sustainability and quality of life, and develops a framework with FADN data to assess 

numerous aspects of well-being from the perspective of the farm holder. We devise a composite index, 

The Farmer Sustainability Index (FSI), utilising Irish FADN data, to enhance the assessment of social 

sustainability within the FADN monitoring system, and apply this framework to assess variations 

between the main types of farm enterprises in Ireland. 

Methodology 

A comprehensive assessment of current farmer, rural and societal well-being and sustainability indices 

and frameworks was undertaken in this study, to identify representative well-being indicators for 

inclusion in the Farmer Sustainability Index (FSI). The data used to construct these indicators for the 

FSI is drawn from both core and supplementary FADN data from the 2018 Teagasc National Farm 

Survey (NFS). In total, 14 indicators were extracted, and were categorised between three dimensions 

broadly aligned with material, relational and subjective dimensions. The first dimension, farm 

continuity, incorporates variables examining farm economic viability, plans for the farm business and 

whether a successor has been identified. The second dimension, community and social connections, 

examines farmers’ risk of isolation, their frequency of social interaction with those outside their 

household, whether they have off- farm employment, and examines their ability to access a range of 

public and essential services. The farmer comfort dimension incorporated indicators examining 

working hours, experience of occupational stress and sense of security.  

Equal weighting was assigned to each indicator across the three dimensions, and to each dimension, 

to ensure an unbiased contribution to the index. To address issues of compensation within the 

composite index, the geometric mean, rather than the arithmetic mean, was used to aggregate the 

dimensions within the index. Statistical analysis was undertaken to compare the distribution of FSI and 

the individual dimension scores for farms across three socio-demographic variables; (i) Farm System, 

(ii) Farmer age cohort and (iii) Farm Regions. 

 

(Preliminary) Results 

The distributions of FSI scores were statistically significantly different within each of the socio 

demographic variables analysed. Differences between the groups for farm systems found tillage 
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farmers had significantly higher FSI scores, reflecting a higher level of social sustainability and well-

being, while cattle farmers returned the lowest FSI scores. Looking at the individual dimensions, 

farmers in the dairy sector returned the highest farm continuity scores compared to other farm 

systems, along with young and middle age farmers, while sheep farmers recorded the lowest 

continuity score, as well as farmers over 60 years of age. The community and social connections 

dimension demonstrated that social isolation and difficulty in accessing public and essential services 

was most problematic amongst farmers working in the cattle sector, older farmers, and farmers who 

reside in the Border and Midlands regions of Ireland. Sheep farmers recorded the highest scores in the 

farmer comfort dimension, which assessed elevated working hours, experience of stress and 

deterioration in sense of security, while dairy farmers returned the lowest score. Dairy farmers 

experienced the highest level of occupational stress and long working hours, and were second only to 

cattle farmers regarding a deterioration in their sense of security, while sheep farmers recorded the 

highest scores for each variable in this dimension. 

Discussion and Conclusion 

The dearth of social indicators within monitoring frameworks, such as the FADN, necessitates a more 

invested assessment of social metrics in order to bring it to parity with economic and environmental 

measurement. This study demonstrates that the FADN framework retains the ability to measure and 

monitor farmer well-being, and identifies limitations existing within the current dataset. Through the 

development of a composite index, the FSI, we find that farmers working in the cattle sector, older 

farmers, and those residing in regions with poorer infrastructure experience lower levels of well-being 

and social sustainability in comparison to other farmers. Examining the variation in the FSI dimension 

scores by the farms socio-demographic construct highlight numerous well-being and quality of life 

concerns existing within different farm systems, regions and age cohorts, and that high levels of 

sustainability attained in one element may not necessarily resonate throughout the farm system. 

Moreover, this index can assist in identifying potential risks to farmers, with issues relating to 

generational renewal and the continuation of the family farm, work-life balance, and poor social 

connectivity more effectively determined.  

It is vital that monitoring frameworks are in place to audit the progression of EU agricultural policies, 

particularly for those within the evolving social realm, to ensure new policies are effectively 

implemented for those farmers they are designed to help. This Farmer Sustainability Index and its 

constituent dimensions can provide an effective method to help assess the success of policy in this 

regard, and can provide key social sustainability data for the planned Farm Sustainability Data 

Network.  
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Abstract  

The increasing average age of farmers and the economic vulnerability of many farm enterprises are 

indicators of the challenges facing the development of a sustainable rural economy.  These challenges 

have a significant impact on business continuity and succession planning. Collaborative farming and 

alternative farm business structures offer potential frameworks for families to farm together and for 

new entrants to join the industry. This study provides a comprehensive insight to collaborative farming 

in Ireland and investigates how various collaborative farming arrangements assist in meeting the 

challenge of farm business continuity and generational renewal. Data is gathered through desk-based 

research to present a holistic overview of collaborative farming arrangements and alternative farm 

business structures in existence in Ireland. Subsequently a cross-country comparison of collaborative 

farming and alternative farm business structures will be conducted and the findings will enable 

recommendations on elements of best practice to assist in policy formulation and enhancement of 

generational renewal programmes in Ireland. 

Introduction  

The aging farming population and the decline in the number of younger farmers are global issues of 

concern for pursuing sustainable agriculture. Indeed, almost one third of farm managers in the EU-28 

are aged 65 years or over (Eurostat 2020). This increasing average age of farmers and the economic 

vulnerability of many farm enterprises are indicators of the challenges facing the development of a 

sustainable rural economy. These challenges have a significant impact on business continuity and 

succession planning. Collaborative farming and alternative farm business structures offer potential 

frameworks for families to farm together and for new entrants to join the industry. However, the Irish 

farming sector has low adoption of such farming structures to date. The objectives of this study are to 

provide a comprehensive insight to collaborative farming in Ireland and to investigate how the various 

collaborative farming assist in meeting the challenge of farm business continuity and generational 

renewal. We also conduct a cross-country comparison of collaborative farming and alternative farm 

business structures and recommend elements of best practice to assist in policy formulation and 

enhancement of generational renewal programmes in Ireland. 
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Methodology  

This study is conducted via a desk-based research approach. The data will be collected from various 

reports, research papers, websites of government, agencies, farming bodies, internationally published 

studies and data bases. We bring information from these various sources and analyse the data to 

provide a holistic overview of the current situation regarding collaborative farming in Ireland and 

compare it with situations in other EU countries. The data will be analysed to produce tables, graphs 

and/or charts to show key findings. It will provide a holistic and comprehensive insight by bringing 

together data from multiple sources and contribute to inform policy development. 

(Preliminary) Results  

While collaborative farming arrangements are well established in many countries such as Groupement 

d’Expolitation en Commun (GAEC) in France, on which the Irish farm partnership model is based, these 

structures are still relatively new in an Irish context. In Ireland, various collaborative farming 

arrangements are available such as Registered Farm Partnerships; Succession Farm Partnerships; 

Contract Heifer Rearing; Share Farming and Limited Companies (Teagasc 2020b) and offer various 

benefits such as facilitating succession, tax relief and workload sharing. Farm Partnerships were first 

introduced in Ireland in 2002 as ‘Milk Production Partnerships (MPPs)’ and gradually developed to 

apply to all farm sectors grown substantially to approximately 3,500 farms in 2022 (DAFM 2022). 

However, this number only represents approximately 2% of all farms in Ireland. Furthermore, the 

number (share) of farms in each collaborative farming structure is revealed (2010/2015/2020). In 

addition, the number of collaborative farming arrangements in existence is analysed by farm type, age, 

and by profitability of the farm, to provide deeper insights. A cross country comparison of the Irish 

collaborative farming landscape with that of other European countries (France, Netherland, Germany, 

Poland and UK) provides an insight to Ireland progress in this area.  For instance, in France GAECs has 

about 10 % share among farms in 2020 (Ministry of Agriculture and Food Sovereignty of France 2020). 

In Netherland, there is a legal entity in the form of a professional or public partnership, so called 

‘maatschap’ in Dutch, which facilitate gradual transfer of control from the farmer to their successor.  

Discussion and Conclusion  

Through the comprehensive review of collaborative farming in Ireland, in order to develop policy which 

will facilitate the growth of collaborative farming structures and thereby contribute to generational 

renewal, it is essential that a holistic understanding of the current collaborative farming arrangement 

in existence is developed. Once this holistic understanding is developed, a comparison with the 

landscape regarding collaborative farming arrangements in other European countries will provide 

insights as to how the Irish scenario compares. Based on these finding it is important to design policies 

which provide incentives and are targeted in the right areas to allow farmers to identify, and work 
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along with, potential successors to address the generational renewal challenge. A limitation of this 

study is the lack of availability of comprehensive databases over time to provide more detailed 

insights. For future research, we plan to conduct interview with farmers to identify their level of 

awareness/knowledge of collaborative farm arrangement in Ireland along with an identification of the 

benefits and challenges they present, which will help to gain an understanding of policy requirements 

from the farmers’ perspective in this area. 
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Abstract  

This study will investigate the forgotten successors-in-waiting (FSIW) population within the island of 

Ireland. FSIW are defined as individuals over the age of 40, who have not yet formally taken control of 

the farm. The study relates to issues associated with generational renewal and poor levels of 

sustainability on farms within the island of Ireland. FSIW, as a younger generation, are more open to 

environmentally friendly practices and generally exhibit higher levels of farm viability (Gonzales and 

Benito, 2001; Vesala and Vesala, 2010; Zagata and Sutherland, 2015).Through a cross-border 

qualitative approach, the research will provide insights on FSIW as an under investigated population, 

uncovering the challenges they face with regards to farm succession. Additionally, through an 

evaluation of the inherent capitals possessed by FSIW, their potential contribution to the industry can 

be better integrated within strategic thinking and policy design across the island of Ireland.  

 

Introduction 

The agriculture sector is a significant contributor to both the Irish and Northern Irish economies, 

representing a combined sector value of over €20 billion (Department of Agriculture, Food and Marine, 

2022; EY, 2021). Concerns over the long-term success and viability of the sector are being raised 

because of the ageing farmer population across the island of Ireland. The low levels of generational 

renewal may stem from a historic Irish obsession with retaining the farmland in the family name 

through succession to a suitable male heir (Curimbaba, 2002; Kennedy, 1991). Additionally, farm 

owners lack of confidence in the identified heir to effectively manage the farm may is also acting as a 

barrier to succession (Conway et al., 2016; Jack et al., 2019; Leonard et al., 2020). Further barriers to 

succession have been experienced as older farmers struggle to come to terms with the loss of identity 
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they experience when making the decision to retire (Conway et al., 2021; Kennedy, 1991; Leonard et 

al., 2017) This study aims to explore the ‘in-between’ population that are identified as FSIW who have 

not previously been investigated. The project will explore the challenges FSIW face in succeeding the 

farm, their intentions for the farm and the potential opportunities FSIW may bring to the sector. 

 

Methodology 

The first stage of the research involved stakeholder engagement through a stakeholder workshop with 

key policymakers across the island of Ireland. Represented organisations included DAERA, Teagasc, 

Irish Farmers’ Association, Ulster Farmers Union, Macra, Young Farmers Club Ulster and Rural Support. 

This was a crucial step in validating the research aims and objectives, as well as gaining access to the 

FSIW population. Stakeholders agreed that many unknowns exist around the identified FSIW 

population and further investigation would be crucial to develop policies for this group.  In order to 

collect the data, semi-structured interviews with FSIW will be conducted in order to gather in-depth 

information on the FSIW across the island of Ireland regarding their challenges, intentions for the farm 

and the capitals, they possess.  

 

Future work on the project 

Following the completion of the stakeholder workshop in January 2023, the data is currently being 

analysed and a report compiled, presenting the key findings from the workshop. Next steps for the 

project include identifying FSIW to participate in interviews from both Northern Ireland and Ireland. 

The project will continue to engage with key stakeholders from across the island of Ireland to inform 

policy recommendations that are in line with the findings from the project.  

 

Discussion and Conclusion 

N/A 

 

 

 

 


