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A B S T R A C T   

Upland farming provides important benefits to society. To retain these benefits, measures to encourage farms to 
adopt practices that balance economic, environmental and social aspects of sustainability are required. This 
study used survey data from a sample of farms located in less-favoured areas in Northern England to identify the 
trade-offs between the three dimensions of farm-level sustainability and the impacts of farm behaviours on them, 
including diversification, participation in agri-environmental policies and stakeholder management. Results 
showed that farm businesses may face a trade-off between improving economic and environmental performance 
through their decisions about participating in agri-environmental schemes and that strengthening relationships 
with some stakeholders is critical for achieving sustainability. This suggests that future policy design may 
simultaneously improve three dimensions of sustainability by promoting environmental conservation activities 
through non-economic incentives and by encouraging farm businesses to build good working relationships with 
their stakeholders.   

1. Introduction 

Uplands, which are often relatively economically disadvantaged 
areas, make an important contribution to biodiversity, landscape char-
acter, cultural heritage, and amenity (Reed et al., 2009a). Many of the 
benefits that they provide to society are public goods arising as 
by-products of agricultural management (Santos et al., 2016). Grazing 
livestock is the main form of agriculture in upland areas in the UK and 
plays an important role in terms of the local environmental but also in 
maintaining traditional upland farming communities (Bernués et al., 
2011). For example, in rural England, agriculture is an important sector 
in terms of the number of enterprises and people employed, although its 
share of gross value-added is relatively small (DEFRA, 2020a). Main-
taining the sustainability of upland agriculture has various implications 
for society, including the ability of land managers to deliver public 
goods, the income and employment it generates, and its contribution to 
human well-being. 

A number of policies have been implemented to support agriculture 
in less-favoured areas (LFAs) and compensate for the associated disad-
vantages in production conditions. In the UK, an advanced country in 
terms of policy support for LFAs, the initial policy objective was to 
encourage the continuation of traditional agriculture in the uplands by 

supporting farmers’ incomes (Caskie et al., 2001). Later, concerns 
around the overproduction of some agricultural outputs and a growing 
interest in environmental protection led first to the introduction of 
agri-environmental schemes (AESs) to promote environmentally 
friendly activities by farmers and subsequently to the decoupling of 
direct payments from production. 

The reforms described above were implemented in the UK through 
the Common Agricultural Policy and led to some improvements in the 
sustainability of agriculture, encouraging a shift towards more 
environment-friendly farming, while at the same time maintaining 
farmers’ incomes. However, many farms in LFAs regularly run at a loss 
and are not economically viable without direct payments from the 
government (Barnes et al., 2016; Hubbard et al., 2019). In England, 
following the withdrawal of the UK from the EU, direct payments to 
farmers are being phased out and the main source of government sup-
port in the future will be through AESs, including a number of new 
Environmental Land Management (ELM) schemes being introduced 
from 2022. While these new schemes will support farm incomes and the 
delivery of public goods, the extent to which they will contribute to the 
sustainability of upland farms in the north of England is, as yet, unclear. 

Assessing the sustainability of agriculture at the farm level is crucial 
when designing and evaluating policies that contribute to sustainable 
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agriculture and facilitate sustainable behaviour on the farm (Alkan 
Olsson et al., 2009; Lebacq et al., 2013). Although many studies on the 
factors and incentives of the adoption of AESs offer insights for 
improving the design of policies that are attractive to farmers (e.g. Ruto 
and Garrod, 2009; Lastra-Bravo et al., 2015) and that effectively 
enhance farmer behavioural changes (e.g. Ingram et al., 2013; Suther-
land et al., 2012a), it is also necessary to further investigate the out-
comes of farmer behaviours under these schemes in order to inform the 
design of policies that progress agricultural sustainability. 

Sustainability assessment generally involves evaluation of the per-
formance of initiatives or organizations using a process or tool to pro-
vide evidence to support decision- and policy-makers (Singh et al., 2009; 
Pope et al., 2004). In agriculture, researchers have developed various 
tools and indicators for sustainability assessment to identify more sus-
tainable agricultural practices or systems and to evaluate whether pol-
icies can progress sustainable agriculture (Kelly et al., 2018; 
O’Donoghue et al., 2016; Ryan et at., 2016; van Calker et al., 2005; Van 
Cauwenbergh et al., 2007; Zahm et al., 2008). Although several tools 
have been tested to determine whether they are useful as decision 
support tools for farmers based on their self-assessment (de Olde et al., 
2016), considering the objectives of the tools, researchers and 
policy-makers are considered to be the main practitioners of sustain-
ability assessment. 

Sustainability assessment must cover the three dimensions of sus-
tainability in the assessment (Elkington, 1997). It is also important to 
recognise in such assessments that some components of the three di-
mensions of sustainability are not substitutable: for example, multi-
functional ecosystem services cannot be replaced by better business 
infrastructure (Dyllick and Hockerts, 2002). Similarly, assessment must 
take account of the potential for irreversible losses to occur, where 
species, habitats, cultures, and traditional practices that are lost cannot 
be recovered (Dyllick and Hockerts, 2002). 

Another challenge for researchers in the empirical assessment of 
sustainability is to capture the interrelationship between the three di-
mensions of sustainability. The various components of sustainability 
influence each other through diverse processes (Dyllick and Hockerts, 
2002), and their complex interrelationships must be considered and 
understood when assessing sustainability (Binder et al., 2010; FAO, 
2014; Sulewski et al., 2018; von Wirén-Lehr, 2001). Any quantitative 
analysis of the interrelationships between the three dimensions of sus-
tainability in agriculture requires a large sample of farms to be studied to 
ensure that there is sufficient coverage of the heterogeneity of sizes, 
enterprises, and management practices observed across enterprises 
(Ripoll-Bosch et al., 2012). 

However, only a relatively small number of quantitative studies have 
explored the interrelationships between the different dimensions of 
sustainability at farm level (Schader et al., 2016; Sulewski et al., 2018). 
In addition, some studies that have examined interrelationships quan-
titatively (Latruffe et al., 2016a; Schader et al., 2016; Sulewski et al., 
2018) do not discuss policies or management to mitigate the trade-offs 
between the different dimensions of sustainability that they have 
observed. To obtain answers that will help to address the problems of 
sustainability, it is necessary to consider the factors that influence the 
different dimensions of sustainability, as well as the interrelationships 
over time between those dimensions. Once the impacts of the factors 
that affect sustainability have been identified, effective intervention 
measures for farm businesses can be discussed. If the impacts of previous 
sustainability conditions on current sustainability are understood, then 
any factors that act as barriers and need to be addressed as a priority can 
be identified. 

A third challenge for the empirical assessment of sustainability at the 
farm level is the lack of exploration of the influence of stakeholder 
management by farms. A stakeholder is defined as ‘those groups without 
whose support, the business would cease to be viable’ or ‘any group or 
individual that can affect or be affected by the realization of an orga-
nization’s purpose’ (Freeman et al., 2010). As the definition suggests, 

stakeholders are actors who influence the achievement of a company’s 
objectives and, by inference, their sustainability. Many studies on 
corporate sustainability consider stakeholders as fundamental (Hörisch 
et al., 2014), and empirical results for the manufacturing and service 
industries have shown that building successful relationships with 
stakeholders enhances corporate sustainability (Berman et al., 1999; 
Sharma and Henriques, 2005; Wagner, 2015). The implication of these 
studies is that the sustainability of the firm can be supported by satis-
fying the needs of its stakeholders, and this may also apply to farm 
businesses. 

Many studies have shown that relationships between farmers and 
between farmers and advisors influence the adoption of sustainable 
practices through changes in farmer attitudes, effects of shared social 
norms and cultural capital (e.g. Mills et al., 2017; Sutherland et al., 
2012b), knowledge exchange (e.g. Ingram et al., 2016; Ingram and 
Morris, 2007), and collaboration and coordination (e.g. Riley et al., 
2018; Westerink et al., 2017). These studies highlight the importance of 
stakeholder relationships for the sustainability of farm businesses. 
However, the stakeholder perspective in this study differed from that of 
previous studies. While farm relations were considered as given condi-
tions that influence farm behaviours, the concept of stakeholder man-
agement adopted here refers to a firm’s behaviour to satisfy the needs 
and expectations of its stakeholders to ensure its sustainability (Garvare 
and Johansson, 2010). In this sense, until this study, the importance of 
stakeholder management for the sustainability of farm businesses had 
not been thoroughly explored. 

The aim of this study is to understand the interrelationships between 
the three dimensions of agricultural sustainability, focusing on the be-
haviours and performance of farm businesses, and to explore in more 
detail the approaches that are effective in enhancing agricultural sus-
tainability. In so doing, we aim to identify the interrelationships be-
tween the three dimensions of sustainability at different points in time 
and the impact of common factors on these three dimensions. We also 
aim to assess the impact of stakeholder relationships on sustainability. 

This study focuses on grazing farms located in LFAs in Northern 
England. These farms are characterised by low economic performance 
and a crucial role in providing environmental goods. By examining the 
trade-offs between the economic and environmental dimensions of 
sustainability and the factors contributing to this, we can make recom-
mendations for the design of the next generation of AESs in England. In 
addition, in LFAs, the social dimensions of sustainability, such as the 
impact of agriculture on well-being and the question of succession on 
farms, are important. However, the impact if these issues on sustain-
ability is not well understood. This study will examine the role of 
improved stakeholder relationships in achieving agricultural sustain-
ability and identify the potential for better stakeholder management to 
improve sustainability. This study generated a unique quantitative data 
set at the farm level, which was used to explore the relationships be-
tween some of the factors identified above as being likely to influence 
the three dimensions of sustainability over time. 

The following section reviews the literature on farm-level sustain-
ability and builds a conceptual model reflecting the causal relationships 
between the three dimensions of sustainability and various farm-level 
factors. Section 3 describes data selection, analysis, and the concep-
tual model. Section 4 presents the estimation results and Section 5 
provides a discussion of the research questions. Finally, Section 6 pre-
sents the conclusions and limitations of this study. 

2. Conceptual framework 

2.1. Farm-level sustainability 

There is no precise definition of sustainability in agriculture 
(Schaller, 1993), and a variety of sustainability concepts with different 
indicators and ranges of spatial and temporal coverage have been pro-
posed (Hansen, 1996; Hayati, 2017; Latruffe et al., 2016b; von 
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Wirén-Lehr, 2001). Using the existing definitions and assessment 
methods of agricultural sustainability, we established an assessment 
method for agricultural sustainability from spatial, normative, and 
temporal perspectives corresponding to this study’s objectives. The 
spatial perspective of the sustainability assessment of agriculture covers 
a range of scales from a single plot of farmland to the regional, indus-
trial, and international levels. This study aims to identify measures to 
achieve sustainable agriculture at the level of the farm business, and 
therefore assessed sustainability from two perspectives: the survival of 
the farm (e.g. its financial situation and the availability of human re-
sources), and its broader contribution to society (e.g. its impact on 
environmental conservation and local community development). 

Specifically, using the definition of corporate sustainability proposed 
by Dyllick and Hockerts (2002) as a guide, we define the sustainability 
of a farm as meeting the needs of a farm’s direct and indirect stake-
holders without compromising its ability to meet the needs of future 
stakeholders. This definition is useful for farm-level sustainability for the 
following reasons. First, it incorporates the three dimensions of sus-
tainability – economic, environmental, and social – and follows the basic 
principles of sustainable development, simultaneously pursuing various 
goals. Second, this definition makes sense at the farm level, rather than 
at the sectoral or regional level. Third, by focusing on the needs of 
stakeholders, the definition encompasses two important sustainability 
concerns (Alkan Olsson et al., 2009; Hansen, 1996): the survival of the 
farm and its contribution to the environment and society. Moreover, the 
normative perspective of sustainability assessment implies a choice of 
goals and indicators for assessing sustainability. This study aims to un-
derstand the trade-offs made at farm level between the three dimensions 
of agricultural sustainability, as well as the factors that influence them, 
and will go on to discuss possible policies and actions that may enhance 
agricultural sustainability. To achieve this objective, an evaluation 
framework that includes economic, environmental, and social di-
mensions and captures their interrelationships is required (Alkan Olsson 
et al., 2009; Binder et al., 2010; Kelly et al., 2018). 

Regarding setting goals and indicators for assessing agricultural 
sustainability, de Olde et al. (2016) presented a structure for sustain-
ability indicators and summarised their characteristics based on the 
Sustainability Assessment of Food and Agriculture systems (SAFA) 
guidelines (FAO, 2014). Sustainability assessment tools generally have 
three- or four-level structures, with the highest level being the economic, 
environmental, and social dimensions and the lowest level being 
measurable variables. The economic dimension of agricultural sustain-
ability is often measured as the economic viability of farms or agricul-
ture, and profitability, liquidity, stability, productivity, durability and 
self-sustainability have all been used as evaluation indicators (Latruffe 
et al., 2016b; Lebacq et al., 2013; Spicka et al., 2019). We used profit-
ability as an indicator of economic sustainability because it is one of the 
most commonly used parameters. We also used the degree of depen-
dence on subsidies as an indicator of autonomy in economic sustain-
ability, considering the high dependence on subsidies of farms in LFAs. 

Regarding the environmental dimension of agricultural sustainabil-
ity, previous studies have proposed a variety of indicators to evaluate 
sustainability, but little effort has been made to integrate indicators 
(Latruffe et al., 2016b). Lebacq et al. (2013) reviewed various indicators 
of environmental quality and classified them under input management 
and quality of natural resources. The former includes nutrients, pesti-
cides, non-renewable resources, and land management; the latter in-
cludes emissions of greenhouse gases and acidifying substances; 
biodiversity; and physical, chemical, and biological soil quality. Because 
this study focused on the relationships between farm behaviours and 
sustainability outcomes, the quality of natural resources was used as the 
sole indicator of the environmental quality of the farm, with input 
management treated as a farm behaviour that contributes to 
sustainability. 

The social dimension of sustainability has been divided into two 
levels: external social sustainability, referring to the demands of society 

in general, and internal social sustainability, which refers to the survival 
of farms (Lebacq et al., 2013; van Calker et al., 2005; Van Cauwenbergh 
et al., 2007). Internal social sustainability includes the quality of life and 
physical and mental well-being of the farmer, his/her family, and em-
ployees (Lebacq et al., 2013; Van Cauwenbergh et al., 2007; Mills et al., 
2021). Specific indicators have included working conditions, education, 
community participation, accessibility to social infrastructure and 
physical and mental health (Mills et al., 2021; Van Cauwenbergh et al., 
2007). Maintaining socioemotional wealth (SEW), meaning 
non-economic satisfaction, is an important objective, especially for the 
survival of family farms (Glover and Reay, 2015). Succession planning 
or intergenerational succession are also essential issues determining a 
farms’ survival (Barnes et al., 2016). As family farm behaviours for 
survival are motivated by passing SEW components to a successor 
(Ingram et al., 2013; Glover and Reay, 2015), SEW and succession may 
be interrelated when considering farm survival; in other words, 
achieving internal social sustainability. Therefore, although not 
included in the existing sustainability indicators (e.g. Hayati, 2017; 
Latruffe et al., 2016b; Lebacq et al., 2013), we consider succession as an 
indicator of internal social sustainability. External social sustainability 
includes multifunctionality, acceptable agricultural practices, and 
product quality (Lebacq et al., 2013). Specific indicators include the 
quality of rural areas, such as landscape character and cultural heritage, 
ecosystem services, environmental impacts, animal welfare, and food 
security and safety (Lebacq et al., 2013; Van Cauwenbergh et al., 2007). 
As external social sustainability is determined by the needs and concerns 
of stakeholders and society, the definition of this dimension is constantly 
changing (Lebacq et al., 2013; van Calker et al., 2005; Van Cauwenbergh 
et al., 2007). In addition, there can be an overlap with environmental 
sustainability indicators. External social sustainability includes 
ecosystem services as a component of multifunctionality and environ-
mental impacts as a component of acceptable agricultural practices 
(Lebacq et al., 2013). In consideration of this, we did not evaluate 
external social sustainability in the sustainability assessment, instead 
concentrating on internal social sustainability. Based on the above, we 
evaluated succession, the working environment, and farmers’ mental 
well-being as indicators of social sustainability. We selected specific 
sustainability indicators for the survey based on a selection procedure 
informed by insights from previous studies that have used these in-
dicators for measuring sustainability, as explained in further detail in 
Section 3.2. 

Finally, the temporal perspective of sustainability assessment refers 
to the period of time over which sustainability is assessed. As agricul-
tural sustainability depends on many interdependent factors that change 
over time, there is a need for a dynamic analytical framework (Ripoll--
Bosch et al., 2012; von Wirén-Lehr, 2001). As this study aims to assess 
sustainability as a consequence of behaviours on the farm, we set a time 
range that captures dynamic changes over time so that we can detect any 
causal relationships between factors and outcomes. 

The next section reviews previous research on the possible in-
terrelationships between the three dimensions of farm-level sustain-
ability and the impact of farm behaviours on sustainability and presents 
the analytical framework for the study. To clarify what previous studies 
have demonstrated or suggested regarding relevant research topics, we 
also conducted a comprehensive review of the literature regarding the 
influences of the past sustainability and farm behaviours on farm-level 
sustainability in the UK uplands. 

2.2. Relationships between the three dimensions of sustainability 

The literature provides a wide variety of perspectives on the in-
terrelationships between the three dimensions of sustainability. First, 
past economic sustainability has been found to influence current and 
future economic, environmental and social sustainability. For example, 
Glover and Reay (2015) show that economically disadvantaged farms 
attempt to survive by expanding their business or borrowing money; 
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however, it is not easy to overcome low economic performance because 
of the risks associated with business expansion and repayments and this 
has a negative impact on future sustainability. This causality can be 
understood as a form of path dependency where the performance of the 
farm business is affected by past decisions (Sutherland et al., 2012a), a 
phenomenon that several empirical studies have observed (Hadley, 
2006; Vigani and Dwyer, 2020). 

Other studies have demonstrated the impact of economic sustain-
ability on social sustainability. The economic status of a farm influences 
the working environment and SEW (Glover and Reay, 2015), living 
conditions (Wojewódzka-Wiewiórska et al., 2020) and the possibility of 
succession on the farm (Glauben et al., 2009; Mann, 2007; May et al., 
2019; Sutherland, 2010). Economic sustainability can also affect envi-
ronmental sustainability. For example, economically successful farms 
are more likely to implement the additional investment required for 
environmental measures because they are more likely to already have 
the appropriate infrastructure and are better able to manage risks 
(Dwyer et al., 2007). Farms that owe their economic success to the 
adoption of intensive methods are less likely to participate in AESs 
because of the greater opportunity costs of participation (Defrancesco 
et al., 2008; Dupraz et al., 2003; Ruto and Garrod, 2009; Wilson and 
Hart, 2000). 

Second, evidence of existing environmental sustainability may in-
fluence future economic, environmental, and social sustainability. For 
example, Tilman et al. (1996) showed that better soil conditions lead to 
better biological diversity, and the converse is also true. Long-term 
environmental management and its perceived benefits engender more 
positive attitudes towards maintaining conversation activities (Ingram 
et al., 2013; Sutherland et al., 2016). Environmental sustainability may 
also lead to an increase in economic sustainability, in terms of profit-
ability, when environmentally friendly activities increase farm income 
through cost savings and access to higher unit price markets (Dwyer 
et al., 2007). However, environmental sustainability may reduce eco-
nomic sustainability by reducing self-reliance. Farms that participate in 
AESs often have a smaller income from farming and a greater reliance on 
subsidies (Cullen et al., 2021). In this case, they may become more 
vulnerable to changes in agricultural support policies (Hubbard et al., 
2019) and their economic sustainability in terms of self-reliance may be 
reduced. Environmental sustainability may also influence social sus-
tainability. Farmers who already conduct environment-friendly farming, 
may wish to preserve farm survival by continuing their existing methods 
of farming (Ingram et al., 2013) and Willock et al. (1999) show that the 
environmental and quality of life goals of farmers are positively corre-
lated. In addition, several studies have shown that having a successor is 
associated with participation in agri-environmental activities (Defran-
cesco et al., 2008; Ruto and Garrod, 2009), although these studies did 
not demonstrate a causal link. 

Third, past social sustainability may influence current and future 
economic, environmental and social sustainability. Past social sustain-
ability can affect future social sustainability because, in family farm 
businesses, activities that preserve SEW lead to high SEW on the farm 
(Glover and Reay, 2015). In addition, case studies showing that working 
hours affect the amount of time farmers spend interacting with neigh-
bours and on group activities (Dwyer et al., 2007), or showing that 
farmers’ living conditions are linked to their psychological security 
(Wojewódzka-Wiewiórska et al., 2020) also help to explain the causal 
relationship between past and future social sustainability. Social sus-
tainability may influence economic sustainability because of farmer 
attitudes toward intergenerational succession. For example, farms that 
have a successor or are making succession plans are more likely to be 
economically viable (Barnes et al., 2020; Barnes, 2022), while many 
farmers with no plans for succession not seek measures to improve 
productivity (Sutherland, 2010; Morris et al., 2017). Social sustain-
ability may influence environmental sustainability because farms with 
low labour availability are less likely to introduce new activities because 
they do not have the time to plan and implement them (Dwyer et al., 

2007). Furthermore, farm managers tend to adopt AESs based on the 
value of the contract or investment that they are willing to pass on to 
their successors (Ruto and Garrod, 2009; Wilson and Hart, 2000). In 
addition, the maintenance of farmer traditions and values determines 
their approach to farming (Ingram et al., 2013; Sutherland et al., 2012a). 
However, whether the farming methods employed are environmentally 
friendly depends on whether or not the farmer’s traditional values are 
linked to environmental conservation (Ingram et al., 2013). 

2.3. Stakeholder management 

This study considers stakeholder management by farms as a factor of 
the farms’ sustainability. In the context of corporate sustainability, 
stakeholder management refers to activities that meet the needs and 
expectations of stakeholders who provide resources and support that are 
essential for firms (Garvare and Johansson, 2010). The influence of 
stakeholder management on corporate sustainability can be explained 
by the fact that stakeholders can stop providing the resources necessary 
for firms, if those firms fail to satisfy their needs (Frooman, 1999; Gar-
vare and Johansson, 2010). Moreover, stakeholder demands are a factor 
in facilitating firms’ environmental and social activities (Henriques and 
Sadorsky, 1999; Wagner, 2015). Although a wide range of stakeholders 
may influence a farm’s sustainability, the number of stakeholders 
included in a stakeholder analysis depends on how the stakeholders are 
identified and the purpose of the analysis (Reed et al., 2009b). In 
addition, when examining farm performance differences from a man-
agement perspective, as in this study, only those stakeholders who are 
most likely to be affected should be considered (Reed et al., 2009b). 
Based on previous studies and discussions with farmers and researchers 
in the target area, we selected family members, employees, suppliers, 
buyers, landlords, farmers’ groups, and advisors as stakeholders who 
provide essential resources to the farm and can have a significant impact 
on its economic, environmental, and social performance. We did not 
include consumers and citizens because, considering the characteristics 
of the meat industry of the UK, where supermarket retailers dominate 
the market (Francis et al., 2008; Mylan et al., 2015), farms are less likely 
to benefit from relationships with citizens and consumers than they are 
from those with buyers. The sustainability of farms can be influenced by 
the actions of citizens who express their support for, or opposition to, 
agricultural policy reforms. However, such relationships are indirect, 
and the contributions that citizens can make to farm sustainability are 
limited. For example, when voting, at either a national or local level, it is 
unlikely that most citizens will prioritise manifesto promises relating to 
agriculture. The stakeholders selected for this study can be classified 
into three categories according to the resources they provide and the 
needs they require to be fulfilled: internal, value chain, and public 
stakeholders (Wagner, 2015), shown in Table 1. The impact of stake-
holder management on sustainability can be assumed depending on 
stakeholders’ resources and needs. 

Internal stakeholders, such as family members and employees, pro-
vide human resources, such as the labour, knowledge, and skills 

Table 1 
Stakeholders’ classification, resources and needs.  

Classification Examples Resources by 
Stakeholders 

Needs and wants of 
Stakeholders 

Internal 
Stakeholder 

Family 
members, 
Employees 

Labour, Knowledge, 
Decision-making role 

Farm Income, 
Working conditions 

Value chain 
Stakeholder 

Buyers, 
Suppliers 

Buy farms’ products, 
Sell inputs for 
farming, Information 
on market prices 

Lower price and 
higher quality of the 
products, higher 
price of the supplies 

Public 
Stakeholder 

Farmers 
groups, 
Landlords, 
Advisors 

Information, 
Knowledge, Advice, 
Farmland 

Positive externalities 
by farming  
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necessary for farm activities, and farm businesses need to provide a 
satisfactory level of income, working environment, and SEW for them. 
Therefore, how internal stakeholders are managed may significantly 
affect economic and social sustainability. For example, farm businesses 
sometimes compromise profitability to preserve SEW for themselves or 
family members (Glover and Reay, 2015). In addition, increasing 
involvement in farm activities and decision-making motivates young 
farmers and makes them less willing to leave the farm (May et al., 2019). 
Moreover, stakeholder relationships with internal stakeholders may 
affect environmental sustainability because farms with reliable and 
skilled employees or family workers are more willing to adopt envi-
ronmentally friendly activities (Dwyer et al., 2007). Similarly, some 
farmers see AES participation and conservation activities as measures to 
provide income and work for employees (Sutherland, 2010). According 
to a DEFRA survey, almost half of LFA grazing farms in England that 
have innovated or intend to innovate according to a DEFRA survey, 
stated that their families encouraged or helped with their innovations 
(DEFRA, 2019c). 

Stakeholder relationships with value chain stakeholders, such as 
buyers and suppliers, can be assumed to significantly impact on eco-
nomic sustainability, as they contribute to the development of favour-
able sales and supply channels for farm businesses. For example, the 
profitability of agricultural businesses varies depending on their choice 
of where they sell agricultural products (Bauman et al., 2018; Lee et al., 
2020; Yagi and Garrod, 2007). There are grazing farms within the study 
area with multiple sales channels, including retailers, farmers’ markets, 
and the Internet (Ilbery and Maye, 2005; Yagi and Garrod, 2007). As 
grazing agriculture generally requires the purchase of feed from outside 
the region to increase livestock productivity (Marini et al., 2011), 
establishing stable relationships with suppliers can enhance a farm’s 
economic sustainability. On the other hand, some studies suggest that 
higher feed self-sufficiency increases farm profitability and has cost 
advantages (Bernués et al., 2011; Ripoll-Bosch et al., 2012). In addition, 
management approaches to value chain stakeholders may influence 
environmental sustainability because farms’ environmental activities 
may be effectively enhanced through the development of relationships 
with people and groups outside of the farming community (Arnott et al., 
2021), such as the development of organic products or the supply of 
organic animal feeds. 

Public stakeholders in this study include farmers’ groups, advisors, 
and landowners who can influence farm businesses’ decisions and are 
interested in, and influenced by, the public goods produced by farming 
activities. Therefore, management approaches to public stakeholders 
may influence environmental sustainability. The agricultural commu-
nity, including farmer groups and advisors, may promote farm busi-
nesses’ environmental activities by influencing farmers’ values or beliefs 
and providing information, knowledge and suggestions for participation 
in AESs (Dwyer et al., 2015; Mills et al., 2017; Riley, 2016; Sutherland 
et al., 2012b; Wilson and Hart, 2000). Although these suggest positive 
effects on environmental performance, Arnott et al. (2021) showed that 
farmers who adopt conservation activities over and above the re-
quirements of the AESs, tend to have weaker relationships with the 
farming community than others, suggesting that stronger relationships 
with conventional farmers may prevent farmers from adopting to more 
nature-friendly practices. Public stakeholders may also have an impact 
on economic and social sustainability. For example, most farmers are 
willing to collaborate or share information with other farmers to 
improve their businesses (Dwyer et al., 2015), and participation in 
farmer groups allows farmers to conduct their businesses more effec-
tively and economically (Arnott et al., 2021; Dwyer et al., 2007). 
Furthermore, these opportunities promote young farmers’ identity for-
mation and participation in farm decision-making, increasing the like-
lihood that successors will remain on the farm (May et al., 2019). In 
addition, almost half of the LFA grazing farms in England that have 
innovated or intend to innovate have stated that other farmers 
encourage or help them with innovations that promote sustainability 

(DEFRA, 2019c). 

2.4. Other factors 

Agri-environmental policies aim to increase the supply of public 
goods by providing economic incentives for environmental management 
(Caskie et al., 2001; DEFRA, 2019a; Santos et al., 2016). In principle, 
participation in AESs is voluntary for farmers and landowners (Las-
tra-Bravo et al., 2015). Farmers who participate in AESs introduce ac-
tivities to enhance environmental benefits and receive payments that 
motivate them and compensate them for their associated costs (Euro-
pean Court of Auditors, 2011). Therefore, participation in AESs is a farm 
behaviour that possibly affects sustainability. For example, in studies 
that have examined the factors that influence the adoption of AESs (e.g. 
Lastra-Bravo et al., 2015; Ruto and Garrod, 2009; Wilson and Hart, 
2000), the impact of participation in AESs on economic and environ-
mental performance has been inconsistent. When adopting AESs, farm 
businesses need to engage in activities to meet scheme requirements, so 
agri-environmental policy participation behaviour may positively in-
fluence environmental sustainability. Westbury et al. (2011) conducted 
a quantitative analysis and showed that participation in AESs by LFA 
farms has no impact on environmental performance in England. Jones 
et al. (2016) also showed that participation in AESs has no significant 
effect on the risks to wildlife and of soil erosion in LFAs. This may reflect 
that, while long-term participation in AESs can improve farmers’ 
knowledge of conservation (Riley, 2016), some farms implement envi-
ronmental management without participating in AESs (Coyne et al., 
2021; Mills et al., 2018; Sutherland, 2010). While there is empirical 
evidence of the negative impacts of participation in AESs on economic 
performance (Blazy et al., 2015; Udagawa et al., 2014), studies shows 
that, within EU countries, the impact on agricultural income varies from 
country to country (Arata and Sckokai, 2016). These inconsistent results 
may be due to differences in institutional objectives, specific environ-
mental activities, and the implementation history of AESs in different 
countries (Arata and Sckokai, 2016). In LFAs in England, AES payments 
are associated with higher profits but are not associated with profit 
persistence (Vigani and Dwyer, 2020), possibly because AES participa-
tion improves economic viability by providing additional income 
(Morris et al., 2017; Sutherland, 2010) but may subsequently decrease 
income by restricting a farm’s ability to respond to market changes 
(Sutherland, 2010) or by reducing their motivation to make their busi-
ness more profitable (Morris et al., 2017). In addition, AES participation 
may influence social performance because participation in AESs can lead 
to the formation of new social networks (Mills et al., 2010) and enhance 
farmer well-being (Saxby et al., 2018). 

Agri-environmental policies have changed regularly, significantly 
affecting farm businesses’ sustainability. However, this study does not 
consider the impacts of agri-environmental policy reform. Instead, we 
focus on the behaviour of farm businesses under the agri-environmental 
policy pertaining at the time of the study. Thus, the impact of AESs in 
this study depends on the characteristics of the policy in force for 
grazing farms in England during the study period, from 2014 to 2020. 
During this period, the Basic Payment Scheme (BPS) and AESs were the 
most common sources of external funding for farms in England (DEFRA, 
2019c). The BPS was implemented under pillar 1 of the CAP and 
comprised area-based payments for farms with at least 5 ha of land 
which met specific animal and public health, welfare, and environ-
mental standards, supplemented by an additional Greening Payment for 
farms meeting specific broad requirements, including crop diversifica-
tion, ecological focus areas, and permanent grassland (DEFRA, 2019a, 
2019c; Rural Payment Agency, 2019). In terms of AESs under pillar 2 of 
the CAP, the Countryside Stewardship (CS) scheme was first imple-
mented in England in 2015 (DEFRA, 2019c). CS consisted of two levels 
of schemes, the Mid-tier Scheme and the Higher-tier Scheme, and Other 
Capital-only grants, including Hedgerows and Boundaries Grants 
(DEFRA, 2020c). 
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Diversification, which can be classified into agricultural and farm 
diversification (de Roest et al., 2018; Ilbery, 1991), is expected to 
improve the economic performance of farm businesses and help develop 
local economies and employment (Barnes et al., 2015). Agricultural 
diversification can increase economic performance stability by reducing 
dependence on specific markets (Barnes et al., 2020, 2015; de Roest 
et al., 2018; Hadley et al., 2006; Vigani and Dwyer, 2020). In addition, 
some studies show that farm diversification has a positive impact on 
farm profits (Barnes et al., 2015; de Roest et al., 2018). Certain agri-
cultural diversification activities may also affect environmental perfor-
mance through contributing to greater biodiversity and improving 
landscape features (Gaskell et al., 2010). In addition, farm diversifica-
tion may increase social sustainability because in some cases it is related 
to the pursuit of quality-of-life goals or to preserving traditions and 
identity (Morris et al., 2017). 

The characteristics of farm businesses, such as farm size and the age 
of farm managers, have been considered in many empirical analyses as 
factors and have been shown to influence economic, environmental, and 
social sustainability. For example, the size of a farm has been observed 
to have a positive impact on economic performance, as larger farms 
capture economies of scale by spreading their fixed costs, reducing 
sourcing costs per unit, and coping with unstable climatic conditions by 
investing in new equipment (Barnes et al., 2020). In addition, larger 
farm businesses are more likely to engage in environmental conserva-
tion activities because they have greater decision-making flexibility, 
larger incentives for land-based payments, and are more likely to have 
ecologically important lands that are subject to AESs (Lastra-Bravo et al., 
2015; Ruto and Garrod, 2009; Wilson and Hart, 2000). In addition, 
larger farms are more likely to have successors because owning more 
land usually means a higher value of inherited assets and greater po-
tential for business development (Glauben et al., 2009) and also pro-
vides sufficient work and income to allow successors to participate in the 
farm business (Sutherland, 2010). Farms with older managers tend to 
manage their land in less intensive ways leading to a lower impact on the 
environment (Marini et al., 2011) and are more likely to have a suc-
cessor (Glauben et al., 2009). 

2.5. Framework for this study 

Based on the literature review, we developed an analytical frame-
work to empirically explore the interrelationship between the three di-
mensions of sustainability and the factors influencing them, as shown in  
Fig. 1. Arrows from past sustainability to current sustainability reflect 
the concept of path dependency, which refers to situations where pre-
vious conditions strongly determine current performance (Sutherland 
et al., 2012a; Barnes et al., 2016). The framework also reflects empirical 
studies exploring the effects of stakeholder management on firm per-
formance (Agle et al., 1999; Berman et al., 1999; Galbreath, 2006; 
Hillman and Keim, 2001; Sharma and Henriques, 2005) indicated by the 
arrow from stakeholder management to current sustainability. Arrows 

from AES participation, diversification, and farm characteristics reflect 
quantitative studies exploring the influences of farm behaviours and 
characteristics on sustainability-related performance, such as technical 
efficiency (Hadley, 2006; Vigani and Dwyer, 2020), economic viability 
(Barnes et al., 2020, 2015), and environmental management (Westbury 
et al., 2011). 

The framework sees interrelationships between the three dimensions 
of farm-level sustainability as having a temporal dimension, where 
sustainability performance in the previous period affects current sus-
tainability. We cannot infer practical implications from the correlations 
between different dimensions of sustainability at the same point in time 
because they are a mixture of results determined by previous sustain-
ability, farms’ behaviours, and farms’ characteristics. Moreover, we 
have no idea from the correlations about which sustainability dimension 
we should deal with first or which management activities should be 
enhanced. By empirically exploring the impact of past sustainability and 
farm management on current sustainability, this study helps to identify 
how the trade-offs between different sustainability goals reflected in 
many farm decisions occur over time, which dimensions of sustainability 
we need to address as a priority, and how important stakeholder man-
agement is for farm-level sustainability. Other contributions include 
identifying the impact of participation in AESs, diversification, farm 
size, and farm managers’ ages on the sustainability of LFA farms in 
Northern England. 

3. Materials and methods 

3.1. Data 

A self-fill questionnaire was developed and distributed to obtain data 
for quantitative analysis. The questionnaire included questions on farm- 
level sustainability, stakeholder management and diversification, 
participation in AESs, farm size, and farm manager age. Questionnaires 
were mailed to 1000 farms located within LFAs in Northern England 
(Northeast, Northwest, Yorkshire and Humber). To select these farms, 
we first created a list of farms with their names, addresses, and postcodes 
from telephone directories found on the Internet. We then introduced 
the postcodes and LFAs boundaries into a GIS and extracted the farms 
within the LFAs until the number of extracted farms was 1000. We 
received 248 responses, and 174 that had no missing indicators were 
used in the analysis. To check the sample’s representativeness, we 
compared it to LFA grazing farms in England reported in government 
statistics in terms of farm area, livestock units, age of principal farmers, 
and AES participation, as shown in Table 2. Although the sample 
included farms of various sizes, it had a higher proportion of larger farms 
and a lower proportion of small farms than the population of LFA farms 
in England. Thus, the mean livestock units in the sample are larger than 
those of LFA farms in England. There were no apparent differences be-
tween the sample and the population regarding the age of the principal 
farmers and the proportion of farms participating in AESs. Considering 
this, the results of this study may more accurately reflect the behaviours 
and outcomes of larger farms in the population. Larger farms have a high 
share of farmland in England – LFA farms over 100 ha comprise 75% of 
LFA farmland (DEFRA, 2022). This suggests that they have a more sig-
nificant impact on the rural economy, environment, and society; 
therefore, the sample in this study is appropriate for considering 
farm-level sustainability. However, it should be noted that the results of 
this study might not be applicable to smaller farms. 

3.2. Questionnaire design 

The first step in designing the questionnaire was indicator selection. 
The choice of sustainability indicators is an important process that has a 
significant impact on results (Latruffe et al., 2016a; Lebacq et al., 2013). 
In this process it is important to reflect on the context of the study and to 
incorporate stakeholder opinions (Herrera et al., 2016; Lebacq et al., Fig. 1. Analytical Framework.  
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2013; Ripoll-Bosch et al., 2012). In addition, including as many sus-
tainability indicators as possible is desirable, though the costs of col-
lecting the information need to be considered carefully (Kelly et al., 
2018). Therefore, in this study, indicators were selected based on those 
that had been proposed in the literature and were then classified into the 
three sustainability dimensions that had been used in previous studies 
(Hayati, 2017; Latruffe et al., 2016a; Lebacq et al., 2013), taking into 
account the opinions of experts and farmers in the target area and the 
potential burden for respondents. First, initial lists of indicators were 
created for each of the three dimensions of sustainability. Second, each 
indicator was evaluated based on its importance to farmers and its 
measurability. This was done by five experts who had significant 
knowledge of farming in Northern England, along with two owners of 
LFA farms in the survey area. Third, we excluded indicators judged by 
the experts to be of low importance or hard to measure. Fourth, 
considering the themes that the indicators covered and the burden on 
respondents, three indicators were selected for each of the three 
dimensions. 

Profitability, the most commonly used indicator of economic effi-
ciency, savings, representing stability, and low reliance on subsidies, 
representing self-reliance, were selected as economic sustainability in-
dicators. Grazing farms in LFAs in England are highly vulnerable to re-
ductions in direct payments, as the average farm production income is 
negative, and they depend on direct payments for much of their income 
(Hubbard et al., 2019). Thus, low dependence on subsidies is an 
important indicator of economic sustainability. Barnes et al. (2020) used 
farm viability with a 50% subsidy removed from farm income as one of 
the criteria for assessing economic viability. Indicators of environmental 
sustainability comprised ground conditions, natural habitat, and biodi-
versity. These reflect that soil erosion and biodiversity loss are problems 
caused by overgrazing. The latter two indicators also reflect the English 
policy context, which prioritises nature recovery and public goods 

delivery (HM Government, 2018). The social indicators included suc-
cession, holidays, and isolation. These indicators reflect the LFA context, 
where succession is a challenge and farmer isolation is an important 
issue. While the indicators in this study reflect the context of LFA grazing 
farms in Northern England and include a broader range of themes, we do 
not include environmental aspects at a global level, such as greenhouse 
gas emissions, or external social aspects, such as social responsibilities 
and public concerns that the agricultural sector must consider. Although 
these are important aspects of agricultural sustainability and can have a 
direct relationship with the decision-making of individual farmers, these 
are difficult for farmers to self-evaluate as outcomes of their behaviours 
in the questionnaire unless they have the chance to receive feedback 
from a specialist in environmental impact assessment. 

Questions relating to each indicator of sustainability required farm 
owners to rate the condition of their farm compared to other farms in the 
region on a five-point Likert scale (much better/higher, better/higher, 
same, worse/lower, and much worse/lower). Some studies have shown 
that managers’ self-assessments of economic or environmental perfor-
mance have validity (Dess and Robinson, 1984; Murillo-Luna et al., 
2008; Sharma, 2001; Wagner, 2015). Although several social sustain-
ability indicators of agriculture have been proposed (e.g. FAO, 2014; 
Lebacq et al., 2013; Zahm et al., 2008), few studies have measured 
farm-level social sustainability (Mills et al., 2021). However, farm 
owners can generally assess whether successors have been identified and 
the possibility of succession (Barnes et al., 2020; Ruto and Garrod, 
2009), and the questionnaire includes a self-assessment of overall life 
satisfaction and quality of life using a Likert scale (Willock et al., 1999; 
Röös et al., 2019; Wojewódzka-Wiewiórska et al., 2020). We used a 
relative evaluation procedure that takes the average farm in the region 
as the relative reference value. An alternative to this is the absolute 
evaluation procedure that compares pre-defined tolerances or thresh-
olds as absolute reference values (de Olde et al., 2016; von Wirén-Lehr, 
2001). However, arriving at a clear definition of the absolute reference 
values of each indicator and the self-assessment of such absolute values 
by farmers is difficult, so the more straightforward relative assessment 
was adopted for this study. 

Our study aimed to examine the relationship between sustainability 
at different times, so the questionnaire contained questions about sus-
tainability over time asking about both the current period (2019/2020) 
and the situation five years previously (2014/2015). This study also 
aimed to determine the impact of farm activities on sustainability; thus, 
questions about activities, such as participation in AESs, livestock 
numbers, and diversification activities, were asked for the two time 
points. Questions about stakeholder management used a five-point 
Likert scale (always, often, sometimes, occasionally, not at all) to 
enquire whether farmers built relationships with each of the following 
stakeholder groups based on: family members, employees, sales part-
ners, suppliers, landowners, and the farming community (advisors and 
farmers’ groups). Questions about family and employees explored the 
extent to which the farmers had allocated decision-making authority 
over the previous five years. Questions about buyers, suppliers, land-
owners, and farming communities asked to what extent the farmers had 
strengthened relationships over those years. 

3.3. Measures 

Variables for the three dimensions of sustainability, both at the time 
of the survey and five years before the survey, were calculated as the 
sum of the three standardised indicators belonging to each of the three 
dimensions. This study focuses on examining and simplifying the 
complexity and trade-offs between the components of the three di-
mensions of sustainability to increase inter-comparability with other 
studies that have assessed the three dimensions of sustainability. In 
addition, as the importance of the components in the composite indi-
cator of sustainability depends on the internal and external environment 
of the farm (Barnes et al., 2015), it may not be possible to determine 

Table 2 
Characteristics of sample and survey areas.    

Farms in the 
sample 
(2019/20) 

LFA grazing farms 
in Englanda 

(2019/20) 

Number of farms Sum 174 6842 
North West 36 2363 
North East 91 1035 
Yorkshire and 
the Humber 

47 1337 

Proportions of farms by 
the farm size 

0–99 ha 34% 55% 
100–199 ha 24% 23% 
200–299 ha 11% 8% 
Over 300 ha 31% 14% 

Average Livestock Units North West 184.1 80.2 
North East 171.2 116.6 
Yorkshire and 
the Humber 

176.9 75.8 

Proportions of farms by 
the age of the 
principal farmerb 

20–34 5% 3% 
35–44 9% 7% 
45–54 22% 21% 
55–64 32% 30% 
Over 65 33% 40% 

Proportion of farms participating in AESs 68%c 66% [ ± 5%]d  

a Statistics of LFA grazing farms in England were retrieved from the Farm 
Business Survey, DEFRA. 

b As the categories used in the survey for the age of the principal farmers were 
different from those of the Farm Business Survey (FBS), we reclassified and 
aggregated the sample corresponding to the categories of FBS, assuming that the 
samples were evenly distributed within each category. 

c Farms participating in AESs in the sample had participated in either the Mid- 
tier or Higher-tier of the Countryside Stewardship Scheme from 2014/15–2019/ 
2020. 

d Proportions of farms in the population participating in AESs from the pop-
ulation were taken from the Farm Practice Survey 2018, DEFRA. The figure in 
square brackets indicates a 95% confidence interval. 
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whether one component always has higher importance than other 
components. Therefore, we assumed that all the components had similar 
importance for sustainability in order to evaluate various farm survival 
strategies as adaptations to the internal and external environment. 

The respondents rated the stakeholder management variables on the 
same five-point Likert scale described earlier. Previous studies have 
commonly used a Likert scale to capture stakeholder responses and at-
titudes (Agle et al., 1999; Alt et al., 2015; Berman et al., 1999; Sharma 
and Henriques, 2005; Wagner, 2015). The variable for participation in 
AESs is the sum of four dummy variables representing participation or 
non-participation in each of the four schemes in which farmers can 
voluntarily decide to participate. Two diversification variables are 
included, one representing business diversification and the other rep-
resenting agricultural diversification. The variable for farm size is live-
stock units, calculated in the same way as in the England Farm Business 
Survey. The variable for principal farm manager’s age is a six-point 
ordinal scale. The definitions and the descriptive statistics of these 
variables are given in Tables 3 and 6, and the descriptive statistics and 
correlation coefficients for the three dimensions of sustainability are 
given in Tables 4 and 5. 

3.4. Empirical model 

To explain the impact of sustainability in the past and the decision- 
based behaviour of farm businesses across the three dimensions of sus-
tainability, a multiple regression analysis was conducted based on three 
models using the three dimensions of sustainability at the time of the 
survey as dependent variables. The models are written as:  

yi20 = α+βiyi15 +γiX +ε                                                                  (1) 

where yi20 are the three dimensions of sustainability at the time of 
the survey, yi15 are the three dimensions of sustainability five years 
before the survey, i represents the dimension of sustainability, α is the 
intercept, X is a vector of variables for farm behaviour and character-
istics, β is a vector of regression coefficients of X, and ε is the error term. 
A key objective of this study is to explore the impact of stakeholder 
management on sustainability. However, the multiple regression models 
described above can only estimate the independent impact of each 
aspect of stakeholder management on sustainability as a regression co-
efficient. This coefficient excludes the impact of stakeholder manage-
ment towards multiple stakeholders on sustainability, such as the 

adoption of bottom-up decision-making processes within farm busi-
nesses. Thus, the model above may underestimate the impact of indi-
vidual stakeholder management on sustainability. To confirm whether 
underestimation occurred, we used models with a smaller number of 
stakeholder variables. Since stakeholder management towards family 
and employees or the management towards buyers and suppliers may 
sometimes be designed and conducted simultaneously, variables with a 
smaller p-value of the estimated regression coefficient in each category 
(internal stakeholder and value-chain stakeholder) were excluded. The 
relative magnitude of the impact of each explanatory variable on sus-
tainability was compared using standardised regression coefficients. 

To identify the relationship between the three dimensions of sus-
tainability at the same point in time, the correlation coefficients of the 
three dimensions of sustainability, both at the time of the survey and five 
years before the survey, were calculated. In addition, partial correlation 
coefficients for sustainability at the time of the survey were calculated 
by controlling the variable sets used as explanatory variables in Model 
(1). 

4. Results 

4.1. Model fitting results 

The results of the multiple regression analysis are shown in Table 8. 
Calculating the goodness-of-fit indices (AIC and BIC) for the all-inclusive 
(Models 1, 3, and 5) and restricted (Models 2, 4, and 6) models of the 
stakeholder variables, the latter showed better values. This result in-
dicates that stakeholder management variables in the same category 
have a common effect on sustainability and that their inclusion in the 
model simultaneously underestimates the impact of individual stake-
holder management on sustainability. Therefore, the remainder of this 
study interprets the estimation results from the restricted model. The 
variance inflation factor (VIF) was calculated to check for multi-
collinearity. The VIFs for all explanatory variables were less than 2, 
suggesting that multicollinearity was unlikely to occur. From the 
adjusted R-squared from the estimation results, 42.6% of economic 
sustainability, 50.4% of environmental sustainability, and 62.6% of 
social sustainability were explained by the explanatory variables 
included in the estimation. This study’s adjusted R-squared seems 
reasonable compared with similar analyses that used farm-level sus-
tainability as the dependent variable (Barnes et al., 2020; Piedra-Muñoz 

Table 3 
Definition and descriptive statistics of sustainability indicators.  

Sustainability 
Dimensions 

Variables Definition and description of question Mean Std. 
Dev. 

Economic 
Sustainability  

Five-point Likert scale reflecting answers by farmers to the questions asking them to rate their farm’s ECONOMIC 
performance compared to other local farms for each of the following on a scale of 1–5: Much higher (5), Higher 
(4), Same (3), Lower (2), Much lower (1)   

Profitability Profitability (How much money your farm makes compared to other similar local farms (e.g. size, livestock, 
facilities and labour) 

3.10 0.651 

Savings Savings for updating facilities, equipment and livestock 2.94 0.788 
Self-reliance Reliance on subsidy as an income sourcea 2.80 0.891 

Environmental 
Sustainability  

Five-point Likert scale reflecting answers by farmers to the questions asking them to rate their farm’s 
ENVIRONMENTAL performance compared to other local farms for each of the following on a scale of 1–5: Much 
better (5), Better (4), Same (3), Worse (2), Much worse (1)   

Natural 
habitat 

Condition of natural habitat 3.70 0.638 

Biodiversity Diversity of fauna and flora 3.55 0.725 
Ground Natural ground condition 3.44 0.709 

Social Sustainability  Five-point Likert scale reflecting answers by farmers to the questions asking them to rate their farm’s SOCIAL 
performance compared to other local farms for each of the following on a scale of 1–5: Much better (5), Better (4), 
Same (3), Worse (2), Much worse (1)   

Successor Ability to identify a successor 3.26 1.315 
Holiday Ability to take the holiday when you want to 2.47 1.176 
Isolation Engagement with local community 3.20 0.719  

a In the analysis, the ratings are reversed because a higher reliance on the subsidy means lower self-reliance. 
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et al., 2016). The F-test for R is significant at the 0.1% level in all three 
estimation results, so at least one or more variables explaining each 
dimension of sustainability are included in each model. 

4.2. Impacts of past sustainability on present sustainability 

The estimated values of the standardised coefficients of the explan-
atory variables in the multiple regression analysis represent a positive 
impact on sustainability when the value is positive, a negative impact on 
sustainability when the value is negative, and a greater impact when the 
absolute value is larger. All three dimensions of past sustainability 
significantly influence the same dimensions of sustainability. Past eco-
nomic sustainability significantly and negatively affects environmental 
sustainability but has no significant impact on social sustainability. Past 
environmental sustainability significantly and negatively affects social 
sustainability but has no significant impact on economic sustainability. 
Past social sustainability significantly and positively affects economic 
sustainability but has no significant impact on environmental 
sustainability. 

4.3. Impacts of farm behaviours and characteristics on sustainability 

Regarding the impact of stakeholder management on sustainability, 
strengthening the decision-making role of family members has a positive 
impact on social sustainability but no significant impact on economic 
and environmental sustainability. However, it may negatively affect 
environmental sustainability, as the p-value is not significant but close 
to 0.1. Stakeholder management towards employees, buyers, and land-
lords does not significantly affect any of the three dimensions of sus-
tainability. On the other hand, stakeholder management towards 
suppliers has a significant positive impact on economic sustainability 
but no significant impact on environmental and social sustainability. 
Stakeholder management towards the farming community has a sig-
nificant positive impact on environmental sustainability, but no signif-
icant impact on economic and social sustainability. Participation in AESs 
significantly and positively affects environmental sustainability, nega-
tively affects economic sustainability, and has no significant effect on 
social sustainability. Agricultural diversification has a significant posi-
tive impact on economic sustainability. However, farm diversification 
and farm owner age have no significant impact on sustainability. The 
size of the farm has a significant positive effect on economic sustain-
ability but no significant effect on environmental or social sustainability. 

4.4. Relative importance of each variable on farm-level sustainability 

Bar charts in Fig. 2., Fig. 3. and Fig. 4. show the standardised co-
efficients for each explanatory variable obtained from the regression 
analysis. The vertical axis of the graph shows the positive, negative, and 
relative magnitudes of the impact of each explanatory variable on each 
sustainability dimension. For example, among the factors affecting 
economic sustainability, past economic sustainability has the largest 
positive impact, followed by the negative impact of participation in 
AESs, the positive impact of farm size, diversification of the agricultural 
sector, and past social sustainability. Regarding the factors affecting 
environmental sustainability, past environmental sustainability has the 
largest positive impact, followed by the positive impact of stakeholder 
management on the farming community, the negative impact of past 
economic sustainability, and the positive impact of participation in 
AESs. Finally, regarding factors affecting social sustainability, past so-
cial sustainability has the largest positive impact, followed by the pos-
itive impact of stakeholder management on family and the negative 
impact of past environmental sustainability. 

4.5. Correlations between sustainability dimensions 

Tables 4 and 5 show the correlation coefficients between the three 
dimensions of sustainability at the time of the survey and the five years 
before the survey. The correlations between the three dimensions of 
sustainability at the same point in time indicate apparent relationships 
between them. At the time of the survey and five years before, there was 
a weak positive correlation between economic and social sustainability, 
suggesting that when comparing farms at the same point in time, farms 
with higher economic sustainability are more likely to exhibit higher 
social sustainability. In contrast, the correlations between economic and 
environmental sustainability and between environmental and social 
sustainability were close to zero, suggesting that when comparing farms 
at the same point in time, environmental sustainability appears to be 
unrelated to the other two dimensions of sustainability. Table 7 shows 
partial correlation coefficients between the three dimensions of sus-
tainability at the time of the survey, controlling all explanatory variables 
used in the multiple regression analysis, including all variables of 
stakeholder management. The results of the multiple regression analysis 
show that there are factors influencing two different dimensions: past 
economic sustainability and participation in AESs. Therefore, the partial 
correlation coefficients between the three dimensions of sustainability 
show the correlation with the effects of these common factors being 
controlled. The partial correlation coefficient between economic and 
social sustainability at the time of the survey was lower and less sig-
nificant than the apparent positive correlation between economic and 
social sustainability, suggesting that the positive relationship between 
economic and social sustainability is determined by past social sus-
tainability. The partial correlation coefficient between environmental 
and social sustainability at the time of the survey is larger and more 
significant than the apparent positive correlation between environ-
mental and social sustainability. This suggests that the relationship be-
tween environmental and social sustainability should be positive, but 
decisions to participate in AESs and past environmental sustainability 
have weakened the positive relationship. 

5. Discussion 

This section examines the following. First, based on the results of the 
multiple regression analysis, the validity and novelty of the results and 
their policy implications are discussed. Second, we discuss the appro-
priate methods to capture trade-offs and synergies, between the three 
dimensions of sustainability in LFA farms in Northern England and the 
measures required to balance them. 

Table 4 
Descriptive statistics and correlations of the three dimensions of farm-level 
sustainability.   

Mean Std. Dev. 1 2 3 

1 Economic Sustainability  0.00  2.216  1.000     
2 Environmental 

Sustainability  
0.00  2.366  -0.023  1.000   

3 Social Sustainability  0.00  1.960  0.276**  0.038  1.000 

** p < 0.01. 

Table 5 
Descriptive statistics and correlations of the three dimensions of previous farm- 
level sustainability.   

Mean Std. Div. 1 2 3 

1 Past Economic Sustainability  0.00  2.109  1.000     
2 Past Environmental 

Sustainability  
0.00  2.480  -0.058  1.000  1.000 

3 Past Social Sustainability  0.00  1.960  0.173*  0.104  

* p < 0.05. 
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5.1. Sustainability factors 

The multiple regression analysis includes a range of factors consid-
ered in previous studies to be important at the farm level. This reflects 
the strategic behaviours of farm businesses based on their internal and 
external environments and provides a detailed description of the reality 
of the business, as well as an assessment of the relative importance of 
each factor, as shown in Fig. 5. This study also examines the extent to 
which past sustainability determines current sustainability and the 
impact of stakeholder management on sustainability, which has rarely 
been examined for firms in the agricultural sector. 

However, this study does not include factors that have gained more 
attention in recent studies, such as the organizational capability and 
entrepreneurial orientation of farm businesses (Dias et al., 2021, 2019a, 
2019b; Yoshida et al., 2019). Nevertheless, as responding appropriately 
to stakeholder demands can be seen as one component of organizational 
capabilities (Wagner, 2015), the impacts of stakeholder management 
may somehow include the impacts of organizational capabilities or 
entrepreneurship. In addition, the impact of farms’ location and 
farmers’ beliefs and skills, which rarely changed at the two points in 
time when sustainability was assessed, may be included in the past 
sustainability variables. 

5.1.1. Past sustainability performance 
The positive impact of past economic sustainability on current eco-

nomic sustainability suggests that farms achieving high profitability and 
savings have a greater accumulation of tangible and intangible resources 
that enable the implementation of effective businesses and continuously 
generate higher economic performance (Barney, 1991; Dias et al., 
2021). The negative impact of past economic sustainability on envi-
ronmental sustainability shows that even in LFAs where extensive 
grazing is predominant, economically successful farms risk lower in-
comes if they practice environmentally friendly farming practices 
(Defrancesco et al., 2008; Dupraz et al., 2003; Ruto and Garrod, 2009; 
Wilson and Hart, 2000). The lack of a significant impact of past eco-
nomic sustainability on social sustainability is not consistent with the 
argument that the better economic performance of farms leads to higher 
life satisfaction for farmers or smoother successions (Glover and Reay, 

2015; May et al., 2019; Sutherland, 2010; Wojewódzka-Wiewiórska 
et al., 2020). This suggests that high economic performance is not 
related to better working conditions and that relatively high economic 
performance in the survey area may not necessarily be attractive to 
successors. Therefore, for LFA farms in Northern England, improved 
economic performance may not always improve social sustainability. 

The positive impact of past environmental sustainability on current 
environmental sustainability shows that farms that exhibit high envi-
ronmental performance are more likely to conserve the environment 
over the longer term. Therefore, an effective way to improve environ-
mental sustainability is to increase support for farms that are currently 
not fully engaged in environmental protection activities. This is the 
strategy currently being pursued in England with the recent introduction 
of new agri-environment schemes, such as the Sustainable Farming 
Incentive. The lack of a significant impact of past environmental sus-
tainability on economic sustainability suggests that high environmental 
performance has been achieved in ways that do not affect farm income 
or dependency on subsidies, rather than on activities that reduce the 
number of livestock and compensate for reduced farm income through 
subsidies (Hennessy and Rehman, 2008), which would result in reduced 
economic viability. However, considering that farm conservation ac-
tivities potentially lead to cost savings and access to higher value-added 
markets (Dwyer et al., 2007), and that higher levels of environmental 
technology can lead to improved profitability (Piedra-Muñoz et al., 
2016), there may be opportunities for LFA farms in Northern England to 
develop production techniques, marketing, and food value chains that 
simultaneously improve environmental and economic performance. The 
negative impact of past environmental sustainability on social sustain-
ability is difficult to explain because there are few studies on this topic. 

Table 6 
Explanatory variables other than variables of the previous sustainability.  

Categories Variables Definition and description of question Mean Std. 
Dev. 

Characteristics of 
farms 

Livestock Unit Total LU (livestock unit) of farm 170 188.3 
Farmer’s Age Age of the principal farm manager on six scales ranging from 1 (20–30 years) to 6 (> 70 years) 4.28 1.176 

Diversification Agricultural-Diversification Change of the share of LSU of the livestock sectors other than the largest livestock sector in total LSU 
from 2014/15–2019/2020 

-0.00 0.127 

Farm-Diversification Change of the number of businessesa conducted by farm from 2014/15–2019/2020 1.12 1.631 
Agri-environmental 

scheme 
AESs Participation Number of AESsb that farm has participated in during 2014/15–2019/2020 1.96 1.088 

Stakeholder 
Management  

Five-point Likert scale reflecting answers by farmers to questions asking about their stakeholder 
relationships over the last five years: Always (5), Frequently (4), Sometimes (3), Occasionally (2), 
Never (1).   

Strengthen Family Decision Have you assigned decision-making roles to the other family members? 2.53 1.298 
Strengthen Employee 
Decision 

Have you assigned decision-making roles to the other employees? 1.82 1.015 

Strengthen Buyer 
Relationship 

Have you strengthened existing sales channels (for example, regular personal interactions (formal or 
informal), making contracts or changing production methods to suit buyers’ needs)? 

2.52 1.220 

Strengthen Supplier 
Relationship 

Have you strengthened existing or potential relationships with suppliers of feed or forage (for 
example, regular personal interactions (formal or informal) or making contracts)? 

2.76 1.186 

Strengthen Landlord 
Relationship 

Have you strengthened existing or potential relationships with landlords? 2.27 1.361 

Strengthen Farming 
Community Relationship 

Have you made and improved relationships with groups or experts to get information about farming 
technology or policy (for example, participate in farmers’ group or regular interactions with 
neighbouring farmers or advisors)? 

2.88 1.273  

a Direct marketing, produce-processed food, selling wool/skins/hides, tourism, tourist accommodation and catering, sport and recreation, solar energy, wind farms, 
other sources of renewable energy, letting buildings or land for farming use, letting buildings or land for non-farming use 

b Greening of BPS, Mid-tier Scheme of CS, Higher-tier Scheme of CS, Hedgerows and Boundary Grants of CS. 

Table 7 
Partial correlation coefficients of the 3 dimensions of the farm-level 
sustainability.   

1 2 3 

1 Economic Sustainability       
2 Environmental Sustainability  -0.007     
3 Social Sustainability  0.127+ 0.129+

+ p < 0.1. 
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Possible explanations are as follows: the labour necessary to implement 
environmental management (Dwyer et al., 2007) may worsen the 
working environment on farms, and increased environmental perfor-
mance may enhance farm owners’ attachment to farming and their 
identity as farmers, factors which are both strongly linked to farmers’ 
motivations for environmental conservation activities (Mills et al., 
2017), and in turn, this strengthening of attachment to the farm may 
prevent them from passing it on to their successors (Kirkpatrick, 2013). 

The positive impact of past social sustainability on current social 
sustainability indicates that a farm’s succession plans, working envi-
ronment, and good SEW tend to persist over time. In addition, the 
positive impact of past social sustainability on economic sustainability 

indicates that, as previous studies have suggested, through good suc-
cession planning and community involvement, medium- and long-term 
business planning and capital accumulation on farms can be enhanced, 
enabling them to operate their businesses more effectively (Barnes et al., 
2020; Dwyer et al., 2007). Therefore, support to enhance the working 
environment and life satisfaction of farmers, family members, and em-
ployees (May et al., 2019; Wojewódzka-Wiewiórska et al., 2020) is 
important for promoting farm businesses’ economic sustainability. The 
lack of a significant impact of past social sustainability on environmental 
sustainability may reflect the fact that the influence of participation in 
AESs on succession varies from farm to farm (Ruto and Garrod, 2009; 
Wilson and Hart, 2000). Also, human resources are an important factor 

Table 8 
β coefficients of explanatory variables for the 3 dimensions of the farm-level sustainability.   

Economic Sustainability Environmental Sustainability Social Sustainability  

Model1 Model2 Model3 Model4 Model5 Model6 

Past Economic Sustainability  0.471***  0.470***  -0.146**  -0.159**  -0.072  -0.075 
Past Environmental Sustainability  0.064  0.062  0.621***  0.605***  -0.089*  -0.087+

Past Social Sustainability  0.127+ 0.132*  -0.05  -0.049  0.739***  0.747*** 
Livestock Unit  0.125+ 0.137*  -0.039  -0.047  0.012  0.025 
Farmer’s Age  -0.057  -0.056  -0.017  -0.026  -0.024  -0.026 
Agricultural Diversification  0.112+ 0.119+ 0.056  0.066  0.029  0.034 
Farm Diversification  -0.088  -0.084  0.044  0.050  -0.051  -0.052 
Policy Participation  -0.138*  -0.127*  0.117+ 0.100+ -0.032  -0.020 
Strengthen Family Decision  -0.087  -0.071  -0.087  -0.110+ 0.136**  0.138* 
Strengthen Employee Decision  0.059  -0.061  0.028       
Strengthen Buyers Relationship  0.022  0.060  0.062       
Strengthen Supplier Relationship  0.124  0.139+ 0.040  0.032  -0.019  0.018 
Strengthen Landlord Relationship  -0.026  -0.092  0.020       
Strengthen Farming Community Relationship  0.064  0.057  0.162*  0.156*  0.042  0.056 
R2  0.429  0.426  0.514  0.504  0.630  0.626 
Adjusted-R2  0.379  0.387  0.471  0.470  0.597  0.601 
F-test  8.530***  10.911***  12.016***  14.957***  19.337***  24.660*** 
AIC  208.408  203.430  202.910  200.533  89.885  85.713 
BIC  255.794  241.339  250.296  238.442  137.271  123.621 

Standardized coefficients are showed in the table. 
+ p < 0.1 
* p < 0.05 
** p < 0.01 
df1 = 14, df2 = 159 for model 1, 3 and 5. df1 = 11, df2 = 162 for model 2, 4 and 6 

Fig. 2. Standard coefficients of factors of economic sustainability.  

Fig. 3. Standard coefficients of factors of environmental sustainability.  

Fig. 4. Standard coefficients of factors of social sustainability.  
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in implementing conservation activities (Dwyer et al., 2007), and 
farmers are sometimes not willing to engage in conservation activities 
owing to the associated labour requirements and on the impact this will 
have on their working conditions. 

5.1.2. Stakeholder management 
Stakeholder theory suggests that by using the relationship between a 

business and stakeholders as the unit of analysis for determining the 
objectives of businesses and formulating strategies, managers can con-
nect business and ethics and manage a business to create greater value 
for both business and stakeholders (Parmar et al., 2010). Empirical an-
alyses of businesses in industries other than agriculture show that, 
although stakeholder management is a critical factor in sustainability, 
building relationships with individual stakeholders does not always 
have a positive impact on economic, environmental, and social sus-
tainability (Agle et al., 1999; Berman et al., 1999; Galbreath, 2006; 
Hillman and Keim, 2001; Sharma and Henriques, 2005). 

Our study shows that stakeholder management by farm businesses is 
an essential factor in sustainability, but stakeholder management does 
not always have a positive impact on sustainability in LFAs in Northern 
England. This suggests that applying stakeholder theory to farm busi-
nesses can be a useful approach when designing measures to promote 
sustainable agriculture. In addition, as the impact of stakeholders is 
assumed to vary depending on the characteristics of the industry, region, 
and business (Berman et al., 1999), further empirical study can inform 
effective stakeholder management according to local context and loca-
tion conditions. 

The positive impact of strengthening family decision-making roles on 
social sustainability may be because decisions that maintain SEW on the 
farm and improve the well-being of the farm family are likely to be 
chosen (Glover and Reay, 2015) or that successors who participate in 
decision-making are more willing to stay on the farm (May et al., 2019). 
The lack of impact on economic sustainability from strengthening the 
decision-making role of family members, suggests that there have been 
no negative side effects linked to decisions focusing on SEW and the 
working conditions on farms and ignorance of the economic conditions 
of farms (Glover and Reay, 2015). The negative impact of strengthening 
family decision-making on environmental sustainability suggests that 
environmental activities may not be perceived as attractive to family 
members or successors. Strengthening the decision-making role of em-
ployees had no significant impact on any of the three dimensions of 
sustainability. 

From the above, it can be argued that stakeholder management to-
wards internal stakeholders in LFA farms in Northern England mainly 
influences sustainability through SEW, which is passed on from 

generation to generation on farms. However, some farm managers may 
see family members and employees merely as labour and fail to utilise 
them fully as human resources (HR) for effective environmental con-
servation activities and business development. Thus, we recommend 
that farm managers improve their organisational capabilities through 
participating in effective HR management and education programmes. 
In addition, although it has been shown that the implementation of 
environmental conservation activities is strongly linked to the identity 
and beliefs of farm owners (Mills et al., 2017), the impact and role of 
family interests and involvement in environmental conservation activ-
ities have not been sufficiently explored. Given this opportunity, 
agri-environmental policy instruments could be designed to provide 
more motivation for family members and employees to become 
involved, perhaps through increasing opportunities for skills develop-
ment or networking. 

The lack of a significant impact on economic sustainability from 
strengthening relationships with buyers may reflect farmers’ lack of 
trust in distributors, retailers, and commercial customers, their concerns 
about the risk of becoming more dependent on them (Cox et al., 2007; 
Ilbery and Maye, 2005), and their difficulties in engaging in direct 
marketing (Uematsu and Mishra, 2011). The positive impact of 
strengthening relationships with suppliers on economic sustainability, 
suggests that building relationships with feed suppliers can contribute to 
better economic performance, as fluctuations in feed costs have had a 
significant impact on profitability and costs in the region (DEFRA, 
2020b, 2019b). Thus, improved food supply chains that enable direct or 
differentiated marketing and support for feed suppliers to provide feed 
at a stable price could be an effective measure to improve the economic 
sustainability of LFA farms in Northern England. Furthermore, as con-
sumers become increasingly concerned about environmental issues, 
enhancing relationships between farmers, buyers, and suppliers in the 
value chain can be expected to have a positive impact on environmental 
sustainability. 

The positive impact of developing relationships with farming com-
munities around environmental sustainability indicates that local 
expertise can provide valuable resources for adopting and improving 
environmental management, as shown in previous studies (Lastra-Bravo 
et al., 2015; Mills et al., 2018, 2017; Polman and Slangen, 2008; 
Westerink et al., 2017). On the other hand, the finding that developing 
relationships with the farming community has little significant impact 
on economic and social sustainability may have several explanations. 
For example, some farmers may prefer friendships with non-farmers 
(Dwyer et al., 2007); neighbouring farmers’ negative attitudes to-
wards the future of farming may have discouraged successors from 
staying on the farm (May et al., 2019); or perhaps some communities 
may not have developed influential farmer groups and networks. 
Although strengthening relationships with landlords does not have a 
significant impact on sustainability, it can affect the introduction of 
diversification activities by farm businesses (Maye et al., 2009), 
participation in AESs (Defrancesco et al., 2008; Ruto and Garrod, 2009), 
and the adoption of direct marketing practices (King et al., 2017). Future 
studies should explore the potential influence of these activities on 
sustainability. 

5.1.3. Participation in AESs 
The negative impact on economic sustainability and the positive 

impact on environmental sustainability of participation in AESs are 
consistent with the findings of previous studies (Blazy et al., 2015; 
Udagawa et al., 2014). These studies show that farms participating in 
AESs tend to improve their environmental performance, while reducing 
farm income and increasing their dependence on subsidies. 

5.1.4. Diversification and farm size, owners’ age 
The positive impact of agricultural diversification on economic 

performance is consistent with previous research (Barnes et al., 2015), 
suggesting that specialisation in particular livestock is a less effective 

Fig. 5. Structural model of farm-level sustainability and behaviour based on 
the significant (10%) coefficients estimated by model 2, model 4 and model 6 
in Table 8. 
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strategy than reducing risk by diversifying revenue sources from a wider 
variety of livestock (de Roest et al., 2018). On the other hand, the lack of 
significant impact of farm diversification on economic sustainability 
suggests that good business practices, such as the effective use of farm 
resources, reduction of market risks, and exploiting the higher added 
value of niche markets, may not have been adopted (de Roest et al., 
2018). 

The positive impact of farm size on economic sustainability is 
consistent with previous studies (Barnes et al., 2015; Coppola et al., 
2020), suggesting that larger farms have a higher potential for economic 
growth. However, the impact of farm size on environmental and social 
sustainability is not significant, suggesting that large farms do not al-
ways have an advantage in the creation of public goods, succession, and 
farmers’ livelihood satisfaction. The lack of impact of farm owners’ ages 
on sustainability is consistent with previous research (Barnes et al., 
2020; Westbury et al., 2011), suggesting that a farmer’s age does not 
determine the sustainability of their farms. 

5.2. Trade-offs, synergies, and the three dimensions of sustainability 

The following sections discuss measures that can be used to balance 
the sustainability dimensions of LFA farm businesses in Northern En-
gland based on the results of this study and provides a rationale to 
ensure the validity of the above claims. 

5.2.1. Balancing economic and environmental sustainability 
The analysis reported above suggests that trade-offs exist between 

environmental and economic sustainability. Specifically, farm busi-
nesses that were economically successful in the past have consolidated 
this success and moved towards lower environmental performance. By 
contrast, farms that participate in AESs show improved environmental 
sustainability but weaker economic performance, with lower farm in-
comes and an increased reliance on subsidies. These are consistent with 
previous observations of farm behaviours in the UK uplands by several 
authors (e.g. Ingram et al., 2013; Morris et al., 2017; Sutherland, 2010). 
If farmers do not perceive the need to change their existing farming 
systems in response to trigger events, such as succession or policy re-
form, this trend may continue following the path dependence of farm 
businesses (Sutherland et al., 2012a). In this case, we would see 
increased differentiation of farms in the survey area into those with high 
economic and low environmental sustainability, and those with high 
environmental but low economic sustainability. This second group of 
farms, while more economically vulnerable, plays a greater role in the 
delivery of public goods and their survival can be supported by pay-
ments from Defra’s new Environmental Land Management schemes that 
are designed to promote the increased delivery of a variety of public 
goods (DEFRA, 2020d). 

To maintain a balance between economic and environmental sus-
tainability in the future, it is necessary to identify the factors that 
contribute to the decline in environmental performance in farm busi-
nesses that achieve high economic performance. It is also important that 
future schemes are designed to target these farms to promote their 
ability to deliver public goods without compromising their economic 
sustainability. This could include introducing technologies that 
contribute to cost-saving and lower environmental impacts, developing 
supply chains where the environmental benefits produced by agricul-
tural production are converted into a higher added value of products 
(Coyne et al., 2021; Mylan et al., 2015), or by expanding diversification 
activities, such as renewable energy production, that provide environ-
mental benefits but also make a profit (Sutherland et al., 2016). 

On the other hand, the observation that past environmental sus-
tainability does not seem to have a negative impact on current economic 
sustainability suggests that implementing environment-friendly activ-
ities does not have to result in lower economic performance. With the 
halving of the Basic Payment to farmers in England by 2024 and its 
withdrawal by 2027 (DEFRA, 2020d), many farmers are likely to 

become increasingly reliant on payments from a new generation of 
agri-environment schemes that use public money to pay for public goods 
(Bateman and Balmford, 2018) to ensure their economic viability. 
Future agri-environmental policies should seek to reduce this reliance 
on subsidies to promote farmers’ environmental conservation behaviour 
and encourage the use of other non-economic incentives, such as stim-
ulating participation in farming networks and improving advisory ser-
vices (Lastra-Bravo et al., 2015; Mills et al., 2017). The fact that many 
farmers are concerned about the environment (Wilson and Hart, 2000) 
and that many farms undertake environmental management not sup-
ported by payments (Mills et al., 2018) confirms the potential impor-
tance of non-economic incentives to work in conjunction with subsidies 
to deliver a blended approach to public good delivery. 

5.2.2. Balancing economic and social sustainability 
The relationship between the economic and social sustainability of 

LFA farms in Northern England was weak but significantly positive in 
both 2014/15 and 2019/20, suggesting that some synergies exist be-
tween economic and social sustainability. However, the results of the 
multiple-regression analysis show that past social sustainability posi-
tively affects both economic and social sustainability but that past 
economic sustainability does not significantly affect current social sus-
tainability, suggesting that the relationship between economic and so-
cial sustainability is not synergistic. Improved social performance leads 
to better economic performance; however, the reverse is not true. 
Therefore, measures primarily aimed at income support for farms or 
increasing business efficiency cannot be expected to spill over into better 
social sustainability; in contrast, support for farms’ social dimensions 
may lead to better economic performance. This proposition is under-
standable considering the positive influence of succession planning on 
the economic viability of farms (Barnes et al., 2020; Barnes, 2022), the 
difference between a sufficient income level for farmers who intend to 
retire in the near future, the level of income attractive to their successors 
(Marini et al., 2011) or sufficient to hire successors (Sutherland, 2010), 
and the possibility that business expansion could be associated with an 
increase in stress and mental health problems (Glover and Reay et al., 
2015; Wojewódzka-Wiewiórska et al., 2020). Therefore, direct support 
for the social sustainability of farms is essential; for example, support for 
the creation of systems that enable smooth succession and improve 
working conditions for family members and employees. 

5.2.3. Balancing environmental and social sustainability 
The relationship between the environmental and social sustainability 

of LFA farms in Northern England was not significant in either 2014/15 
or 2019/20; however, the results of the multiple-regression analysis 
suggest that farm businesses face a trade-off between environmental and 
social sustainability. In addition, stakeholder management of family 
members has a significant positive impact on social sustainability. 

Possible explanations of a conflict between environmental conser-
vation activities and the satisfaction of family members and successors 
include farm owners’ attachment to their farms, which is strongly linked 
to environmental conservation and prevents succession (Kirkpatrick, 
2013). Membership to AESs requires a binding contract that many 
farmers do not want to pass on to their successors (Ruto and Garrod, 
2009), and successors are also worried that such voluntary agreements 
will limit their decision-making in the future (Sutherland, 2010). In 
addition, conservation activities and subsidies are sometimes seen to be 
not a good way to preserve family livelihood and farm survival (Ingram 
et al., 2013). Whichever explanation is correct, unless 
agri-environmental activities are positively addressed not only by farm 
owners but also by their successors and family members, farm owner 
turnover and family opposition may make it challenging to guarantee 
long-term environmental sustainability. 
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6. Conclusions 

Resolving trade-offs between different sustainability goals is vital to 
achieve sustainable agriculture; however, there have been insufficient 
empirical analyses to inform effective policy design and farm decision 
support. In addition, the role of stakeholder management in sustainable 
agriculture has yet to be fully explored. 

In this study, we conducted a questionnaire survey of LFA farms in 
Northern England and quantitative data analysis to understand the 
relationship between the three dimensions of sustainability at different 
points in time and the impact of various factors, including stakeholder 
management, on sustainability. The results show that past sustainability 
has an influence on current sustainability and that factors common to 
different dimensions of sustainability may be responsible for the trade- 
offs sometimes faced by farm businesses. Past social sustainability is 
found to have a significant and positive influence on economic sus-
tainability. However, the reverse is not found. These results imply that 
providing direct support to improve the social sustainability of farms 
may be important and could potentially serve as a means to promote 
economic growth in farm businesses. Regarding relationships between 
economic and environmental sustainability, the former is found to 
determine the latter, though the opposite relationship is found to be 
insignificant. This suggests that trade-offs occur in economically suc-
cessful farms that practise less environmentally friendly farming to help 
them achieve improved economic performance. More significantly, our 
findings revealed that participation in AESs has a significantly negative 
impact on economic sustainability, despite having a positive effect on 
environmental sustainability. This suggests that prior participation in 
AESs may have led to trade-offs between economic and environmental 
performance. The results of this study show that stakeholder manage-
ment is a critical factor in determining farm-level sustainability and that 
its impact on sustainability varies according to the type of stakeholder. 
For example, environmental sustainability was found to improve as the 
result of farmers’ efforts s to strengthen their relationships with farmer 
groups and experts. However, environmental sustainability fell as the 
result of efforts to strengthen family decision roles, though this has a 
positive impact on social sustainability. These results suggest that future 
agri-environmental policies should not only offer incentives to farm 
owners but also encourage them to improve their networks and recog-
nise the needs of their successors and families. Therefore, efforts to 
achieve sustainable agriculture should promote the design and imple-
mentation of policy support that can help to develop effective re-
lationships between farmers and their stakeholders. 

There are few limitations to this study. The sustainability indicators 
cover a limited range of issues regarding sustainability, reflecting the 
need to reduce the burden on farmers completing the questionnaire. The 
selection of indicators may have influenced the results, which indicated 
that social sustainability and stakeholder management were crucial to 
understanding the development pathway of farm businesses towards 
sustainable agriculture. However, these indicators depend on farmer 
self-assessment and could be improved later in qualitative studies. For 
instance, if the indicators for stakeholder management could have 
identified the heterogeneity of relationships and the quality of man-
agement to improve relationships by considering different farmer 
groups, or the amount or quality of resources that farms provide to their 
stakeholders, then results could have identified that of stakeholder 
management had other, more significant, impacts on sustainability.　It 
is worth noting that some stakeholders who were not explicitly 
considered in our study may still play a vital role in determining the 
sustainability of farms. It may be worthwhile to explore their impor-
tance in future studies. Our analysis did not find that enhancing the 
relationships with buyers has had a significant impact on farms’ sus-
tainability, but some farmers are attempting to establish direct and short 
supply chains to improve control over their businesses and mitigate 
market risks (Dubois, 2018; Kneafsey et al., 2013). Future qualitative 
studies that investigate farms’ relationships with citizens and consumers 

from this perspective could yield significant insights into stakeholder 
management that could promote economic viability and self-reliance in 
farming. 
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