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A B S T R A C T   

The growing movement of ‘regenerative agriculture’ (RA) claims to provide a way to adapt to a changing climate 
by regenerating landscapes while meeting the social and economic needs of farmers and their communities. 
Current research suggests that through the application of socio-ecological (SES) principles, RA can build a 
farmer’s sense of their ability to successfully manage land for a range of outcomes and adapt to changes, also 
known as farming self-efficacy. Further, it is argued that by increasing farming self-efficacy, farmers experience 
improved wellbeing. Up until now, the role of farming self-efficacy as a potential wellbeing pathway has only 
been examined in the qualitative literature. We address this gap through a two-part exploratory study of 
Australian graziers. Firstly, we undertake an exploratory factor analysis (EFA) to identify a measure of RA 
principles. We then use this measure to examine whether farming self-efficacy mediates the effect engaging in RA 
has on three different measures of subjective wellbeing (hedonic wellbeing, eudaimonic wellbeing and evaluative 
wellbeing). Results of the EFA identified a two-factor structure of RA principles. These were labelled “holistic 
planning and monitoring” and “prioritising landscape regeneration”. Only the latter was strongly associated with 
farming selfefficacy and wellbeing. Mediation was tested through three separate SEM analyses. Findings showed 
that the positive relationship between “prioritising landscape regeneration” and all subjective wellbeing mea-
sures were significantly mediated by farming self-efficacy. Our results are consistent with the hypothesis that 
regenerative agriculture may support long-term adaptation to climatic variability through building farming self- 
efficacy and wellbeing.   

1. Introduction 

Increasingly, agricultural land managers are being asked to meet the 
seemingly conflicting demands of increasing food production to support 
a global population and improving the sustainability and health of 
agricultural landscapes, all while adapting to the impacts of climate 
change on agriculture (Smith, 2013; Foley et al., 2005). The same 
practices that have contributed to rapid growth in agricultural produc-
tivity – such as the use of synthetic fertilisers and other intensive farming 
practices – are argued to have contributed globally to reduced health of 
key ecosystem services, such as biodiversity, soil carbon and fresh water 
(Baude et al., 2019). Many now question the sustainability of conven-
tional agricultural systems, and argue for a shift to alternative agricul-
tural systems that are better able to achieve the goals of food production 

while supporting ecosystem health (Tilman et al., 2002; Dubey et al., 
2021). Such a shift is considered to be critical to adapting to the stresses 
that global climate change places on agricultural systems (Maia et al., 
2018; Wall and Smit, 2005), while ensuring food security and human 
wellbeing into the future (Patz et al., 2012). 

At the centre of such transformation is the farmer. Farmers, defined 
as agricultural land managers, are responsible for managing the one- 
third of the world’s ice-free land that is currently used for agriculture 
(Shukla et al., 2019). Their decisions about the management of soil 
carbon, ground cover, fertiliser use, grazing and cropping practices 
impact on both environmental health and food production (Shukla et al., 
2019). Transforming agricultural systems in ways that sustain food 
production, support ecosystem services, and cope with environmental 
challenges, relies on agricultural land managers having the skills, 
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capability and capacity to achieve these things (Gosnell et al., 2020a). 
Identifying approaches to transforming agricultural systems that 

enable and support farmers to achieve the complex and ambitious ob-
jectives identified above is critical. This is particularly challenging, 
given that land degradation and climate change are recognised threats to 
farmer wellbeing (eg. Hanigan, Schirmer, and Niyonsenga 2018). Mul-
tiple studies have demonstrated the adverse effects of extreme weather 
events associated with climate change on the psychological health of 
farmers, albeit not all and not in all circumstances (Hanigan et al., 2018; 
Obrien et al., 2014; Stain et al., 2011; Daghagh Yazd et al., 2019). These 
impacts compound existing wellbeing stressors commonly experienced 
by this occupational group, including long working hours, fluctuating 
income, financial stress and isolation (McShane et al., 2016; Truchot and 
Andela, 2018; Wheeler et al., 2018). 

Worldwide, a growing number of agricultural land managers 
(referred to as farmers from this point on) are shifting to use of regen-
erative agricultural (RA) systems as a way of responding to these chal-
lenges (Soloviev and Landua, 2016). The term ‘regenerative agriculture’ 
was first coined by Robert Rodale, who argued that through adopting 
this approach a farm system could simultaneously regenerate the natural 
landscape and produce enough agricultural product to meet the social 
and economic needs of the farmer and their community (Rodale, 1983). 
While exact numbers of regenerative farmers are unknown, interest and 
investment in regenerative agriculture has grown over recent years 
(McCarthy et al., 2020; Newton et al., 2020; Gosnell et al., 2020b). One 
of the drivers of growth has been claims that this type of farm man-
agement has a positive impact on farmers’ social and psychological re-
sources (Gosnell et al., 2019; Cross and Ampt, 2017; Gordon et al., 
2021), including their wellbeing and quality of life (LaCanne and 
Lundgren, 2018; Ikerd, 2021; Brown, 2018; White, 2020; Brown et al., 
2021). 

Recent research has suggested RA has positive social and psycho-
logical benefits through its role in enabling farmers to adapt to climate 
change and other challenges (Gosnell et al., 2020a; Gosnell et al., 2019; 
Sherren et al., 2012). It has been argued that these benefits may be 
attributable to the adoption of a socio-ecological systems (SES) 
approach to managing the farm, a defining feature of RA (Gosnell et al., 
2020a; Gordon et al., 2021; Massy, 2017; Hruska et al., 2017). Using SES 
principles to guide farm management requires a focus on understanding 
and managing the interrelationships between the natural, social and 
production components of the farm, and using this whole-of-system 
perspective to inform management decisions (Hruska et al., 2017). 
From this perspective, the social and psychological aspects of RA are 
considered as important as the landscape-based outcomes (Sayre et al., 
2011; Schreefel et al., 2020). 

Previous studies examining the social and psychological aspects of 
RA suggest farmers who adopt RA systems experience an increase in 
their sense of confidence and ability to effectively manage the landscape 
and respond to challenges when they arise (Gosnell et al., 2020a; Hruska 
et al., 2017; Mann and Sherren, 2018; Thackway et al., 2018; de Villiers 
et al., 2014). A person’s sense of confidence and ability to make de-
cisions are an important psychological resource many term ‘self-effi-
cacy’ (Bandura, 2012). Self-efficacy helps people adapt to change and 
contributes to individual wellbeing across many occupational settings 
(Avey et al., 2011), including in the agricultural sector (Le Dang et al., 
2014; Gebrehiwot and van der Veen, 2015; Obrien et al., 2012; Burnham 
and Ma, 2017). Self-efficacy is defined as a person’s perception and 
belief about how capable they are to achieve particular roles and en-
deavours (Bandura, 2006). The role of self-efficacy in improving the 
wellbeing of regenerative farmers has been examined in a small number 
of qualitative studies (Gosnell et al., 2020b; Sherren et al., 2012; Tour-
angeau and Sherren, 2020). These studies have highlighted the whole- 
of-farm SES approach as an important aspect of RA that contributes to 
improving both farming self-efficacy and farmer wellbeing. However, 
quantitative examination of these relationships is lacking, highlighting a 
gap in the literature. Quantitative exploration of these relationships is 

challenging, not least due to a lack of consensus on how to measure 
whether a farmer is engaging in RA using a SES approach. 

Addressing this gap in the literature requires an approach to defining 
RA that focuses on the adoption of RA principles (characterised by a 
focus on the farm as a SES). This can complement other approaches to 
defining RA, which often focus on the adoption of specific practices. 
While practice-based definitions are useful, a recent study has high-
lighted that farmer undertaking the same practices do not necessarily 
experience the same wellbeing benefits: the wellbeing benefit depends 
on what type of farm management system and principles drive the de-
cision to take on the practice (Brown et al., 2022). At the time of pub-
lication, only one study had attempted to measure RA principles (Brown 
et al., 2021), however this measure included only a limited scope of 
common RA principles. A more comprehensive measure of the principles 
underlining RA is needed and may help better understand the psycho-
logical and wellbeing benefits of adopting this type of farm management 
than measuring RA through the adoption of specific types of farm 
practices alone. 

To explore the relationships between RA principles, farming self- 
efficacy and farmer wellbeing we undertake a two-part study of 
Australian farmers. The first part proposes and implements a measure of 
RA that examines the extent to which a farmer is utilising principles that 
are core to a SES approach to farm management. In the second part we 
use this measure of RA to explore whether farmers using RA systems 
have higher levels of farming self-efficacy and wellbeing, consistent with 
the pathways described in the qualitative literature. Specifically, we 
examine the following questions:  

(i) What farm management principles best characterise RA?  
(ii) Is the use of RA management principles associated with (i) higher 

levels of farming self-efficacy and/or (ii) higher levels of farmer 
wellbeing?  

(iii) Does farming self-efficacy mediate the association between RA 
and farmer wellbeing? 

We first examine how to define RA, focusing on the role of SES 
principles in this approach to farming. This is followed by defining how 
we approach self-efficacy and wellbeing in this paper, and what is 
known about these in relation to both farming in general and RA spe-
cifically. We then describe our methods and present results of our 
analysis of survey data from 1435 Australian farmers. Our discussion 
examines implications of our findings for assessing the potential of RA 
systems – or other farming systems – to assist in meeting the challenging 
goals facing farmers worldwide in the twenty first century. 

2. Defining regenerative agriculture 

While there is considerable debate about how to define RA, Schreefel 
et al. (2020) proposed the following definition based on a review of 
literature: 

“…. an approach to farming that uses soil conservation as the entry 
point to regenerate and contribute to multiple provisioning, regu-
lating and supporting services, with the objective that this will 
enhance not only the environmental, but also the social and eco-
nomic dimensions of sustainable food production.” pp. 6. 

RA is an approach to farming that aims to improve soil condition, in-
crease biodiversity and promote landscape resilience through inte-
grating farming practices with the natural processes of the landscape 
(Newton et al., 2020; Ikerd, 2021; Schreefel et al., 2020; Fenster et al., 
2021; Giller et al., 2021). Additionally, RA recognises the social com-
ponents of the farm as integral to the overall functioning of the farm 
(Gordon et al., 2021; Massy, 2017). Despite this most definitions express 
social objectives as being an outcome of regenerating the landscape, 
rather than viewing the relationship between the social and economic 
wellbeing of the farmer and the landscape as interdependent (Schreefel 
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et al., 2020). Viewing the farm as a whole-system is described by some as 
RA ‘thinking’ (Massy, 2022), and that implementing RA involves more 
than simply adopting specific practices associated with RA. RA 
‘thinking’ means developing an intimate understanding of how natural 
landscape systems work, and understanding natural events such as 
drought as challenges which require adaptation rather than events that 
need to be controlled (Gosnell et al., 2020a; Massy, 2017). As such, 
farmers seek to work with these natural processes to achieve farm-based 
objectives, rather than against them (Gordon et al., 2021). Practically, 
this involves the continual monitoring of groundcover and soil condi-
tion, and matching farm production levels accordingly (Jones, 2003; 
Pretty, 1995; Rodale Institute, 2014; Strong, 2008), and reducing de-
pendency on farm inputs such as livestock feed, fertiliser and pesticides 
(LaCanne and Lundgren, 2018; Gosnell, 2021). For many, viewing the 
farm as a whole system allows farmers to recognise positive changes in 
the landscape, and learn from challenging circumstances (Gosnell et al., 
2020a; Sherren et al., 2012). It is argued that this shift in mind-set is 
critical for creating resilient farming systems (Hodbod et al., 2016), and 
supporting farmers to persist with the adoption of RA practices for the 
length of time required for regeneration (Gosnell et al., 2019). 

3. Understanding self-efficacy, and its role in agricultural land 
management 

Self-efficacy is a psychosocial resource important to psychological 
resilience, adaption and wellbeing (Maddux and Lewis, 1995; Soysa and 
Wilcomb, 2015). Self-efficacy is defined as an individual’s perceptions 
and beliefs about their capabilities to achieve particular pursuits and 
roles (Bandura, 2006). There is debate as to whether or not self-efficacy 
is an individual trait (meaning a psychological resource that is gen-
eralisable across all areas of a person’s life), or role/function specific 
(meaning it can vary depending on the particular role a person is 
enacting) (Luszczynska et al., 2005). Understanding self-efficacy as a 
generalised trait is considered more useful when examining the impact 
self-efficacy has on a broad range of human behaviours (Luszczynska 
et al., 2005). In this paper, we explore the relationship between self- 
efficacy, RA and farmer wellbeing. In such circumstances, con-
ceptualising and measuring self-efficacy as it relates specifically to the 
role/task in question – in this case, agricultural land management - is 
more appropriate (Bandura, 2006). Specific measures of farming self- 
efficacy are limited. As far as we are aware, research examining 
farmers’ perceived self-efficacy in relation to their farm has focused on 
specific aspects of farm management, such as climate change mitigation, 
agroforestry or disaster preparedness (Burnham and Ma, 2017; Mcginty 
et al., 2008; Peng et al., 2020), rather than farm management more 
generally. 

Interest in understanding self-efficacy among farmers is growing, in 
particular the role it plays in supporting the adoption of new farming 
practices, and in adapting farm practices to address land degradation 
and the impacts of climate change on agricultural systems (Gebrehiwot 
and van der Veen, 2015; Burnham and Ma, 2017; Schirmer et al., 2013; 
Yasue et al., 2020). The rapidly growing literature on the adoption of 
natural resource management (NRM) practices that benefit environ-
mental health of agricultural landscapes also highlights the role of 
farming self-efficacy in addressing land degradation (Le Dang et al., 
2014; Yasue et al., 2020; Price and Leviston, 2014; Drysdale et al., 2017; 
Keshavarz and Karami, 2016). While not always focusing on the farm as 
a socio-ecological system, NRM practices seek to build positive out-
comes in the form of farmers being able to achieve environmental as 
well as economic goals on their land (De Santos-Montero et al., 2020). 
Some approaches to NRM have been found to positively influence self- 
efficacy and wellbeing, especially those which involve social learning 
strategies, improvements to farmers’ sense of control, strengthening and 
building social networks and providing opportunities for skills devel-
opment (Price and Leviston, 2014; Charatsari et al., 2018; Hunt et al., 
2011; Saxby et al., 2018). A meta-synthesis of NRM studies by Schirmer, 

Berry, and O’Brien (2013) identified self-efficacy as an important 
pathway likely to be key to understanding the relationship between 
participation in NRM and improved wellbeing. 

The extensive body of theory and evidence that uses Bandura’s self- 
efficacy theories to understand adaptation to change suggest this is a 
useful theoretical framework to examine RA. Bandura theorized that 
self-efficacy involves building skills, knowledge and competence in a 
variety of ways that increase internal confidence in a person’s own ca-
pacity to achieve goals and fulfil desired roles (Bandura, 2012). This is 
relevant for exploring RA, as RA encourages farmers to engage in a 
continual process of learning, observing, monitoring and reflecting on 
landscape function (Gosnell et al., 2019; van den Berg et al., 2018). 
Alternative social and behavioural theories have been used to explore 
the psychosocial aspects of the broader topic of conservation adoption in 
agriculture, including self-determination theory (Yasue et al., 2020), 
protection motivation theory (Keshavarz and Karami, 2016) and theory 
of planned behaviour (Zeweld et al., 2017). All these theories can pro-
vide useful insights into the pathways between adoption of RA and 
farmer wellbeing. However, self-efficacy theory is particularly relevant 
as the four key resources it argues are key for building self-efficacy - 
mastery of experiences, social modelling, social persuasion and efficacy 
beliefs (Bandura, 2001) – are consistent with the descriptions given in 
qualitative studies regarding how adoption of RA may lead to 
improvement in farmer wellbeing (Gosnell et al., 2019; Cross and Ampt, 
2017; Gordon et al., 2021; Sherren et al., 2012; Tourangeau and Sher-
ren, 2020; Gosnell, 2021; Massy, 2013). 

RA is argued to support farming self-efficacy in a variety of ways. 
Firstly, by encouraging connection with other regenerative farmers, 
opportunities for more experienced and established regenerative 
farmers to provide feedback and encouragement to those learning or just 
starting out are provided (Gosnell et al., 2019; Cross and Ampt, 2017). 
This opportunities also support positive feelings related to implementing 
RA (Sherren et al., 2012; Gosnell, 2021). Further, RA groups are active 
in organising access to field days, farm visits and social encounters with 
the purpose of demonstrating firsthand the application of RA principles 
on farms that are comparable in terms of location, enterprise type or size 
(Gosnell et al., 2020a; Mann and Sherren, 2018; de Villiers et al., 2014; 
McLachlan and Yestrau, 2009). While these examples likely apply to 
many farming systems, multiple qualitative studies have reported that 
farmers who adopt RA systems approaches typically report their confi-
dence in decision making increases, and their confidence in their ca-
pabilities to manage change (Gosnell et al., 2020a; Gosnell et al., 2019; 
Sherren et al., 2012; Mann and Sherren, 2018; Tourangeau and Sherren, 
2020; Gosnell, 2021). 

4. Understanding farmer wellbeing and its relationship to self- 
efficacy 

Interest in measuring wellbeing as part of understanding social 
progress has grown in recent years (OECD, 2013), along with under-
standing the impact of climate change and specific events on the well-
being of different population groups (Lamb et al., 2017). Wellbeing can 
be defined and measured in many ways. In this paper we examine a 
person’s subjective account of their wellbeing, known as ‘subjective 
wellbeing’. Put simply, subjective wellbeing is, “…the extent to which a 
person believes or feels that his or her life is going well” pp. 1, (Diener 
et al., 2018). While the term ‘subjective wellbeing’ is sometimes used to 
specifically refer to hedonic and life evaluation-based measures of 
wellbeing (Busseri and Sadava, 2011), in this paper we use the term to 
refer to any measure of wellbeing that relies on an individual’s own 
evaluation of the state of their life (rather than on an independently 
observable metric such as income or physical health). 

Subjective wellbeing measures are useful for assessing and 
comparing levels of wellbeing across different people and groups as they 
enable wellbeing of different people to be compared even if those people 
have differing views about what makes a life ‘good’ (Das et al., 2020). As 
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adopting RA often involves a farmer changing their views about what is 
important to them, or ‘good’ – for example, by shifting focus from 
largely production-based goals to inclusion of social and ecological goals 
(Ikerd, 2021; Tourangeau and Sherren, 2020) – subjective wellbeing is a 
better measure than alternative ‘objective’ measures such as household 
income. Subjective wellbeing measures are also related to positive and 
negative emotions. Many regenerative farmers report they experience 
positive emotions when connecting with nature on their farm, and that 
participating in regeneration of landscapes facilitates these feelings 
(Massy, 2017), again suggesting that subjective wellbeing measures – 
which can examine aspects of emotional affect – are likely to be useful. 

While there are many different approaches to categorising and 
measuring subjective wellbeing (Kashdan et al., 2008), in this paper we 
focus on three approaches to exploring subjective wellbeing: hedonic, 
evaluative and eudaimonic measures (Das et al., 2020; Kashdan et al., 
2008; Vanderweele, 2017). In the hedonic perspective, wellbeing is 
argued to be driven by a person’s feelings and emotions, and related to 
concepts of happiness (Ryan and Deci, 2001). Evaluative wellbeing is 
derived from a person’s cognitive thoughts and ideas about the extent to 
which they are experiencing wellbeing. Evaluative assessments can be 
made about a person’s life as a whole, or about specific aspects of one’s 
life such as standard of living, or personal relationships (Kaiser et al., 
2020). Alternatively, the eudaimonic perspective argues that wellbeing 
is driven by a person’s assessment of meaningfulness and fulfilment in 
their life, incorporating aspects of psychological functioning, growth 
and development (Keyes, 2006). From this point, we use the term 
‘wellbeing’ to refer to hedonic, evaluative and eudemonic measures of 
wellbeing. 

Self-efficacy is an important determinant of both successful adapta-
tion to change, adoption of new practices, and wellbeing (Hobfoll, 
2002). Wellbeing may also be an important determinant of self-efficacy 
and adoption, as discussed further below. For example, farmers with 
reduced physical and mental health have been found to be less likely to 
change behaviours or adopt new practices (Hounsome et al., 2006). 
While perceived health status is not the same as wellbeing, health is an 
often strong correlate of wellbeing (Ngamaba et al., 2017). The 
emotional state of the farmer has also been found to impact on their 
perceived level of self-efficacy as it relates to conservation behaviours 
(Perry and Davenport, 2020). 

A small number of studies have explored the wellbeing benefits 
associated with the adoption of RA and farming systems that often 
overlap with RA, such as what some term ‘climate smart farming’ or 
‘Holistic Management’ (HM), (Gosnell et al., 2019). Most recently, work 
by Brown et al. (2021) found RA was more strongly positively associated 
with eudaimonic than hedonic wellbeing. Research examining the 
broader social and psychological benefits of RA (and the closely related 
farming system of HM) find many farmers report wellbeing benefits 
relating to adoption, namely through improvements in their relation-
ships, reduced stressed, increased feelings of optimism and positive 
biophilic emotions (Cross and Ampt, 2017; Gosnell, 2021). Other studies 
have identified positive associations between adoption of HM and the 
state of wellbeing determinants such as adaptive capacity and social 
connectedness among farmers through formal and informal social net-
works, and communities of practice (Cross and Ampt, 2017; Gordon 
et al., 2021; Tourangeau and Sherren, 2020; Massy, 2013; McLachlan 
and Yestrau, 2009). 

5. Wellbeing and self-efficacy gain cycles 

Addressing the impacts of climate change and land degradation for 
many farmers will involve a fundamental change in how they manage 
their farm. Little research has examined the impact of such change on 
farmer wellbeing. Examining this is crucial as many of the factors 
driving the need for transformation, such as climate change and land 
degradation, are understood to threaten farmer wellbeing (Hanigan 
et al., 2018; Speldewinde et al., 2009). Without the personal resources to 

deal with challenges and stress effectively, farmers will be vulnerable to 
the negative impacts of such events, further reducing their ability to 
engage in environmental action on their land. This is described in 
Hobfoll’s Conservation of Resources Theory as a ‘loss cycle’ (Hobfoll, 
2002). Alternatively, if farmers have sufficient resources to deal with 
challenges when they arise, any process of change is likely to strengthen 
existing resources and have an overall positive impact on wellbeing, 
referred to as a ‘gain cycle’ (Hobfoll et al., 2000). From this, we theorise 
that by promoting increased self-efficacy, RA may lead to improved 
farmer wellbeing, which in turn promotes greater capacity to adapt to 
challenges and change farming systems as described above. 

Gosnell et al. (2019) describe this phenomenon, although using 
different language. They found that engaging in practices that improved 
soil health, and monitoring the effectiveness of such actions, led to “self- 
amplifying feedback loops”. If a farmer had access to sufficient ecolog-
ical, economic, social and psychological resources, these feedback loops 
provided positive reinforcement for change, supporting continued 
implementation of regenerative practices (Gosnell et al., 2019). Simi-
larly, in a qualitative study Perry and Davenport (2020) found that while 
low self-efficacy was a barrier for implementing conservation agricul-
ture, the relationship between conservation practices and self-efficacy 
was dynamic – and as described by Gosnell (2019), levels of self- 
efficacy were self-amplified (either positively or negatively) through 
feedback loops. Drawing on Bandura’s theory of self-efficacy, Perry and 
Davenport (2020) found that through accessing the central sources of 
self-efficacy (mastery, social modelling, social persuasion and 
emotional/physical states), conservation programs were able to 
empower farmers and build their sense of self-efficacy, breaking the 
negative feedback loop. 

The self-efficacy-wellbeing gain cycle described above may be crit-
ical to increasing farmers’ capacity and resilience to respond to land 
degradation and climate change, something that requires long-term and 
sustained change. While a number of studies point to the potential for 
RA to promote positive changes in both farming self-efficacy and farmer 
wellbeing, these relationships have not been quantitatively examined in 
the literature. Similarly, little is understood about the types of farm 
management principles and philosophies commonly adopted by regen-
erative farmers that may contribute to self-efficacy-wellbeing gain cy-
cles. Exploring the principles of RA that may be associated with positive 
changes in both farming self-efficacy and farmer wellbeing can 
contribute to identifying and understanding farm management ap-
proaches that support the adoption of the changes required for envi-
ronmentally, economically and socially sustainable farming systems. 

6. Methods 

6.1. Study sample 

We analysed cross-sectional data from a sample of farmers who 
participated in the 2016 Regional Wellbeing Survey (RWS), an annual 
survey of adults in rural and regional Australia. The RWS collects data 
on a broad range of topics relating to farming practices, rural life and 
subjective wellbeing (Schirmer et al., 2016), and has been used to 
examine farmer wellbeing and distress in previous studies (Hanigan 
et al., 2018; Peel et al., 2019). Participants were recruited through two 
principal methods: flyer delivery to every postal point in intensively 
sampled regions and direct mail delivery to a stratified sample of 
farmers from a postal database. In addition, participation was encour-
aged through promotion of the survey in social and professional net-
works. Participants were able to complete the survey online or in paper 
form from September to December 2016 (see Schirmer et al. 2016 for 
detailed description of data collection processes). 

Our analysis focused on those survey participants who were farmers 
managing extensive cattle and/or sheep grazing properties, as a large 
proportion of regenerative farmers in Australia manage these types of 
farms. Of the 13,302 total participants in the RWS, a total of 4967 were 
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farmers; of these farmers, 2448 were extensive sheep and/or cattle 
graziers. We further restricted eligibility criteria to include only farmers 
working 20 h or more a week on their farm, as we were seeking to 
exclude ‘lifestyle’ farmers from the analysis as in Australia they were less 
likely to be exposed to the financial pressures relevant to agricultural 
production (Emtage et al., 2013) (n = 1977). Finally, only those par-
ticipants who were asked all questions included in the analysis were 
included in the sample. In total, 1507 RWS participants met the criteria 
for inclusion in our analysis. There were 300 cases (19.1%) with missing 
data. Given the proportion of missing data, we opted to replace missing 
data using a principled missing data strategy. On inspection of missing 
data, 55 cases were found to have at least half of variables missing. 
These cases were deleted prior to imputation as replacement variables 
derived from missing data methods would not be reliable or valid 
(Arbuckle, 2016). Missing data from the remaining sample was found to 
be missing completely at random (MCAR), with a non-significant result 
from Little’s test (x2 (960, N = 1452) = 1017.07, p = .098). Missing data 
for continuous variables were imputed using Expectation Maximisation 
(EM), while cases with missing data for nominal variables (n = 17) were 
deleted resulting in an analysable sample of n = 1435. EM is a suitable 
method for replacing missing data when undertaking exploratory anal-
ysis, as is the case here (Dong and Peng, 2013). It also provides a 
complete dataset for use in subsequent analysis where incomplete 
datasets cannot be used (such as Structural Equation Modelling in SPSS 
AMOS) The RWS was approved by the (removed by author). 

6.2. Measures 

6.2.1. Subjective wellbeing 
We examined three measures of subjective wellbeing for this 

exploratory study. Each measure represents a commonly used perspec-
tives of subjective wellbeing described in the literature - hedonic well-
being, eudaimonic wellbeing and evaluative wellbeing (Das et al., 2020; 
Kashdan et al., 2008; Vanderweele, 2017). While these perspectives of 
wellbeing overlap with one another, each also has unique elements that 
mean all three are useful to explore whether adoption of RA has an as-
sociation with subjective wellbeing via farming self-efficacy. 

Hedonic wellbeing was measured using a measure of ‘net affect based 
on items included in numerous population-based social surveys (Kap-
teyn et al., 2015; Dolan et al., 2011). Positive affect was measured by a 
single item asking, “yesterday did you feel happy?” on a 11-point 
response scale from 0 (not at all) to 10 (all of the time). Negative 
affect was calculated by averaging responses from two items, 
“yesterday, did you feel worried?” and “yesterday, did you feel 
depressed?” using the same response scale. Overall ‘net affect’ was 
calculated using a variation of a commonly used method where the 
negative affect score is taken from the positive affect score (Kahneman 
et al., 2004). This was then transformed to produce a score from − 100 to 
100. Although we recognise that longer and more comprehensive 
measures of affect may perform better (Rice and Shorey-Fennell, 2020), 
shorter measures of affect are considered suitable in exploratory studies 
such as this where respondent burden may be an issue (Abdel-khalek, 
2006). 

Evaluative wellbeing was measured using the Personal Wellbeing 
Index (PWI). The PWI is an internationally recognised multi-item mea-
sure of subjective wellbeing (Cummins et al., 2003). It is based on par-
ticipants’ responses to 7 items measuring satisfaction with a person’s 
standard of living, health, achievement, relationships, personal safety, 
community and future security (The International Well Being Group, 
2013). Each item is answered using an 11-point response scale from 
0 (completely unsatisfied) to 10 (completely satisfied). Scores are 
averaged and transformed into a range from 0 (minimum) to 100 
(maximum), with higher values indicating higher levels of wellbeing. 

We used a single item measure of worthwhileness to measure 
eudaimonic wellbeing which asks “Overall, to what extent do you feel 
the things you do in your life are worthwhile?”, with an 11-point 

response scale. The score was then multiplied by 10 resulting in a 
range from 0 (not at all worthwhile) to 100 (completely worthwhile). 
This measure is used in social surveys world-wide (Oates et al., 2017), 
and also used in studies to measure eudaimonic wellbeing (Oates et al., 
2017; Richardson et al., 2021). It has been found to be consistent with 
other measures of eudaimonic wellbeing (VanderWeele et al., 2020). 

6.2.2. Regenerative agriculture principles 
We measured nine items reflecting the principles of RA. Specifically, 

these items aim to measure the extent to which a farmer adopts a SES 
approach to farm management, focusing on management objectives 
indicative of the integration of production and natural systems of the 
farm – a defining philosophy of RA (Newton et al., 2020; Gordon et al., 
2021; Ikerd, 2021; Schreefel et al., 2020; Fenster et al., 2021; Giller 
et al., 2021). Items were based on a self-report tool developed by 
(removed by author), along with conversations with regenerative 
groups, interviews with regenerative farmers and review of the RA 
literature. Items were pilot tested with farmers before use in the survey 
and were deliberately designed so they could be understood and 
answered by a broad range of farmers, including those who did not 
practice RA, or were not familiar with regenerative terminology or 
practices. We have not included items relating to the social elements of 
RA as the outcome measures of our study (farmer wellbeing and farming 
self-efficacy) could be considered social indicators of RA (Brown et al., 
2021). Additionally, the social dimensions of RA vary considerably and 
include a diverse range of issues such as animal welfare, social justice 
and food insecurity (Schreefel et al., 2020), and currently there are no 
consensus about which social elements are most important to RA. The 
nine items asked participants to rate on a 7-point Likert-type scale how 
important the following objectives were to their farm management:  

1. Maintaining good groundcover  
2. Ensuring high nutritional value of groundcover  
3. Minimising the volume of inputs used on my farm e.g. fertiliser  
4. Matching production levels to soil and pasture capacity  
5. Increasing the organic matter in my soil  
6. Increasing the diversity of plants and organisms on my land. 
7. Monitoring whether NRM/environmental objectives are being ach-

ieved, e.g. through photos or documenting change  
8. Including natural resource management objectives in farm planning 

e.g. for soil health, maintaining water quality, vegetation 
management  

9. Including land management objectives in farm planning e.g. 
regarding stocking, planting, watering and other farm activities 

6.2.3. Farming self-efficacy 
For the purpose of this paper, specific items relating to farming self- 

efficacy were developed. These items were informed by a review of the 
self-efficacy and farming literature, as well as feedback from focus 
groups and interviews with Australia farmers on the aspects of farm 
management they believed to be most important and relevant to present 
day farming. 

Participants rated their agreement on a scale from 1 (strongly 
disagree) to 7 (strongly agree) with the following statements: “When I 
think about my farm over the next few years, I am confident that I 
can…”:  

1. Achieve the things I want on my farm  
2. Meet my farm business objectives  
3. Make the right decisions about farm management e.g. stocking, crop 

timing  
4. Handle changing market conditions on my farm  
5. Cope well with most difficult conditions on my farm e.g. drought, 

pest outbreaks  
6. Maintain and improve the health of the vegetation, land and water 

on my farm. 
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6.2.4. Control variables 
Subjective wellbeing has been shown to vary with age, gender and 

educational attainment, therefore these were included in the mediation 
analysis as covariates (Diener and Ryan, 2008). A dummy variable was 
created for gender, where those reporting male as gender coded as ‘1’, 
and those reporting as female, other gender or no gender identification 
were coded as ‘0’. Age was measured in five-year intervals, starting from 
the age of 20 years through to 89 years, while those aged 18 and 19 were 
included in one category, as were those aged 90 years or over. Partici-
pants under the age of 18 did not participate in the survey. This measure 
was treated as a continuous variable for the purpose of analysis. 
Educational attainment was measured based on whether the respondent 
did or did not have a university-level qualification. 

6.3. Data analysis 

Data was analysed using IBM SPSS v. 23., and IBM SPSS AMOS, v. 27. 
Likert scale data, including the RA principles and farming self-efficacy 
items were considered to be continuous variables. This approach is 
often used in sociological research as multiple studies have shown that 
self-rated ordinal scales perform sufficiently when treated as continuous 
variables when used in statistical techniques such as regression (Harpe, 
2015; Norman, 2010). Descriptive statistics were presented as means 
and standard deviation for continuous variables, and count for cate-
gorical variables. Exploratory factor analysis (EFA) was conducted to 
extract clusters of RA principles. As suggested by (Preacher and Mac-
callum, 2003), we used scree plots to determine the number of factors 
identified from the EFA. Principle axis factoring extraction method was 
chosen as it allows for non-normally distributed data (Gaskin and 
Happell, 2014), and oblimin rotation was used as it is suitable when 
items are correlated (Osborne, 2014). As data was skewed for variables, 
bivariate associations between variables were examined using Spear-
man’s rho coefficient. 

Mediation analysis was conducted using SPSS AMOS. Prior, regres-
sion analysis was performed to determine which covariates significantly 
contributed to outcome variables and entered into Structural Equation 
Modelling (SEM). Data was assessed for violation of assumptions and 
found to be approximately normally distributed. VIF values were ob-
tained to screen for multicollinearity, and were found to be non- 
problematic with values well below 4.0 (O’brien, 2007). A mediation 
model was constructed for each of the subjective wellbeing (SWB) var-
iables (PWI, net affect and worthwhileness). For each model farming 
self-efficacy was placed as the potential mediator between RA clusters 
and subjective wellbeing. Each SEM path model was tested, and pa-
rameters were estimated by the maximum likelihood method. We 
assessed model fit using modification indices to help guide appropriate 
changes. We used the following test statistics and criteria to assess model 
fit: chi-square value >0.05, comparative fit index (CFI) close to 0.95 or 
higher, square error of approximation (RMSEA) <0.06, and standard-
ized root mean squared residual (SRMR) <0.09 (Fan et al., 2016). 
Mediation was tested using a bootstrap technique with 5000 samples, 
where confidence intervals (CI) were estimated (95% bias-corrected) for 
the indirect effect of RA on each SWB dependent variable (path through 
FSE). A mediation effect was indicated if the 95% CI did not include 
0 (Collier, 2020). 

7. Results 

7.1. Characteristics of participants 

The sample was largely older, with only 7.0% aged under 45 
(Table 1), consistent with the median age of Australian farmers in 2011 
of 53 (Australian Bureau of Statistics, 2012). 20.8% were female, similar 
to the 28.1% of female farmers reported in census data (Australian Bu-
reau of Statistics, 2012). Just over one-third of the sample (36.4%) had a 
university qualification, which is higher than the 13% reported from 

census data (Barr and Kancans, 2020). Of the RA principles, maintaining 
good groundcover scored the highest average of 6.07 (SD = 1.19), while 
monitoring environmental objectives scored the lowest average score of 
3.05 (SD = 1.90). For the farming self-efficacy items, ‘I can cope well 
with most difficult conditions on the farm’ had the lowest average of 
4.93 (SD = 1.38), and ‘I can make the right decisions about my farm’ had 
the highest average with 5.44 (SD = 1.21). 

7.2. Exploratory factor analysis 

EFA was conducted on 9 items representing RA principles. The 
Kaiser-Meyer-Olkin (KMO) measure found the data was suitable, with a 
score of 0.799. Bartlett’s test of sphericity was significant (x2 (36) =

Table 1 
Characteristics of participants (n = 1435).  

Variable Observed 
range 

n(%) M ±
SD 

Gender   
Male  1126 

(78.5%) 
Female  298 

(20.8%) 
Other  8 (0.6%) 
Do not wish to answer  3 (0.2%) 

Age (years)   
18–44  101 (7.0%) 
45–64  718 

(50.0%) 
65 plus  616 

(42.9%) 
Education   

University level  523 
(36.4%) 

Regen ag principles   
Monitor environmental objectives (monitor) 1–7 3.05 ±

1.90 
Plan for land management (plan-land) 1–7 5.09 ±

1.90 
Plan for NRM (plan-nrm) 1–7 4.97 ±

1.89 
Maintain good groundcover (ground) 1–7 6.07 ±

1.19 
Nutritional value of groundcover (nutrition) 1–7 5.94 ±

1.20 
Minimise volume of inputs (inputs) 1–7 4.91 ±

1.77 
Match production to soil and pasture capacity 
(match) 

1–7 5.89 ±
1.21 

Increase organic matter in soil (organic) 1–7 5.76 ±
1.41 

Increase biodiversity (biodiversity) 1–7 5.33 ±
1.56 

Farming self-efficacy   
I can achieve the things I want on my farm 
(achieve) 

1–7 5.06 ±
1.48 

I can meet my farm business objectives (bus-obj) 1–7 5.07 ±
1.39 

I can make the right decisions about my farm 
(decision) 

1–7 5.44 ±
1.21 

I can handle changing market conditions (market) 1–7 5.01 ±
1.33 

I can cope well with most difficult conditions on 
the farm (cope) 

1–7 4.93 ±
1.38 

I can maintain and improve the health of the 
vegetation, land and water on my farm (veg-land) 

1–7 5.37 ±
1.26 

Wellbeing   
Affect balance (AFFECT) − 100 - 100 50.23 ±

37.45 
PWI (PWI) 1–100 77.33 ±

16.04 
Worthwhileness (WORTH) 1–100 81.95 ±

17.43 

M mean, SD standard deviation, NRM = natural resource management. Variable 
labels for path analysis are indicated in brackets. 
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5118.11, p < .001), indicating a large enough correlation between items 
for an EFA (Field, 2013). Inspection of the scree plot identified two 
clusters of RA principles. These accounted for 59.3% of the variance. 
Table 2 shows the factor loadings for items after rotation. The first factor 
was named “holistic planning and monitoring”, as it included aspects of 
RA related to incorporating landscape and natural resource manage-
ment into farm planning and monitoring. The second factor was named 
“prioritising landscape regeneration”, and items loaded on this factor 
related to the landscape priorities of RA, such as soil conservation, 
protection of groundcover and reducing the use of inputs. 

7.3. Relationships between study variables 

Bivariate associations were explored (Table 3); this exploration 
found the RA factor ‘prioritising landscape regeneration’ was signifi-
cantly correlated with all farming self-efficacy and wellbeing variables. 
The ‘holistic planning and monitoring’ RA factor was correlated with all 
measures other than affect balance. 

7.4. The mediating role of farming self-efficacy in the relationship 
between regen ag and farmer wellbeing 

Prior to SEM modelling, separate regression analyses were conducted 
to identify whether potential confounders (age, education and gender) 
contributed significantly to each of the wellbeing outcome measures - 
affect balance, PWI and worthwhileness. Only those where a significant 
relationship was found were included in the subsequent SEM model: age 
and gender. Age was significant for both the affect balance (β = 1.84, p 
<.001) and worthwhileness models (β = 0.053, p = .004). Both age (β 
0.646, p <.001) and being male (β = 2.097, p = .024) were significant 
for the PWI model. 

Path diagrams for each of the wellbeing dependent variables were 
specified, and model parameters were estimated. Model fit was assessed, 
and modification indices were used to inform changes to the model until 
an acceptable fit was achieved. Only changes involving adding co-
variances between error terms within the same construct were made 
(Collier, 2020). 

Final SEM diagrams are shown in Figs. 1–3. The ovals in the diagram 
represent latent variables and rectangles represent observed variables. 
Single headed arrows represent a unidirectional relationship between 
two variables, and parameter values (unstandardized estimates) and 
standard errors are displayed above the arrows. Significance is indicated 
through bolding. Covariances are represented through a double-headed 
arrow. To improve readability error terms and confounding variables 
have not been displayed in figures. 

The chi-square value for all models was significant, indicating poor 
model fit (see Figs. 1–3). As this test is sensitive to a large sample size 
(Collier, 2020) we turned to other statistics for an indication of model 

fit. The CFI was close to 0.95 or higher for all models, and the RMSEA 
was <0.06. The SRMR was also well below 0.09 for all models. These 
together indicated a good model fit (Fan et al., 2016). 

Results of the mediation analysis for each of the wellbeing models 
are shown in Tables 4–6. For all measures of wellbeing, results were 
similar. In all models, the latent variable representing RA planning and 
monitoring principles had no direct effect either on farming self-efficacy 
or wellbeing. The latent variable representing RA prioritising landscape 
regeneration principles also had no direct effect on any measure of 
wellbeing, however a significant direct effect with farming self-efficacy 
was found across all models. The strength of this relationship was similar 
across all models (β range between 0.316 and 0.322, p <.001). Farming 
self-efficacy had a direct relationship with all measures of wellbeing. 
While this effect was similar across measures, it was largest for PWI (β =
0.470, p <.001). When examining the mediation effect of farming self- 
efficacy, there was no indirect effect of the latent variable for RA plan-
ning and monitoring principles. This is unsurprising given we found no 
relationship between this latent variable and farming self-efficacy. Re-
sults from the bootstrapped assessment procedure for each path model 
estimated confidence intervals for the indirect effect of RA prioritising 
landscape regeneration principles on all three wellbeing variables that 
did not cross 0, (net affect: β = 0.126, CI = 0.089 to 0.166, p <.001; PWI: 
β = 0.151, CI = 0.109 to 0.197, p <.001, worthwhileness: β = 0.135, CI 
= 0.096 to 0.176, p <.001). Given no direct relationship between the 
latent variable for RA prioritising landscape regeneration and all well-
being measures was found, this finding supports that among this sample 
the relationship between landscape priorities and all three measures of 
wellbeing are mediated by farming self-efficacy. 

8. Discussion 

Climate change and other challenges mean farmers need to have the 
capacity and ability to adapt to changing circumstances, and to continue 
adapting over long time periods. In this paper, we argue that achieving 
this requires farming systems that enable farmers to build and maintain 
high levels of self-efficacy and wellbeing, as these two resources are 
critical to successful adaptation to change. RA is argued by advocates to 
be one such farming system (Gosnell et al., 2020a), and we explored 
whether there is evidence of a stronger than typical self-efficacy- 
wellbeing gain cycle among regenerative farmers, with RA defined 
based on whether the farmer used two types of farm management 
principles central to RA: the use of holistic farm planning and moni-
toring, and prioritising landscape regeneration through soil conserva-
tion, protection of groundcover and reducing the use of inputs. 

We found that the RA principle related to landscape regeneration 
was more important for farmer wellbeing and self-efficacy compared to 
the principle related to planning and monitoring for regeneration. While 
our measure of landscape regeneration cannot identify how successful a 
farmer has been in regenerating their landscape, this finding does sug-
gest that the wellbeing and psychological benefits of RA may be more 
related to adopting the principles of prioritising soil conservation, 
biodiversity and low-input use, rather than engaging in whole-of-farm 
planning and monitoring. This is an interesting finding, especially 
given there is some disagreement in the literature about whether or not 
whole-of-farm planning is essential to RA, with some arguing it is only 
relevant to ‘holistic management’, and not other forms of RA (Gordon 
et al., 2021). Further, there is also evidence suggesting that planning and 
monitoring aspect of Holistic Management is important to achieving 
both environmental and social outcomes (Gosnell et al., 2020b). One 
explanation for this inconsistency could be that our measure of RA was a 
process-based measure and relies on farmers self-reporting their man-
agement approach. Self-report measures are subject to bias (Tourangeau 
et al., 2006), and it is possible that some farmers reported priorities and 
planning actions that did not reflect their actual behaviours. As such, it 
could be possible for a farmer to report they are engaging in RA planning 
and monitoring, but not in a way which has positive impacts on farmer 

Table 2 
Exploratory factor analysis of regen ag principles.  

Cluster Factor loading 

Factor 1 Factor 2 

Holistic planning and monitoring (PLAN)   
Monitor environmental objectives  0.507 
Plan for land management  0.654 
Plan for NRM  0.907 

Prioritising landscape regeneration (REGEN)   
Maintain good groundcover 0.804  
Nutritional value of groundcover 0.796  
Minimise volume of inputs 0.393  
Match production to soil and pasture capacity 0.705  
Increase organic matter in soil 0.750  
Increase biodiversity 0.640  

Extraction method: Principal Axis. Rotation method: Oblimin with Kaiser 
Normalization. Rotation converged in 3 iterations. 
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wellbeing, self-efficacy or land regeneration. Process measures do, 
however, provide a part of the picture of agricultural climate change 
adaptation that is often missing in existing literature. Thus, they can 
complement other measures used to examine RA. Future research should 
test the consistency of process-based measures such as ours with findings 
of outcome-based measures assessing soil quality and biodiversity. 

The second aim of our research was to explore the relationship be-
tween RA and farmer wellbeing; specifically, to examine the extent to 
which improvements in wellbeing may be related to a farmer’s sense of 
farming self-efficacy. Exploring this is relevant to understanding the 
potential role wellbeing may play in encouraging engagement and 
persistent adoption of RA principles. Our finding that self-efficacy me-
diates the relationship between RA and three different conceptualisa-
tions of wellbeing supports the hypothesis that engaging in RA enables 
entry to what is described in psychological resource theory as ‘gain cy-
cles’ (Hobfoll, 2002). Findings of past RA studies (Gosnell, Gill, and 
Voyer (2019) and others (Saxby et al., 2018; Perry and Davenport, 2020) 
describe a similar phenomenon: ‘self-amplifying positive feedback’, 
whereby outcomes of improved wellbeing and farming self-efficacy 
reinforce adoption of new farming practices, creating a positive cycle 
for both the environment and farmer wellbeing. Given wellbeing is 

considered to be crucial in re-enforcing change (Salanova et al., 2011), 
our finding supports the argument that RA is an example of a farming 
system that may promote sustained and lasting change through well-
being co-benefits. 

Our results also highlight the importance of farming self-efficacy to 
the life of the farmer, and that implementing land management pro-
grams in a way that builds farming self-efficacy could have positive 
implications for both farming wellbeing and supporting sustained 
change. Much of the current RA literature has pointed to the role of 
social factors including social connectedness, social learning and sense 
of belonging in enhancing a farmer’s confidence in their ability to 
overcome challenges and promote wellbeing (Gosnell et al., 2019; Cross 
and Ampt, 2017; Sherren et al., 2012; de Villiers et al., 2014; Tour-
angeau and Sherren, 2020; Gosnell, 2021; McLachlan and Yestrau, 
2009). While these factors are important to both wellbeing and self- 
efficacy (Bandura, 2011), by measuring farming self-efficacy our study 
was able to more thoroughly explore the relationship between how a 
farmer feels about their ability to successfully manage their farm, and 
their sense of wellbeing. Our finding that farming self-efficacy was 
related to wellbeing across three differing wellbeing measures supports 
previous research on how important effectively managing the farm is to 

Table 3 
Spearman’s rho coefficient between regen ag clusters, farming self-efficacy items and wellbeing measures.  

Variable 1 2 3 4 5 6 7 8 9 10 11 

1 PLAN –           
2 REGEN 0.390** –          
3 achieve 0.142** 0.218** –         
4 bus-obj 0.162** 0.233** 0.910** –        
5 decision 0.153** 0.269** 0.652** 0.685** –       
6 market 0.156** 0.228** 0.639** 0.675** 0.721** –      
7 cope 0.144** 0.228** 0.563** 0.598** 0.630** 0.712** –     
8 veg-land 0.264** 0.372** 0.565** 0.591** 0.639** 0.613** 0.664** –    
9 AFFECT 0.030 0.134** 0.370** 0.378** 0.326** 0.349** 0.328** 0.313** –   
10 PWI 0.122** 0.174** 0.449** 0.464** 0.399** 0.409** 0.392** 0.358** 0.608** –  
11 WORTH 0.123** 0.218** 0.426** 0.428** 0.413** 0.390** 0.362** 0.366** 0.566** 0.734** – 

PLAN = Holistic Planning and Monitoring. REGEN = Prioritising landscape regeneration ***p < .001. 
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Fig. 1. Structural equation model for the direct effects of regenerative agriculture principles on farming self-efficacy and net affect. The unstandardized path co-
efficients are presented for each pathway. X2 = Chi-square, df = degrees of freedom, CFI = comparative fit index, RMSEA = root mean square error of approximation, 
SRMR = standardized root mean squared residual. PLAN = Holistic Planning and Monitoring. REGEN = Prioritising landscape regeneration, FSE = farming self- 
efficacy, AFFECT = net affect. 
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farmers’ overall wellbeing (Peel et al., 2019; Ellis and Albrecht, 2017). It 
is also important to consider that for some farmers, recognising and 
responding to environmental land management challenges may chal-
lenge their sense of what an ‘effective’ farmer is (Burton, 2004). Where 
the recognition of environmental problems challenges a farmer’s 
perception of how well they are managing their farm, including their 
natural resources, there could be potential for decline in wellbeing. 

Future research is needed to further explore the impact continued 
environmental degradation has on farmers who are attempting to 
address land degradation. 

Our study suggested an effect on subjective wellbeing was present 
irrespective of the type of wellbeing examined: the mediation effect of 
self-efficacy did not differ across hedonic, evaluative and eudaimonic 
measures of wellbeing, with all three models having similar effect sizes 
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Fig. 2. Structural equation model for the direct effects of regenerative agriculture principles on farming self-efficacy and PWI. The unstandardized path coefficients 
are presented for each pathway. X2 = Chi-square, df = degrees of freedom, CFI = comparative fit index, RMSEA = root mean square error of approximation, SRMR =
standardized root mean squared residual. PLAN = Holistic Planning and Monitoring. REGEN = Prioritising landscape regeneration, FSE = farming self-efficacy, PWI 
= Personal Wellbeing Index. 
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Fig. 3. Structural equation model for the direct effects of regenerative agriculture principles on farming self-efficacy and worthwhileness. The unstandardized path 
coefficients are presented for each pathway. X2 = Chi-square, df = degrees of freedom, CFI = comparative fit index, RMSEA = root mean square error of approx-
imation, SRMR = standardized root mean squared residual. PLAN = Holistic Planning and Monitoring. REGEN = Prioritising landscape regeneration, FSE = farming 
self-efficacy, WORTH = worthwhileness. 

K. Brown et al.                                                                                                                                                                                                                                  



Current Research in Environmental Sustainability 4 (2022) 100170

10

for all paths examined in analysis. Given previous research has indicated 
RA may contribute more to a farmer’s eudaimonic wellbeing than their 
hedonic wellbeing (Brown et al., 2021), we did expect some differences 
in the mediation effect of self-efficacy observed in the sample. Addi-
tionally, concepts of eudaimonic wellbeing have been found to be 
strongly related to occupational satisfaction in a variety of settings, and 
therefore we predicted the mediating impact of farming self-efficacy 
would have a stronger impact on our eudaimonic wellbeing compared 
to hedonic or evaluative wellbeing (Kashdan et al., 2008; Bartels et al., 
2019). Instead, our findings suggest that the relationship between RA 
and wellbeing with self-efficacy as a pathway is not just limited to a 
farmer’s sense of meaning and worthwhileness – but also their hedonic 
and affect-related wellbeing. 

One potential explanation of this relates to the nature of farming as 
an occupation. Other studies suggest a strong overlap between personal 
and working life for many farmers which may mean all aspects of 
wellbeing interact with each other (Lunner Kolstrup et al., 2013). Work- 
related self-efficacy is recognised as a critical contributor to overall 
wellbeing among the general employed population (LaMontagne et al., 
2014). The strong overlap between work and home life for many of those 

working in the agricultural industry (Truchot and Andela, 2018; Lunner 
Kolstrup et al., 2013) suggests that work-related self-efficacy may be 
even more critical as a determinant of farmer wellbeing when compared 
to some other occupations. A second explanation relates to the findings 
of other work that strong feelings of pleasure and joy are reported by 
many regenerative farmers, suggesting RA can be associated with pos-
itive change in more than only eudaimonic aspects of wellbeing (Massy, 
2017). Additionally, hedonic, evaluative and eudaimonic measures of 
wellbeing are often highly correlated despite the distinct con-
ceptualisations of subjective wellbeing underpinning each (Chen et al., 
2013). It is possible that the effect observed for measures of wellbeing 
suggests there is a breadth of effect across multiple aspects of a farmer’s 
life, although further work would be needed to confirm this. 

It is also possible that the wellbeing measures used in this study were 
not sensitive enough to capture the differences between these differing 
conceptualisations of wellbeing. The findings should be confirmed in 
future studies that utilise a wider range of measures of wellbeing, ideally 
including more sensitive multi-indicator measures of wellbeing, such as 
Ryff’s measure of psychological wellbeing (Ryff, 2014). 

Our analysis has several limitations. Firstly, as our data was cross- 
sectional, we were unable to confirm the causal direction of the re-
lationships observed. As such we cannot determine whether it is the use 
of RA that increases farming self-efficacy, or if having higher levels of 
farming self-efficacy increases likelihood of adopting RA to begin with. 
Regardless of the directionality of the relationship, our study has iden-
tified RA and its association with higher farming self-efficacy as relevant 
factors which support positive wellbeing outcomes for farmers, and 
exploration of the potential processes by which they improve wellbeing 
is worthy in and of itself (Lazurus and Folkman, 1987), especially given 
the stressors facing this occupational group. Further, self-efficacy theory 
and findings from previous research suggest that the nature of the 
relationship between RA, farming self-efficacy and farmer wellbeing is 
circular and reinforcing (Gosnell et al., 2019; Perry and Davenport, 
2020; Bandura, 1999). If this is the case, establishing evidence of a 
unidirectional causality would be difficult. 

Secondly, our study did not include other possible pathways which 
may explain the relationship between RA and wellbeing such as social 
connection. Given the emerging evidence about RA contributing to both 
social connection and isolation (Gosnell et al., 2019; Cross and Ampt, 
2017; Gordon et al., 2021; Mann and Sherren, 2018; Gosnell, 2021; 
McLachlan and Yestrau, 2009; Lähdesmäki et al., 2019; Bondy and Cole, 
2019), better understanding how and in what circumstances personal 
relationships flourish or deteriorate under RA systems is warranted, as is 

Table 4 
Results for the mediation analysis of the effect regen ag principles have on affect 
balance via farming self-efficacy.  

Structural path Standardized 
Estimates 

Confidence 
INTERVAL 

p value 

Lower Upper 

Direct effects     
REGEN → FSE 0.316 0.230 0.040 <0.001 
PLAN → FSE 0.066 − 0.009 0.151 0.079 
REGEN → AFFECT − 0.003 − 0.07 0.069 0.955 
PLAN → AFFECT − 0.053 − 0.11 0.014 0.117 
FSE → AFFECT 0.399 0.341 0.464 <0.001 

Indirect effects     
REGEN → AFFECT 0.126 0.089 0.166 <0.001 
PLAN → AFFECT 0.026 − 0.003 0.062 0.076 

Squared Multiple 
Correlation (R2)     
FSE 0.128    
AFFECT 0.174    

Note: PLAN = holistic planning and monitoring, REGEN = prioritising landscape 
regeneration, FSE = farming self-efficacy, AFFECT = affect balance. The 95% 
confidence intervals for indirect effect was obtained by bias corrected bootstrap 
with 5000 resamples. 

Table 5 
Results for the mediation analysis of the effect regen ag principles have on PWI 
via farming self-efficacy.  

Structural path Standardized 
estimates 

Confidence 
interval 

p Value 

Lower Upper 

Direct effects     
REGEN → FSE 0.322 0.235 0.402 <0.001 
PLAN → FSE 0.063 − 0.009 0.149 0.091 
REGEN → PWI − 0.021 − 0.085 0.042 0.533 
PLAN → PWI 0.019 − 0.041 0.077 0.594 
FSE → PWI 0.470 0.407 0.528 <0.001 

Indirect effects     
REGEN → PWI 0.151 0.109 0.197 <0.001 
PLAN → PWI 0.030 − 0.005 0.070 0.097 

Squared Multiple 
Correlation (R2)     
FSE 0.142    
PWI 0.245    

Note: PLAN = holistic planning and monitoring, REGEN = prioritising landscape 
regeneration, FSE = farming self-efficacy, PWI = Personal Wellbeing Index. The 
95% confidence intervals for indirect effect was obtained by bias corrected 
bootstrap with 5000 resamples. 

Table 6 
Results for the mediation analysis of the effect regen ag principles have on 
worthwhileness via farming self-efficacy.  

Structural path Standardized 
estimates 

Confidence 
interval 

p Value 

Lower Upper 

Direct effects     
REGEN → FSE 0.317 0.230 0.400 <0.001 
PLAN → FSE 0.066 − 0.009 0.149 0.082 
REGEN → WORTH 0.013 − 0.056 0.078 0.721 
PLAN → WORTH 0.003 − 0.057 0.062 0.936 
FSE → WORTH 0.426 0.365 0.491 <0.001 

Indirect effects     
REGEN → WORTH 0.135 0.096 0.176 <0.001 
PLAN → WORTH 0.028 − 0.003 0.066 0.075 

Squared Multiple 
Correlation (R2)     
FSE 0.128    
WORTH 0.197    

Note: Coeff. PLAN = holistic planning and monitoring, REGEN = prioritising 
landscape regeneration, FSE = farming self-efficacy, WORTH = worthwhileness. 
The 95% confidence intervals for indirect effect was obtained by bias corrected 
bootstrap with 5000 resamples. 
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investigation of as the role social and cultural factors play in contrib-
uting to farming self-efficacy and wellbeing. Also, given the items 
included in our RA measure did not include the social aspects of RA, we 
recommend future research further examine the social objectives of RA 
and how they can be appropriately measured in the future. 

Third, our study did not seek to explicitly identify how RA builds self- 
efficacy. Previous research has theorized that adopting a SES approach 
to farming may improve farming self-efficacy by changing the rela-
tionship farmers have with their landscape, and thereby their perception 
of the external stressors faced by this occupational group. For example, 
rather than viewing an event such as drought as something that needs to 
be controlled, regenerative farmers often view these as challenges that 
require adaptation (Gosnell et al., 2020a; Gordon et al., 2021; Mann and 
Sherren, 2018). From this perspective, the notion of mastery as 
described by Bandura is less concerned with perceptions of control, but 
rather the ability to work with existing farm-based systems (Nathan and 
Fave, 2016). More research is required to identify exactly what it is 
about RA that contributes to a farmer’s sense of confidence and ability to 
farm, including the role of positive psychological experiences as 
described in previous research (Gosnell, 2021). It may also be useful for 
future research to examine how RA contributes to a farmer’s sense of 
confidence and ability to farm from alternative theoretical perspectives 
aligned with perceptions of control, such as the theory of planned 
behaviour (Ajzen). 

Finally, as this data was collected in 2016 it is difficult to ascertain 
whether or not these findings are still relevant – especially considering 
the number of environmental challenges which have occurred in 
Australia since then, including drought, floods and bushfires (Massy, 
2020). 

9. Conclusion 

In this paper we argue that to successfully manage the effects of 
climate change and address land degradation, farmers need sufficient 
levels of self-efficacy and wellbeing, and that some farming systems may 
better promote growth and maintenance of these psychological re-
sources than others. By examining the mediation effect farming self- 
efficacy has on the relationship between RA and wellbeing our find-
ings highlight the positive relationship RA may have on farmer well-
being via improved self-efficacy. Our findings suggest RA may be an 
example of an agricultural system that encourages the development of a 
farmer’s self-efficacy and through this improves overall farmer well-
being. This is consistent with conservation of resources theory, which 
has shown that presence of these resources is more likely to lead to 
sustained change (Hobfoll, 2002), along with studies observing a similar 
phenomena from the farming literature (Gosnell et al., 2019; Perry and 
Davenport, 2020). Our findings suggest that prioritising the develop-
ment of farming self-efficacy and farmer wellbeing in any approach 
attempting to address long-term agricultural land degradation and im-
pacts of climate change is crucial to the achievement of long term 
environmental, economic and social sustainability. 
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