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Introduction

Environmental degradation, deeply intertwined with human activities (Schultz, 2011), requires multifaceted solutions. While technological and legislative measures are crucial, exploring psychological factors is equally important. In the realm of soil conservation, a significant knowledge gap persists regarding the psychological motivations that influence farmers' adoption of sustainable practices.

Soil management is a crucial component of the life support system for human civilization (Brevik et al., 2018). The collapse of several ancient civilizations due to inadequate soil management (Montgomery, 2012) underscores the necessity of investigating the psychological factors affecting farmers' adoption of soil conservation practices to inform evidence-based strategies for promoting sustainable soil management.

Environmental psychology, which examines pro-environmental behaviors in general (Gatersleben, 2019), provides a valuable framework for understanding the complex interactions between humans and the environment. Soil conservation behavior research is a more specialized area of study that specifically investigates the actions farmers take to minimize soil degradation and adopt environmentally sustainable farming practices (Bijani et al., 2019).

In the author's opinion, current research on soil conservation behavior is characterized by several conceptual limitations:

1) A significant proportion of studies on soil conservation behavior focus on farmers' intentions rather than behaviors, neglecting the potential discrepancy between stated intentions and actual conservation practices.

2) Current approaches to understanding behavior change often prioritize cognitive variables (e.g., knowledge), but neglect the influence of emotional and affective factors, which also play a crucial role.

3) The effectiveness of different educational approaches in promoting soil conservation is rarely evaluated.

4) The availability of scales to measure soil conservation behaviors is limited, and existing scales often focus on specific behaviors rather than broader representation of a farmer's predisposition to preserve soil resources.

5) Mediation models are frequently based on cross-sectional data, which can be problematic when the directionality of the relationships is unclear.

6) Longitudinal studies are scarce in soil conservation behavior research, and those that do exist often focus on farmers' knowledge of soil science rather than actual behavior change.

The subsequent sections provide an in-depth examination of these conceptual limitations, accompanied by proposed alternative approaches aimed at addressing these gaps and improving the understanding of soil conservation behavior.



Discussion


The importance of focusing on actual behaviors

Behavioral intentions, or a person's readiness to perform a behavior, have been the focus of numerous studies on soil conservation (Lu et al., 2022; Rabinovich et al., 2022). These studies have examined factors such as willingness to support a policy, participate in a program, or engage in a conservation practice. However, it is well established that intentions do not always translate into actual behaviors, a phenomenon known as the “intention-behavior gap” (Fishbein and Ajzen, 2010).

Given this discrepancy, several scholars have emphasized the need to use behavioral willingness with caution (Floress et al., 2018). While behavioral intentions can be useful for program development, for instance, by focusing efforts on practices with positive willingness (Yeboah et al., 2015), the ultimate goal should be to shift respondents from intention to actual behavior change. In the opinion of the author, any such behavior change should be carefully quantified at the end of the program to assess its effectiveness.



Leveraging emotions for behavior change

Behavior change is a complex, multi-faceted process that unfolds gradually (Prochaska and Velicer, 1997). The stage model of self-regulated behavioral change (SSBC) provides a valuable framework for understanding this process, outlining four distinct stages through which individuals progress as they modify their behaviors (Bamberg, 2013). Bamberg and Schulte (2019) emphasize tailoring interventions to the specific stage of change an individual has reached. In the early stages (pre-decision and pre-action) interventions should focus on raising awareness of the issue and fostering a sense of personal responsibility. Providing information about alternative behaviors and their associated benefits and drawbacks can be beneficial at this stage. In the later stages (action and post-action) individuals require support in developing detailed implementation plans to translate their intentions into action and maintain the changed behavior (Gollwitzer, 1999).

While the SSBC model by Bamberg (2013) offers a cognitive perspective on behavior change, it is essential to acknowledge the significant role of emotions (Taufik and Venhoeven, 2019). As Williamson and Thulin (2022) point out, leveraging human emotions for behavior change remains an underutilized approach compared to other strategies, such as those focused on social norms.

Emotions play a pivotal role in shaping individuals' relationships with the natural world, including soils. Research has identified various emotions associated with nature and soils, such as fascination (Lumber et al., 2017), respect (Eisenberg, 2013; Quintriqueo et al., 2014), and interest (Kals et al., 1999).

Scholars have proposed the concept of “connection to soil,” which refers to the emotional bond that farmers develop with the land they cultivate (Charzynski et al., 2022). While this concept may appear similar to the more general “connection to nature” (Mayer and Frantz, 2004), the author argues that it represents a distinct and more targeted construct. Similar to the distinction between general and specific attitudes in social psychology (Bamberg, 2003; Kroesen and Chorus, 2018), a general “connection to nature” may not directly translate into specific soil conservation behaviors.

By focusing on the specific emotional bond with soil, research can gain a more nuanced understanding of farmer behavior. Recent research has demonstrated that connection to soil is a correlate of soil conservation behavior among farmers (Burnham et al., 2023). This suggests that fostering farmers' emotional attachment to the land they manage may be a promising avenue for promoting the adoption of soil conservation practices.



Evaluating educational approaches for promoting soil stewardship

At the university level, students enrolled in agricultural classes typically receive instruction during the semester, yet the impact of this teaching on their sense of soil care remains largely unquantified. Furthermore, there is uncertainty regarding the most effective educational approaches to foster desired shifts in the students' soil care attitudes and behaviors (Neaman et al., 2021).

As Field et al. (2017) point out, soil science teaching often prioritizes knowledge necessary to meet the demands of the agricultural industry. Despite students being the future stewards of the soil, our understanding of how to effectively promote soil care in them is surprisingly limited. This issue is exacerbated by the increasing urbanization of the world, which often leads to many agriculture students lacking a strong connection to the soil (Hartemink et al., 2014).

One promising approach to stimulate changes conducive to soil care is through pedagogical methods designed to instill a sense of wonder and fascination for the subject matter (Otto et al., 2020), in this case, the soil itself. Recognizing the importance of emotional engagement in learning (Pooley and O'connor, 2000), various methods to foster a deeper connection to soil can be employed. Inspired by Hartemink et al. (2014), classes can include activities using natural earth materials, like creating soil paintings. Instructors can also integrate emotionally charged narratives and storytelling techniques (Brevik et al., 2022a,b) to cultivate a sense of wonder and appreciation for soil.

By combining this diverse, emotionally engaging approach with core soil science knowledge, the aim is to create a relatable and engaging learning experience that fosters emotional connections and a deeper understanding of soil conservation practices. However, the precise effect of different educational approaches on students' sense of soil care needs to be carefully evaluated (Neaman et al., 2021). Consequently, further research in this area is imperative to inform the development of effective soil science education curricula.



Expanding the measurement of soil conservation behaviors

Reliable and comprehensive measurement tools are essential for establishing theoretical foundations and testing research hypotheses in the field of soil conservation behavior. However, this area of research has been hampered by a lack of well-developed scales for collecting empirical data on farmers' soil conservation behaviors.

The existing scales for assessing farmers' soil conservation behavior are often designed to measure the perspectives of particular types of farmers, such as those cultivating rice (Bijani et al., 2017). This limited scope raises concerns about the generalizability of the findings.

Another crucial issue is the restricted focus on specific behaviors employed to gauge farmers' engagement, as exemplified by the soil conservation behavior scale introduced by Borkhani et al. (2023). This narrow focus overlooks the substantial variation in individual living situations, which may offer unique behavioral opportunities that differ from farmer to farmer and from circumstance to circumstance. Farmers possess a varied range of behavioral options that they can choose to apply, such as adopting organic agriculture (Bouttes et al., 2019) instead of exclusively focusing on minimum tillage (Dedecker et al., 2022).

To address this limitation, future studies should consider a multi-domain approach to capturing farmers' soil conservation behaviors, as demonstrated by the scale developed by Burnham et al. (2023). This broader representation of a farmer's predisposition to preserve soil resources, regardless of the specifics of each practice, shifts the emphasis from individual behaviors to the farmer's overall view on agriculture and the extent to which they adopt soil conservation practices.

By employing a multi-domain approach, researchers can better understand the diverse motivations and decision-making processes that underlie farmers' soil conservation behaviors. This, in turn, can inform the development of more effective interventions and policies to promote sustainable soil management practices.



Limitations of mediation models based on cross-sectional data

Mediation models are commonly used in environmental psychology to examine the relationships between different constructs (Otto et al., 2021). However, this approach relies on the assumption of known causal pathways, which can be problematic when the directionality of the relationships is unclear.

For instance, regarding the correlation between an individual's connection to nature and their ecological behavior, many researchers have supported the idea that the causal pathway is from “connection to nature” to “ecological behavior” rather than the other way around (Steg and Vlek, 2009; Whitburn et al., 2020). However, a study by Kaiser et al. (2014) using longitudinal survey data in a cross-lagged structural equation model found no evidence of causation between these two variables. Similarly, the “knowledge-deficit theory” proposed by Schultz (2002) suggests that a lack of environmental knowledge can hinder environmental action. Yet, recent studies have suggested that environmental knowledge may be a consequence, rather than a cause, of ecological behavior (Taube et al., 2021; Baierl et al., 2022).

Despite the absence of definitive evidence for the causal relationships between different constructs used in environmental psychology, mediation models based on cross-sectional data are still commonly employed in this field. This approach has been criticized (e.g., Maxwell et al., 2011) for its limitations in establishing causality.

To address this issue, longitudinal mediation analysis using a random intercept cross-lagged panel model (Lilly et al., 2023) might be a better approach for environmental psychology research, including studies on soil conservation behavior. This method allows for the examination of reciprocal relationships and the identification of causal pathways, providing more robust insights into the underlying mechanisms driving environmental behaviors.



Toward a comprehensive approach to soil conservation interventions

Existing outreach programs in soil conservation often lack robust evaluation methods. Many studies focus solely on participation metrics, such as attendance (Lobry De Bruyn et al., 2017; Floress et al., 2018), while others primarily evaluate soil science knowledge gains, overlooking potential changes in attitudes and behaviors (Rejesus et al., 2012; Pan and Zhang, 2018). This limited scope undermines our understanding of the true impact of these interventions.

However, research from environmental psychology offers promising frameworks for developing more effective soil conservation interventions. Studies have demonstrated the success of interventions in fostering a stronger connection to nature among adults (Coughlan et al., 2022), which in turn has been linked to increased pro-environmental behaviors (Deville et al., 2021). In addition, longitudinal research shows that interventions can effectively enhance pro-environmental behavior (Otto and Pensini, 2017).

These findings highlight the need for a comprehensive, longitudinal approach to investigating the effectiveness of soil conservation interventions. Such studies should examine whether interventions can promote soil conservation by simultaneously strengthening farmers' connection to soil and improving their soil science knowledge. Recent pilot studies (Burnham et al., 2023; Neaman et al., 2024) have established robust measurement tools that provide a solid foundation for conducting this type of research across diverse farming populations.

By adopting a comprehensive, longitudinal research design, scholars can assess the intervention's effectiveness in promoting not only knowledge acquisition but also positive attitude shifts and, ultimately, behavioral changes toward sustainable soil conservation practices.
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