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Organic Farming and Happiness: A Path Analysis

Ghislain B. D. Aïhounton and Arne Henningsen

December 2, 2024

Abstract

While price premiums incentivise farmers to engage in organic farming, these premiums are fre-
quently insufficient to compensate for lower yields, resulting in no monetary benefits from adopting
organic farming. This study goes beyond purely monetary outcomes and investigates how organic
farming is related to both monetary and non-monetary outcomes, including farmers’ general life
satisfaction or ‘happiness’. We use data collected from organic and conventional cotton growing
households in Benin and employ Structural Equation Modelling in order to investigate the pathways
through which organic farming is related to happiness. Our findings indicate that organic farming is
positively associated with happiness through farmers’ improved (self-reported) health and increased
satisfaction with their work as well as through a direct relationship between organic farming and
happiness. While a negative association between organic farming and income exists, it only reduces
the overall positive relationship between organic farming and happiness to a very limited extent.
Thus, our results show that non-monetary outcomes may be important drivers of the adoption of
sustainability standards as well as relevant measures of farmers’ welfare when evaluating policies and
programmes.

Keywords: Organic farming, happiness, life satisfaction, non-monetary measures of wellbeing, income,
farm households.

JEL Codes: D60, I31, O13, Q12, Q18.
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1 Introduction

Organic farming and other sustainability standards are becoming increasingly important in global markets
for high-value agricultural products. The implementation of standards whose aim is to promote sustain-
able farming practices can be particularly important in developing countries, where agro-chemicals are
frequently handled improperly (Damalas and Abdollahzadeh, 2016; Sheahan et al., 2017; Sharifzadeh
et al., 2019) so that they harm human health and the environment (Ecobichon, 2001; Asfaw et al., 2010;
Hu et al., 2015; Sheahan et al., 2017). Numerous studies have investigated the impact of adopting or-
ganic farming and other sustainability standards on monetary welfare indicators such as profit, income,
and poverty amongst smallholder farmers in developing countries (e.g., Bolwig et al., 2009; Kleemann
et al., 2014; Ayuya et al., 2015; Chiputwa et al., 2015; Parvathi and Waibel, 2016; Froehlich et al., 2018).
These studies have obtained positive estimates (e.g., Bolwig et al., 2009; Kleemann et al., 2014; Ayuya
et al., 2015; Chiputwa et al., 2015; Parvathi and Waibel, 2016), negative estimates (e.g., Beuchelt and
Zeller, 2011; Froehlich et al., 2018), and insignificant estimates (e.g., Uematsu and Mishra, 2012; Vellema
et al., 2015) in terms of the welfare effect. Recently, economists and sociologists have shown interest in
subjective indicators of well-being, thereby acknowledging the limitations of monetary outcomes in policy
evaluation (Dolan and Metcalfe, 2012; Dedehouanou et al., 2013; Constanza et al., 2014; Delsignore et al.,
2021).

For decades, research on agricultural household models (e.g., Lopez, 1984; Strauss, 1986; de Janvry
et al., 1991) has emphasised that farm households maximise utility rather than monetary outcomes. Later,
behavioural economists showed that individuals in general (not only farm households) make decisions
based on their individual psychological views, e.g., to maximise their personal satisfaction (see Camerer
et al., 2004).1 Given the importance of non-monetary values such as utility or satisfaction, relying only
on monetary outcomes may lead to ineffective policies (Fehr and Falk, 2002), and may overestimate the
utility derived from consumption and underestimate the associated dis-utilities (Hirschauer et al., 2015).
The dissatisfaction with purely monetary measures of welfare has led to the integration of happiness2 in
current economic welfare studies (Frey, 2018). Therefore, an increasing number of studies are analysing
welfare questions with a subjective well-being approach instead of common income-based measures (e.g.,
Dedehouanou et al., 2013; Mzoughi, 2014; Huang et al., 2016; Maass et al., 2016; Woo and Kim, 2018;
Sabillon et al., 2022). Subjective well-being measures offer the advantage of encompassing both monetary
and non-monetary outcomes and, thus, provide a more comprehensive representation of human well-being
compared to purely monetary measures (e.g., Powdthavee, 2007).

To our knowledge, in the extensive literature that explores the overall welfare effects of organic farming,
no studies examine the role of mediating factors, i.e., the mechanisms through which organic farming
affects subjective outcomes such as happiness. The study by Mzoughi (2014) investigates the relationships
between organic farming and subjective well-being, revealing that organic farming is positively associated
with life satisfaction. Furthermore, Mzoughi (2014) finds that subjective well-being is positively associated
with income, profitability, job satisfaction, social recognition, and good health. However, this study
neither analyses how these intermediate outcomes are related to organic farming nor through which
mechanisms organic farming is related to happiness.

In this study, we explore several potential mechanisms through which organic farming could affect
happiness. We do this by applying a path analysis—a variant of structural equation modelling (SEM)—
considering a direct pathway as well as potential indirect relationships through farmers’ income, health,
satisfaction with their work, recognition of their work by the local community and their relationships with
neighbours. In order to ensure high reliability and robustness of our results, we apply a wide variety of
model specifications, including specifications that control for unobserved heterogeneity by using a control

1The concept of satisfaction in behavioural economics is closely linked to the concept of utility in microeconomic theory.
2Following Mzoughi (2014), it is important to note that happiness, life satisfaction, and subjective well-being are used

interchangeably to align with the terminology commonly found in the economic literature.
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variable that indicates the household’s willingness to pay (WTP) for adopting organic or conventional
farming (Verhofstadt and Maertens, 2014; Bellemare and Novak, 2017; Ruml and Qaim, 2021; Aïhounton
and Henningsen, 2024).

Our analysis reveals that organic farming is negatively associated with farmers’ income, while it is
positively associated with farmers’ (self-reported) health and their satisfaction with their work. Moreover,
we identify four pathways through which organic farming is associated with happiness. Organic farming
is associated with increased happiness through a direct pathway as well as through improved health and
higher satisfaction with their work, while it is, to a very limited extent, linked to decreased happiness
through lower income. We find the the local community’s recognition of farmers’ work and the farmers’
relationships with neighbours to be significantly and positively related to happiness. However, these
two variables do not significantly mediate indirect relationships between organic farming and happiness
because they are not significantly related to organic farming. Our findings provide fresh insights into
the returns associated with organic farming, illustrating that non-monetary outcomes may play a more
significant role in elucidating the benefits of organic certification for smallholder farmers in developing
countries than monetary outcomes.

The remainder of the paper is structured as follows. Section 2 conceptually discusses the relationship
between organic farming and happiness. Section 3 describes the methodology of the paper, while section 4
presents and discusses our findings. Finally, Section 5 summarises the paper, suggests some policy
implications and discusses the limitations of the study.

2 Organic farming and happiness

There is increasing recognition that economic indicators alone are insufficient for examining welfare
differences across individuals. This is grounded in the notion that individuals’ welfare is influenced by
factors other than their income and wealth (Ferrer-i Carbonell, 2005; Graham, 2005; Kahneman and
Krueger, 2006). In light of this recognition, there has been a notable expansion in the use of subjective
indicators of well-being such as, for example, happiness (Powdthavee, 2007; Kahneman and Deaton, 2010;
Dedehouanou et al., 2013; Perez-Truglia, 2020). In studies of happiness, individuals evaluate their overall
state of well-being or their satisfaction with specific domains of their lives using either single-item or
multiple-item questions with numeric scales (Powdthavee, 2007).

Studies have shown that subjective well-being is shaped by various factors including income, wealth,
employment, social capital, health (Stutzer and Frey, 2012; Howley et al., 2017), personality traits,
and socio-demographic characteristics (Howley et al., 2017). Hence, several rationales can explain why
the adoption of organic farming may be linked to happiness. For instance, it can be expected that
the adoption of organic farming affects farmers’ income, health, work satisfaction, work recognition,
relationships with neighbours, and other aspects of life that influence happiness (Mzoughi, 2014). In the
following, we discuss how the adoption of organic farming may affect farmers’ happiness through each of
these potential pathways.

Income The economic effects of adopting organic farming are multifaceted. On the one hand, adopting
organic farming has the potential to increase income by reducing costs connected to intermediate inputs
such as pesticides and fertilisers and by obtaining premium prices for organic products (Bolwig et al.,
2009; Bachmann, 2012; Vasile et al., 2015). On the other hand, organic farming often results in lower
yields. Therefore, the price premiums and the reduced costs due to fewer intermediate inputs may not
offset the lower yields and increased workload which are linked to organic farming, thereby leading to
reduced income (Beuchelt and Zeller, 2011; Uematsu and Mishra, 2012; Delbridge et al., 2013; Chiputwa
et al., 2015; Vellema et al., 2015; Giuliani et al., 2017; Froehlich et al., 2018; Aïhounton and Henningsen,
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2024). Given that income is typically positively associated with happiness, it may be expected that the
adoption of organic farming could negatively or positively influence farmers’ happiness (Mzoughi, 2014).

Health By adopting organic farming practices and, thus, avoiding synthetic inputs, organic farmers can
safeguard their health. The health benefits associated with sustainability standards such as GlobalGap
have been documented (Asfaw et al., 2010), and a transition to organic farming is expected to reduce
the adverse health effects of chemical inputs (Aïhounton et al., 2021), thereby positively influencing
happiness.

Work satisfaction Organic certification offers farmers opportunities to attend specialised agronomic
training, avoids contamination of the environment with synthetic pesticides, strengthens social equity
by providing economic opportunities to women (Assogba, 2014; Sodjinou et al., 2015; Jouzi et al., 2017;
Nath and Athinuwat, 2021), and ensures premium prices, which indicates consumers’ higher appreciation
of organic produce compared to conventional produce. These benefits of organic farming have the poten-
tial to make participating farmers proud and more satisfied with their work. Additionally, the relative
autonomy in terms of accessing inputs and services in organic farming compared to conventional farming,
where expensive inputs are often obtained on credit, may enhance work satisfaction (e.g., Rickson et al.,
1999). Work satisfaction has generally been positively associated with improved happiness (Diener and
Tay, 2017).

Work recognition Farmers often judge their overall life satisfaction based on how well they are re-
spected and recognised by other farmers (Russell and Bewley, 2013). On the one hand, the more
widespread presence of weeds, increased pest damage, and lower yields often seen on organic fields (Leifeld,
2016) may result in organic farmers’ receiving less positive feedback for their farming from conventional
farmers within traditional farming communities. On the other hand, organic farmers may get praise
from farmers and others for strictly adhering to organic regulations and, therefore, for protecting the
environment and reducing health hazards. Some studies have highlighted the role of work recognition
in boosting individuals’ self-esteem (Ariely et al., 2008; Mzoughi, 2014), which may in turn enhance life
satisfaction.

Relationships to neighbours Given that organic farming strictly prohibits the use of synthetic inputs,
neighbours of organic farmers may appreciate the environmental protection and experience reduced expo-
sure to agrochemicals. Thus, adopting organic farming may be endorsed by some neighbours and, thus,
may enhance organic farmers’ relationships with neighbours (Mzoughi, 2014). However, the adoption of
organic farming may also negatively affect relationships with neighbours. For instance, specific distances
are required between organic and conventional fields to prevent the contamination of organic crops with
chemical inputs used in conventional farming, which can lead to conflicts between organic farmers and
conventional neighbouring farmers. Having good relationships with neighbours may promote happiness
(Powdthavee, 2008).

Other pathways In addition to affecting farmers’ happiness through income, health, work satisfaction,
work recognition, and relationships with neighbours, the adoption of organic farming may affect their
happiness through other pathways or even directly. For instance, organic farmers may feel a strong
alignment with their personal convictions by employing organic farming practices, which can lead to
improved life satisfaction (Mzoughi, 2014). For some farmers, organic farming symbolises a lifestyle in
harmony with the environment, which may provide a profound source of happiness.
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3 Methodology

3.1 Data sources

We use cross-sectional data collected from farm households that grow organic or conventional cotton in
Benin. The locations cover the three districts Kandi, Glazoué, and Péhunco to ensure regional diversity,
the presence of organic cotton farmers, and diversity in terms of experiences with organic farming.
While Kandi and Glazoué are pioneer locations for organic farming in Benin, organic farming has been
introduced in Péhunco more recently.3 The selection of households for the survey was conducted in three
steps. In the first step, we selected the villages in which our household survey had been conducted.
We did this by collecting village-level data (e.g., type of road, presence of primary school, number of
households, number of cotton farmers, total quantity of cotton produced in the village, whether there
are organic cotton farmers in the village, etc.) for all villages in the three selected districts from the
municipalities and the communal offices of agriculture. We used these data to select 75 villages, which
were split into three categories. As organic cotton was grown in only 25 villages in the three districts,
we selected all of them to ensure that we would have a sufficiently large number of organic cotton
farmers in our sample. We used genetic matching to select 25 “conventional” villages which only have
conventional cotton production but which are otherwise similar in terms of village-level characteristics
to the 25 “organic” villages.4 Finally, we used a search algorithm to select a third group of 25 villages
to obtain a representative sample of all cotton-producing villages in our study locations (based on the
village-level data). As the NGOs that support organic farming in Benin selected the villages in which they
promoted organic farming not randomly but intentionally, the organic villages differ on average from the
conventional villages. Our sampling procedure has the advantage that we can compare households with
organic and conventional cotton farming, respectively, in comparable villages by using only households
from the first group and second group of villages, and that we can use a representative sample by using
observations from all three groups of villages.

Having selected 75 villages, the second step of our sampling procedure consisted of conducting a
household census in all selected villages. We collected information on the cotton production method (i.e.,
organic cotton farming, conventional cotton farming, or no cotton farming), phone number, and location
of each household.

In the third step of our sampling procedure, we randomly selected households from the lists obtained
in the previous step. We aimed to sample around 1400 households in the three districts with about 70% of
conventional cotton growing households and 30% organic cotton growing households in each of the three
districts. However, this was not possible in the district of Péhunco due to its small number of organic
cotton growing households. The sampling intensities for organic cotton growing households were 75%,
100%, 55%, while those for conventional cotton growing households were 8%, 11%, and 8% in Kandi,
Péhunco, and Glazoué, respectively. These sampling intensities were used to determine the number of
organic cotton growing households and the number of conventional cotton growing households that were
selected in each of the 75 selected villages.

In total, 1361 households were randomly surveyed. After eliminating households that were producing
both organic and conventional cotton, non-certified organic cotton growing households (i.e., households
with less than three years of experience in organic farming as certification requires a three-year transition
period and organic cotton growing households that had recently violated some certification requirements),

3At the time of data collection, cotton was the only agricultural product with an established organic market. Since price
premiums were unavailable for other organic products, virtually all organic farmers in our study area grew cotton. However,
while price premiums were limited to cotton, to achieve organic certification, organic farming principles had to be applied
across the entire farm, not just on the cotton plots.

4In order to keep the wording as simple and as clear as possible, we denote the 25 villages in which both organic and
conventional cotton is grown as “organic villages”, while we denote the villages in which only conventional cotton is grown
as “conventional villages.”
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households with missing values in crucial variables such as household composition and type of cotton
farming, the final sample that we used in our analyses consisted of 1242 households of which 221 and
1021 produced organic and conventional cotton, respectively.

The data were collected through face-to-face interviews from March to May 2018. We gathered
demographic and socioeconomic data, agricultural production data, and subjective measures of well-being
measured in the following five dimensions: farmer’s overall life satisfaction (‘happiness’), self-reported
health, work satisfaction, work recognition, and relationship with their neighbours; each of these five
measures on a scale from zero to ten.5

3.2 Base model specification

We conduct a path analysis to explore the relationships between organic farming and happiness, consid-
ering several potential pathways. This method is a variant of Structural Equation Modelling (SEM) that
does not include latent variables and allows for the examination of complex relationships among observed
variables. SEM is known for its ability to simultaneously test theories containing multiple equations
with interdependent relationships, estimate parameters for relationships between theoretical constructs,
and assess behavioural science theories (Sanchez, 2013; Kline, 2016). SEM uses a path diagram and a
system of linked regression-style equations to capture complex and dynamic relationships within a web
of observed and unobserved variables and to estimate parameters for relationships between theoretical
constructs (Gunzler et al., 2013). Unlike regression models, SEM explores both direct and indirect rela-
tionships among variables (Civelek, 2018; Baudron et al., 2019) and assesses the structure of the model
and its parameters using observed data (McCune et al., 2002). As we aim to quantify the pathways that
explain the relationship between organic farming and happiness, path analysis within the SEM framework
is the most suitable method for this study as it allows for the investigation of both direct relationships
and indirect relationships through mediators.

As discussed in Section 2, we hypothesise five indirect pathways from the adoption of organic cotton
to happiness, namely through income, health, work satisfaction, work recognition, and relationships with
neighbours as well as a direct pathway that may also capture indirect pathways through mediators that we
do not consider in our analysis. Adding control variables, our model specification is graphically illustrated
in Figure 1.

This model specification can also be described mathematically:

Yi = α6 + β6 Di + δ′6 xi6 +

5∑
k=1

λk Mik + ui6 (1)

Mik = αk + βk Di + δ′k xik + uik; k = 1, . . . , 5, (2)

(ui1, . . . , ui6)
′ ∼ N (0,Σ) (3)

where Yi is the outcome variable (i.e., happiness) for household i, Di is a dummy variable indicating
whether household i is engaged in organic farming, xik; k = 1, ..., 6 are six vectors of control variables,
Mik; k = 1, . . . , 5 are the five mediators (i.e., income, health, work satisfaction, work recognition, and
relationships to neighbours), uik; k = 1, . . . , 6 are the error terms, N(·) indicates a multivariate normal
distribution, 0 is a vector of six zeros, and Σ = [σmn] is a symmetric positive semi-definite six-times-six
covariance matrix. This model is estimated by the maximum likelihood method, where σm6 = σ6m;m =

5Specifically, we asked the household head the following set of questions: (a) overall, how satisfied are you (individually)
with your life? (from not satisfied 0 to 10 fully satisfied), (b) overall, describe the level of your (individually) health (from
0 very bad to 10 very good), (c) overall, how satisfied are you (individually) with your work (from not satisfied 0 to 10
fully satisfied), (d) overall, describe how recognised your (individually) work is by the local community in the village (from
not recognised 0 to 10 fully recognised), and (e) overall, describe how satisfied you are (individually) with your relationship
with your neighbours (from not satisfied 0 to 10 fully satisfied). We denote the answers to these questions as happiness,
health, work satisfaction, work recognition, and relationship with neighbours, respectively.
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Figure 1: Detailed model specifications
Notes: “Rel.” abbreviates “relationship”. The box “Control variables” consolidates all control variables given that the
inclusion of a separate box and paths for each control variable would excessively clutter the figure. Solid lines represent the
relationships between organic farming, the mediators, and happiness, while dashed lines indicate the inclusion of control
variables in the equations for happiness and the mediators. Curved double-arrows are used to denote error terms u. Our
model specification takes into account a potential correlation of the error terms u1, u2, u3, u4, and u5, while it is assumed
that the error term u6 is uncorrelated to the other five error terms. This figure was created using the web application
developed by Mai et al. (2023).

1, . . . , 5 are restricted to zero for identification, while all other covariances are freely estimated (e.g.,
De Stavola et al., 2015; Botha et al., 2018).6

In equation (1), the coefficient β6 represents the direct relationship between organic farming and
happiness. In equation (2), the coefficient βk captures the relationship between organic farming and the
k’s mediator. The coefficient λk in equation (1) portrays the relationship between the kth mediator and
happiness Yi. Consequently, βk λk encapsulates the indirect relationship between organic farming and
happiness through the kth mediator, while β6 +

∑5
k=1 βk λk represents the total relationship between

organic farming and happiness.
If we want to interpret the estimated relationships between organic farming, the mediators, and

happiness as causal effects, we have to assume that organic farming (Di) is unrelated to all six error
terms (uik; k = 1, . . . , 6) and that all five mediators (Mik; k = 1, . . . , 5) are unrelated to the error of the
outcome equation (1), i.e., ui6, i.e., we would rely on a selection-on-observables identification strategy.
As this is an unachievable assumption in our empirical study with observational data, we interpret our
estimation results as relationships rather than causal effects.

In order to ensure that our estimated relationships are as close as possible to causal effects, we add sets
of control variables (xik; k = 1, . . . , 6), which minimise the relationship between the error terms (uik; k =

1, . . . , 6) and the explanatory variables (particularly Di and in equation (1) also Mik; k = 1, . . . , 5). We
chose the control variables based on the existing literature on happiness (e.g., Botha et al., 2018) and our
own considerations about the situations of the farm households in our study region and the specification

6We transform variables with very right-skewed distributions by the log transformation (if all values are strictly positive)
or by the inverse hyperbolic sine (IHS) transformation (if the variable has zero and/or negative values) in order to obtain
variables with narrower ranges and distributions that are less skewed, which usually contributes to fulfilling the assumptions
of regression models (e.g., heteroscedasticity) and makes the regression results more robust to extreme values and outliers
(Wooldridge, 2016, p. 172). As the IHS transformation is not invariant to units of measurement, we use the method
suggested by Aïhounton and Henningsen (2021) to identify the most suitable unit of measurement of the cotton income
(see Tables C.1 and C.2 in Appendix C).
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of our path analysis. Table A.1 in Appendix A describes which sets of control variables (xik; k = 1, . . . , 6)
we use in each of the six equations of our path analysis. We hypothesise that several factors including the
household head’s agricultural experience, distance to the village centre, distance to the nearest market,
proximity to health facilities, and access to safe water may each exert distinct influences on happiness
and/or its associated mediators. For instance, households with access to safe water sources are expected
to have better health, which could potentially lead to greater happiness. Proximity to the village centre
can affect relationships to neighbours in various ways, e.g., compared to people living on the outskirts,
people living in the village centre are more likely to encounter a wider range of individuals in addition to
their neighbours when they step outside, which can affect relationships to neighbours. Proximity to health
facilities may correlate with improved health outcomes, which in turn could enhance overall happiness
levels. Furthermore, households situated closer to the nearest market may experience higher income levels
and increased work satisfaction due to easier access to markets for selling crops. Additionally, proximity
to markets may facilitate the purchase of nutritious foods, which may potentially improve health and
overall happiness.

In order to facilitate the interpretation of the economic significance of the estimated associations
and to make the magnitudes of the estimated associations comparable across the different mediators, we
present the associations between organic farming and the mediators as well as the indirect, direct, and
total associations between organic farming and our outcome variable (happiness) in terms of Cohen’s d

(Cohen, 1988), i.e., we normalise the estimated associations by dividing them by the standard deviation
of the respective mediator or by the standard deviation of the outcome variable, respectively. A Cohen’s d
equal to 0.5 is considered to be a medium effect size and indicates in our case that organic farming is
associated with a change of 0.5 standard deviations of the mediator or outcome, while a Cohen’s d equal to
0.2 or 0.8 is considered to be a small or large effect size, respectively (Cohen, 1988). Similarly, we present
the associations between the mediators and the outcomes in terms of standardised coefficients, i.e., the
estimated coefficients multiplied by the standard deviation of the respective mediator and divided by the
standard deviation of the outcome variable. A standardised coefficient of, say, 0.5 indicates that a change
in the mediator by one standard deviation is associated with a change in happiness by 0.5 standard
deviations. As the calculations of Cohen’s d and the standardised coefficients are just proportional
transformations of the estimated coefficients or associations, we calculate the standard deviations of
Cohen’s d and of the standardised coefficients by applying the same proportional transformations to the
estimated standard deviations.

Due to the design of our sampling strategy, we obtain a sandwich-type covariance matrix of the
estimated coefficients, so that our standard errors are robust to clustering at the village level.

3.3 Alternative model specifications

In addition to our base model specification described above, we consider several alternative model speci-
fications to explore how different model specifications affect the estimated relationships. The alternative
model specifications deviate from the base model specification in the following aspects:

• In order to minimise the correlation between our ‘treatment’ variable (Di) and the error terms (uik; k =

1, . . . , 6), we control for potential unobserved variables that affect farmers’ expectations of the ad-
vantages and disadvantages of organic farming and, thus, their participation in organic farming,
as inspired by Verhofstadt and Maertens (2014), Bellemare and Novak (2017), Ruml and Qaim
(2021), and Aïhounton and Henningsen (2024). We call this additional control variable ‘WTP’ as
it proxies farmers’ willingness to pay for adopting organic or conventional farming (Aïhounton and
Henningsen, 2024). The WTP variable is obtained in our survey by asking each respondent “which
type of cotton farming do you think gives you and your household, in general, a better life?”. The
question should be answered on a 7-point Likert scale with 1 =organic much better, 2 = organic
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somewhat better, 3= organic slightly better, 4= about the same, 5 = conventional slightly better,
6 = conventional somewhat better, 7= conventional much better (see Aïhounton and Henningsen,
2024). We use the answer to this question to control for unobserved factors such as soil type, en-
vironmental conditions, and the respondent’s personality, personal views, skills, and attitudes that
affect the decision to adopt organic farming and might also affect happiness directly or through the
mediators.

• In our base model specification, we use the income from cotton farming as mediator for income.
As adopting organic cotton farming might also affect income from other sources (e.g., from other
crops, livestock farming or off-farm activities), we estimate alternative specifications with (a proxy
of) total household income instead of income from cotton farming as mediator for income. As our
data set does not include information on all income-generating activities of all household members,
we calculate a proxy of total household income by dividing the revenue from cotton farming by
the share of cotton income in total household income, which was obtained as a response to the
question “What is the share of cotton income of total household income?” (see Aïhounton and
Henningsen, 2024, for details). We call this proxy of total household income “household revenue”.
While using income from cotton farming has the advantages of being closely related to the adoption
of organic cotton farming and of being easy to precisely measure, using household revenue has the
advantage of providing a more holistic measure of the household’s economic financial situation,
which acknowledges the diversity of rural households’ income sources.

• In our base model specification, we use the household’s wealth, measured as the monetary value of
household assets, as a control variable because wealth likely has a positive impact on happiness and
it may also influence the adoption of organic farming. However, as the adoption of organic farming
may influence income and changes in income may in the long run influence the accumulation or
depletion of wealth, we estimate alternative model specifications, where we use wealth as a mediator
instead of as a control variable. Given that we cannot exclude the possibility that both the base
model specification with wealth as control variable and the alternative specification with wealth as
mediator are misspecified, we estimate additional model specifications in which wealth is neither
used as control variable nor as mediator.

• While we use all observations (from all three groups of villages) in our base model specification,
we conduct additional estimations with only observations from “organic” villages and villages that
are similar to “organic” villages, i.e., removing observations from villages that are dissimilar to the
“organic” villages (see Section 3.1 for details). While our base model specification has the advantage
of using a dataset obtained from households in a representative sample of villages, this alternative
specification has the advantage of including only households that are located in similar villages and,
thus, have more homogeneous external conditions.

With two different specifications regarding the WTP variable, two different specifications of the in-
come variable, three different specifications regarding modelling the household assets, and two different
specifications regarding the choice of observations, we have in total 24 different combinations of spec-
ifications that we estimate. This structured approach allows for a thorough examination of how our
results respond to changes in the model specification, thereby enabling the clear communication of the
uncertainty of our results that is caused by uncertainty about the optimal model specification (not only
caused by sampling uncertainty, which is captured in the standard errors) and a nuanced understanding
of the relationships between organic farming and happiness.
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4 Results7

4.1 Descriptive statistics

Table 1 summarises the descriptive statistics of the variables in our dataset, along with tests for signifi-
cant differences between conventional cotton growing households and organic cotton growing households.
The majority of the households in our sample has a male head, with a significantly higher share of female
heads in organic cotton growing households (14%) than in conventional cotton growing households (5%).
Household heads generally have a very low level of education, with on average only one to two years
of schooling. Household size is often considered a proxy for labour availability, and the average house-
hold size is on average slightly above seven members both for organic and conventional cotton growing
households. Several further characteristics of the household head and the household do not statistically
significantly differ between organic cotton and conventional cotton growing households. However, com-
pared to conventional cotton growing households, organic cotton growing households have significantly
lower values of household assets, while they have on average a greater distance to the village centre and
health facilities and a lower proportion of them are located in a village with access to a tarmac road,
indicating that they are located more remotely. While conventional cotton growing households own on
average around 14 ha land, organic cotton growing households own on average a slightly smaller land area
(10.6 ha) with this difference being highly statistically significant. Although the difference in land owner-
ship is rather moderate economically, organic cotton growing households cultivate cotton on average on
less than half the area (1.64 ha) compared to conventional cotton growing households (3.87 ha). This is
likely due to the significantly higher labour demand and wider crop rotation of organic cotton farming
compared to conventional cotton farming.

Organic cotton growing households report statistically significantly higher happiness (life satisfaction),
better health, higher work satisfaction, greater recognition for their work, and better relationships with
neighbours compared to their conventional counterparts with the largest differences being in health and
work satisfaction. However, in terms of economic outcomes, conventional cotton growing households tend
to have a much higher cotton income and household revenue than organic cotton growing households.

4.2 Relationship between organic farming and the mediators

Table 2 presents our estimates of the relationships between organic farming and the mediators.8 The
results of all 24 estimations reveal a strong negative and highly statistically significant association between
organic farming and income with organic farming being associated with a decrease in income of around
one half to three quarters of the standard deviation of the income. We obtain this result regardless of
whether income is measured as cotton income or as household revenue. In contrast, we do not find a
clear association between organic farming and household assets.

In all 24 estimations, organic farming is statistically significantly associated with a moderate increase
in farmers’ self-reported health by around 0.37 standard deviations. Additionally, organic farming exhibits
a positive association with work satisfaction in all 24 model specifications. This association is small and
statistically insignificant in the 12 model specifications that do not include WTP as control variable.
When using WTP to control for unobserved heterogeneity, we find that organic farming is associated
with a highly statistically significant and substantial increase in work satisfaction of around 0.6 standard
deviations.

7The empirical analyses were performed with the statistical software “R” (R Core Team, 2024) using the add-on packages
“lavaan” (Rosseel, 2012) for the path analyses, “DescTools” (Signorell, 2024), “lmtest” (Zeileis and Hothorn, 2002), and
“moments” (Komsta and Novomestky, 2022) for the grid-search procedure described in Aïhounton and Henningsen (2021)
as well as “stargazer” (Hlavac, 2022) and “xtable” (Dahl et al., 2019) for creating tables.

8More detailed regression results are presented in Appendix B.
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Table 1: Descriptive statistics
All sd Convent. Organic Diff. P-value

Household head
Age (years) 42.46 11.56 42.06 44.31 2.25 0.020
Sex (1=male) 0.93 0.25 0.95 0.86 -0.09 <0.001
Years of education 1.37 2.87 1.34 1.52 0.18 0.433
Exper. in agric. decision making (years) 18.83 10.20 18.58 19.98 1.40 0.093

Household
Household size 7.31 3.49 7.38 7.01 -0.36 0.177
Dependency ratio 0.41 0.21 0.41 0.42 0.01 0.650
Land cultivated with cotton (ha) 3.47 3.19 3.87 1.64 -2.23 <0.001
Total land owned (ha) 13.38 11.68 13.99 10.58 -3.41 <0.001
Household assets (million FCFA) 2.31 4.85 2.43 1.75 -0.68 0.006
Distance to village center (km) 2.77 5.36 2.59 3.62 1.04 0.022
Distance to closest market (km) 3.23 4.22 3.22 3.27 0.05 0.901
Tarmac road 0.35 0.48 0.30 0.57 0.27 <0.001
Water Deprivation 0.35 0.48 0.34 0.37 0.03 0.437
Distance to health facility (km) 4.06 4.53 3.88 4.90 1.03 0.018

Outcome and mediators
Happiness 6.52 1.51 6.45 6.84 0.38 <0.001
Cotton income (1000 FCFA) 541.21 729.56 590.74 312.36 -278.38 <0.001
Cotton income (IHS, million FCFA) 0.44 0.48 0.48 0.28 -0.19 <0.001
Household revenue (1000 FCFA) 2249.79 2609.56 2488.12 1148.70 -1339.42 <0.001
Household revenue (log, 1000 FCFA) 14.21 0.93 14.36 13.54 -0.82 <0.001
Health 6.45 1.57 6.33 7.01 0.67 <0.001
Work satisfaction 6.57 1.59 6.47 7.04 0.57 <0.001
Work recognition 6.25 1.51 6.20 6.49 0.29 0.020
Relationship to neighbours 6.40 1.52 6.34 6.71 0.37 0.002

District <0.001
Kandi 0.57 0.50 0.53 0.74 0.22
Pehunco 0.24 0.43 0.28 0.03 -0.25
Glazoué 0.20 0.40 0.19 0.23 0.04

Observations 1242 1021 221

Notes: Columns ‘All’, ‘Convent.’, and ‘Organic’ present the mean values of all observations, households growing conven-
tional cotton, and households growing organic cotton, respectively. Column ‘sd’ presents the standard deviations (of all
observations). Column ‘Diff.’ presents the differences in the mean values between households growing conventional cotton
and households growing organic cotton. Column ‘P-values’ presents P-values of two-sample t-tests for equality of mean
values of continuous variable and P-values of Pearson’s χ2-tests for equal proportions of categorical variables.

Finally, organic farming exhibits neither a statistically nor an economically significant association with
the recognition of their work by the local community or their relationships to neighbours. Overall, these
results imply that the adoption of organic farming is negatively associated with income and positively
associated with self-reported health and work satisfaction.

4.3 Relationship between the mediators and happiness

The estimates of the relationships between the mediators and happiness are presented in Table 3. The
results indicate that when using cotton income as income variable, the relationship between cotton income
and happiness is statistically insignificant and even very close to zero. However, in the 12 model specifi-
cations that use household revenue as income variable, household revenue is statistically significantly and
positively associated with happiness, although the magnitude of this association is rather small with an
increase in household revenue by one standard deviation being associated with an increase in happiness
by less than 0.1 standard deviations. All eight model specifications that use household assets as media-
tor indicate a positive association between household assets and happiness, although this association is
also rather small with an increase in household assets by one standard deviation being associated with
an increase in happiness of less than 0.1 standard deviations. Furthermore, it is statistically significant
(at 10% level) in only five of the eight model specifications (when using a larger sample, consisting of
households from all villages).

Self-reported health is positively associated with happiness across all 24 model specifications with very
similar magnitudes across all 24 model specifications. An increase in self-reported health by one standard
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deviation is associated with an increase in happiness of 0.25–0.26 standard deviations. Work satisfaction
and work recognition are also positively associated with happiness across all 24 model specifications.
An increase in work satisfaction by one standard deviation is associated with a substantial increase in
happiness of 0.41–0.46 standard deviations, while an increase in work recognition by the local commu-
nity of one standard deviation is associated with a notable increase in happiness of 0.15–0.18 standard
deviations. Finally, we find a positive association between the relationship with neighbours and happi-
ness with a small but very stable magnitude across all 24 model specifications. An improvement in the
relationship with neighbours of one standard deviation is associated with a small increase in happiness
of 0.05–0.08 standard deviations of happiness. This association is statistically significant (at 10% level)
in 18 of the 24 model specifications (with statistical insignificance for smaller samples when observations
from similar villages only are included).

Our results indicate that all of our mediators—income, wealth, health, work satisfaction, work recog-
nition, and relationship with neighbours—are positively associated with happiness. Of these factors,
health, work satisfaction and work recognition by the local community are the most important, while
monetary factors—income and wealth—are much less related to happiness.

4.4 Indirect, direct, and total relationships

The estimated indirect, direct and total relationships between organic farming and happiness are sum-
marised in Table 4. When using cotton income as income variable, we do not find an economically or
statistically significant indirect relationship through income. However, when we use household revenue
as income variable, we find a small indirect negative association between organic farming and happi-
ness through income in that organic farming is related to a decline in happiness of 0.03–0.06 standard
deviations through lower income. When considering household assets as mediator, we do not find an
economically or statistically significant indirect relationship through household assets in any of the eight
relevant model specifications.

In all 24 estimations, we find a statistically significant (at the 10% level) positive relationship between
organic farming and happiness through self-reported health. This indirect association is very stable across
all model specifications but rather small (0.09–0.10 standard deviations). All 24 model specifications in-
dicate a positive indirect relationship between organic farming and happiness through work satisfaction.
While this indirect relationship is rather small (0.09–0.11 standard deviations) and statistically insignif-
icant in the 12 model specifications that do not include WTP as control variable, we find a statistically
significant (at 5% level) and moderately large positive indirect relationship (0.22–0.27 standard devia-
tions) when using WTP to control for unobserved heterogeneity. Regardless of the model specification
used, no economically or statistically significant indirect association is found between organic farming
and happiness through work recognition or relationships with neighbours.

Thus, income, self reported health, and work satisfaction mediate the indirect association between
organic farming and happiness. In total, organic farming is indirectly associated with an increase in
happiness of 0.13–0.37 standard deviations. However, due to partly counteracting indirect relationships
(income negative, health and work satisfaction positive), the total indirect relationship is small in some
of the model specifications and statistically significant (at 10% level) in only six of the 24 model specifi-
cations.

The direct relationship between organic farming and happiness is positive in all 24 model specifica-
tions. In the 12 model specifications that include WTP, the direct relationship between organic farming
and happiness is small (0.01–0.09 standard deviations) and statistically insignificant, while this direct
relationship is moderately large (0.26–0.36 standard deviations) when using the WTP variable to control
for unobserved heterogeneity.
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Summing up all indirect relationships and the direct relationship, we obtain the total relationship
between organic farming and happiness, which is positive and moderate to large in all 24 model specifi-
cations (0.21–0.69 standard deviations) and statistically significant (at 10% level) in 18 of the 24 model
specifications (thereof statistically significant at 1% level in 12 of the 24 model specifications).

5 Conclusion

A growing body of literature analyses the effects of sustainability standards such as organic farming on
the economic outcomes of smallholder farmers in developing countries with a mix of positive, negative
and insignificant results. As several studies show that the adoption of organic farming decreases farmers’
income (Beuchelt and Zeller, 2011; Uematsu and Mishra, 2012; Chiputwa et al., 2015; Vellema et al., 2015;
Giuliani et al., 2017; Froehlich et al., 2018), the question is what benefits farmers gain from farming
organically and, thus, why these farmers adopt organic farming in spite of lower incomes. Therefore,
our study extends beyond monetary outcomes and explores how organic farming is related to various
non-monetary indicators of wellbeing. We use path analysis, a variant of Structural Equation Modelling
(SEM), to empirically analyse how organic farming is related to farmers’ life satisfaction—often briefly
denoted as ‘happiness’—through various monetary and non-monetary intermediate outcomes. To the
best of our knowledge, our study is the first that examines the associations between organic farming and
a range of monetary and non-monetary outcomes as well as the indirect, direct, and total relationships
between organic farming and happiness.

Our empirical research uses data collected from both organic and conventional cotton growing house-
holds in Benin. Our findings indicate that organic farming is negatively associated with income, while it
is positively associated with farmers’ self-reported health and their work satisfaction. However, we find
neither a negative nor a positive association with the recognition of their work by the local community
or their relationships with neighbours. Furthermore, our findings confirm those of Mzoughi (2014) who
show that farmers’ happiness is positively associated with both monetary (income) and non-monetary
(good health, work satisfaction, work recognition, relationship with neighbours) indicators of well-being.
Our mediation analysis suggests that organic farming enhances happiness through improved health and
increased work satisfaction, along with a direct relationship between organic farming and happiness. The
negative association between organic farming and income slightly reduces the positive relationship with
happiness, but only to a limited extent.

Consistent with Mzoughi (2011) and Mzoughi (2014), our results highlight the importance of non-
monetary factors in explaining farmers’ perceptions of the welfare effects of adopting organic farming
and, thus, their choice between conventional and organic farming. Non-monetary returns may even be
more important to farmers than monetary returns. This may also explain the results of the descriptive
analysis of Mourão et al. (2019), which finds that organic farmers tend to view themselves as happy with
their lives, exhibiting an optimistic and positive attitude regardless of their economic or social concerns.
Thus, it is essential to consider non-monetary outcomes in scientific analyses of both the adoption of
organic farming and the effects of adopting organic farming.

Future studies could address some limitations of our study. For instance, obtaining data on non-
monetary indicators of subjective well-being at multiple times rather than just once could give more
reliable measurements as these factors likely fluctuate during the day, month, and year. Using panel data
collected over multiple time points could further enhance the robustness of our findings. Finally, while
we can only analyse relationships, using RCTs could facilitate the estimation of causal effects.
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Appendix

A Control variables considered in the path analysis

Table A.1 presents the variables used in the path analysis.

Table A.1: Variables used in the model specification
Variables Income Household

assets
Health Work

satis-
faction

Work
recog-
nition

Relation-
ship with

neighbours

Life
satis-

faction

Gender of household
head

X X X X X X X

Education of
household head

X X X X X X X

Experience in
agriculture

X X X X X X

Household size X X X X X X X

Dependency ratio X X X X X X X

Total land owned
(log)

X X X X X X X

Household assets X X X X X X

Distance to village
centre (asinh)

X X X X

Distance to closest
market (asinh)

X X X X X

Tarmac road X X

Water deprivation X X

Distance to health
facility (log)

X X

District fixed effects X X X X X X X

WTP-variable (X) (X) (X) (X) (X) (X) (X)
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B Detailed results of individual estimations

Table B.1: Mediation analyses results (No WTP, Cotton Inc, Control HH Assets, All Villages)
Outcome Estimate standard error P-value

IDE: Cotton income -0.00 0.02 0.89
IDE: Health status 0.14 0.05 0.01

IDE: Work satisfaction 0.16 0.10 0.12
IDE: Work recognition 0.02 0.05 0.69

IDE: Relationship with neighbors 0.01 0.02 0.70
Sum of indirect effects 0.33 0.21 0.12

Direct effect 0.05 0.10 0.59
Total effect 0.38 0.20 0.06

Table B.2: Mediation analyses results (No WTP, Cotton Inc, Control HH Assets, Sim Villages)
Outcome Estimate standard error P-value

IDE: Cotton income -0.01 0.02 0.48
IDE: Health status 0.14 0.06 0.01

IDE: Work satisfaction 0.15 0.10 0.14
IDE: Work recognition 0.01 0.05 0.86

IDE: Relationship with neighbors 0.01 0.02 0.77
Sum of indirect effects 0.29 0.22 0.18

Direct effect 0.02 0.11 0.87
Total effect 0.31 0.20 0.13

Table B.3: Mediation analyses results (No WTP, Cotton Inc, No HH Assets, All Villages)
Outcome Estimate standard error P-value

IDE: Cotton income -0.01 0.02 0.73
IDE: Health status 0.14 0.05 0.01

IDE: Work satisfaction 0.15 0.10 0.14
IDE: Work recognition 0.02 0.05 0.73

IDE: Relationship with neighbors 0.01 0.02 0.74
Sum of indirect effects 0.30 0.21 0.15

Direct effect 0.04 0.10 0.69
Total effect 0.34 0.20 0.08
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Table B.4: Mediation analyses results (No WTP, Cotton Inc, No HH Assets, Sim Villages)
Outcome Estimate standard error P-value

IDE: Cotton income -0.02 0.02 0.38
IDE: Health status 0.14 0.06 0.01

IDE: Work satisfaction 0.15 0.10 0.15
IDE: Work recognition 0.01 0.05 0.88

IDE: Relationship with neighbors 0.01 0.02 0.78
Sum of indirect effects 0.29 0.22 0.20

Direct effect 0.02 0.11 0.88
Total effect 0.30 0.20 0.14

Table B.5: Mediation analyses results (No WTP, Cotton Inc, Mediator HH Assets, All Villages)
Outcome Estimate standard error P-value

IDE: Cotton income -0.00 0.02 0.89
IDE: Household assets -0.01 0.01 0.31

IDE: Health status 0.14 0.05 0.01
IDE: Work satisfaction 0.15 0.10 0.14
IDE: Work recognition 0.02 0.05 0.73

IDE: Relationship with neighbors 0.01 0.02 0.74
Sum of indirect effects 0.29 0.21 0.16

Direct effect 0.05 0.10 0.59
Total effect 0.35 0.20 0.08

Table B.6: Mediation analyses results (No WTP, Cotton Inc, Mediator HH Assets, Sim Villages)
Outcome Estimate standard error P-value

IDE: Cotton income -0.01 0.02 0.48
IDE: Household assets -0.00 0.01 0.74

IDE: Health status 0.14 0.06 0.01
IDE: Work satisfaction 0.15 0.10 0.15
IDE: Work recognition 0.01 0.05 0.88

IDE: Relationship with neighbors 0.01 0.02 0.78
Sum of indirect effects 0.28 0.22 0.20

Direct effect 0.02 0.11 0.87
Total effect 0.30 0.20 0.14

Table B.7: Mediation analyses results (No WTP, HH Revenue, Control HH Assets, All Villages)
Outcome Estimate standard error P-value

IDE: HH Revenue -0.08 0.03 0.02
IDE: Health status 0.14 0.05 0.01

IDE: Work satisfaction 0.16 0.10 0.12
IDE: Work recognition 0.02 0.05 0.69

IDE: Relationship with neighbors 0.01 0.02 0.70
Sum of indirect effects 0.25 0.21 0.24

Direct effect 0.13 0.11 0.22
Total effect 0.38 0.20 0.06

Table B.8: Mediation analyses results (No WTP, HH Revenue, Control HH Assets, Sim Villages)
Outcome Estimate standard error P-value

IDE: HH Revenue -0.09 0.04 0.01
IDE: Health status 0.14 0.06 0.02

IDE: Work satisfaction 0.15 0.10 0.14
IDE: Work recognition 0.01 0.05 0.86

IDE: Relationship with neighbors 0.01 0.02 0.77
Sum of indirect effects 0.22 0.22 0.32

Direct effect 0.10 0.11 0.39
Total effect 0.31 0.21 0.13
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Table B.9: Mediation analyses results (No WTP, HH Revenue, No HH Assets, All Villages)
Outcome Estimate standard error P-value

IDE: HH Revenue -0.09 0.03 0.01
IDE: Health status 0.14 0.05 0.01

IDE: Work satisfaction 0.15 0.10 0.14
IDE: Work recognition 0.02 0.05 0.73

IDE: Relationship with neighbors 0.01 0.02 0.74
Sum of indirect effects 0.22 0.21 0.30

Direct effect 0.13 0.11 0.23
Total effect 0.35 0.20 0.08

Table B.10: Mediation analyses results (No WTP, HH Revenue, No HH Assets, Sim Villages)
Outcome Estimate standard error P-value

IDE: HH Revenue -0.10 0.03 0.00
IDE: Health status 0.14 0.06 0.01

IDE: Work satisfaction 0.14 0.10 0.15
IDE: Work recognition 0.01 0.05 0.88

IDE: Relationship with neighbors 0.01 0.02 0.78
Sum of indirect effects 0.20 0.22 0.36

Direct effect 0.10 0.11 0.37
Total effect 0.30 0.20 0.14

Table B.11: Mediation analyses results (No WTP, HH Revenue, Mediator HH Assets, All Villages)
Outcome Estimate standard error P-value

IDE: HH Revenue -0.08 0.03 0.02
IDE: Household assets -0.01 0.01 0.33

IDE: Health status 0.14 0.05 0.01
IDE: Work satisfaction 0.15 0.10 0.14
IDE: Work recognition 0.02 0.05 0.73

IDE: Relationship with neighbors 0.01 0.02 0.74
Sum of indirect effects 0.22 0.21 0.30

Direct effect 0.13 0.11 0.22
Total effect 0.35 0.20 0.08

Table B.12: Mediation analyses results (No WTP, HH Revenue, Mediator HH Assets, Sim Villages)
Outcome Estimate standard error P-value

IDE: HH Revenue -0.09 0.04 0.01
IDE: Household assets -0.00 0.01 0.75

IDE: Health status 0.14 0.06 0.01
IDE: Work satisfaction 0.14 0.10 0.15
IDE: Work recognition 0.01 0.05 0.88

IDE: Relationship with neighbors 0.01 0.02 0.78
Sum of indirect effects 0.21 0.22 0.34

Direct effect 0.10 0.11 0.39
Total effect 0.30 0.20 0.14

Table B.13: Mediation analyses results (WTP, Cotton Inc, Control HH Assets, All Villages)
Outcome Estimate standard error P-value

IDE: Cotton income -0.01 0.02 0.77
IDE: Health status 0.14 0.07 0.06

IDE: Work satisfaction 0.40 0.15 0.01
IDE: Work recognition -0.01 0.06 0.91

IDE: Relationship with neighbors -0.01 0.03 0.85
Sum of indirect effects 0.52 0.28 0.06

Direct effect 0.49 0.15 0.00
Total effect 1.01 0.29 0.00
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Table B.14: Mediation analyses results (WTP, Cotton Inc, Control HH Assets, Sim Villages)
Outcome Estimate standard error P-value

IDE: Cotton income -0.02 0.02 0.41
IDE: Health status 0.14 0.08 0.09

IDE: Work satisfaction 0.34 0.15 0.02
IDE: Work recognition -0.03 0.07 0.63

IDE: Relationship with neighbors -0.01 0.03 0.74
Sum of indirect effects 0.42 0.30 0.16

Direct effect 0.39 0.17 0.02
Total effect 0.81 0.29 0.01

Table B.15: Mediation analyses results (WTP, Cotton Inc, No HH Assets, All Villages)
Outcome Estimate standard error P-value

IDE: Cotton income -0.01 0.02 0.63
IDE: Health status 0.14 0.07 0.05

IDE: Work satisfaction 0.41 0.15 0.01
IDE: Work recognition -0.00 0.06 0.94

IDE: Relationship with neighbors -0.00 0.03 0.89
Sum of indirect effects 0.53 0.28 0.06

Direct effect 0.51 0.16 0.00
Total effect 1.04 0.29 0.00

Table B.16: Mediation analyses results (WTP, Cotton Inc, No HH Assets, Sim Villages)
Outcome Estimate standard error P-value

IDE: Cotton income -0.02 0.02 0.33
IDE: Health status 0.14 0.08 0.08

IDE: Work satisfaction 0.35 0.15 0.02
IDE: Work recognition -0.03 0.07 0.66

IDE: Relationship with neighbors -0.01 0.03 0.77
Sum of indirect effects 0.43 0.30 0.15

Direct effect 0.40 0.17 0.02
Total effect 0.83 0.29 0.00

Table B.17: Mediation analyses results (WTP, Cotton Inc, Mediator HH Assets, All Villages)
Outcome Estimate standard error P-value

IDE: Cotton income -0.01 0.02 0.77
IDE: Household assets 0.02 0.01 0.11

IDE: Health status 0.14 0.07 0.05
IDE: Work satisfaction 0.40 0.15 0.01
IDE: Work recognition -0.00 0.06 0.94

IDE: Relationship with neighbors -0.00 0.03 0.89
Sum of indirect effects 0.55 0.28 0.05

Direct effect 0.49 0.15 0.00
Total effect 1.04 0.29 0.00

Table B.18: Mediation analyses results (WTP, Cotton Inc, Mediator HH Assets, Sim Villages)
Outcome Estimate standard error P-value

IDE: Cotton income -0.02 0.02 0.41
IDE: Household assets 0.01 0.01 0.25

IDE: Health status 0.14 0.08 0.08
IDE: Work satisfaction 0.35 0.15 0.02
IDE: Work recognition -0.03 0.07 0.66

IDE: Relationship with neighbors -0.01 0.03 0.77
Sum of indirect effects 0.44 0.30 0.14

Direct effect 0.39 0.17 0.02
Total effect 0.84 0.29 0.00
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Table B.19: Mediation analyses results (WTP, HH Revenue, Control HH Assets, All Villages)
Outcome Estimate standard error P-value

IDE: HH Revenue -0.04 0.02 0.06
IDE: Health status 0.14 0.07 0.06

IDE: Work satisfaction 0.39 0.14 0.01
IDE: Work recognition -0.01 0.06 0.91

IDE: Relationship with neighbors -0.01 0.03 0.85
Sum of indirect effects 0.48 0.27 0.08

Direct effect 0.53 0.15 0.00
Total effect 1.01 0.29 0.00

Table B.20: Mediation analyses results (WTP, HH Revenue, Control HH Assets, Sim Villages)
Outcome Estimate standard error P-value

IDE: HH Revenue -0.06 0.03 0.02
IDE: Health status 0.14 0.08 0.09

IDE: Work satisfaction 0.34 0.15 0.02
IDE: Work recognition -0.04 0.07 0.64

IDE: Relationship with neighbors -0.01 0.03 0.74
Sum of indirect effects 0.37 0.29 0.20

Direct effect 0.44 0.17 0.01
Total effect 0.81 0.29 0.01

Table B.21: Mediation analyses results (WTP, HH Revenue, No HH Assets, All Villages)
Outcome Estimate standard error P-value

IDE: HH Revenue -0.04 0.02 0.03
IDE: Health status 0.14 0.07 0.05

IDE: Work satisfaction 0.40 0.14 0.01
IDE: Work recognition -0.00 0.07 0.94

IDE: Relationship with neighbors -0.00 0.03 0.89
Sum of indirect effects 0.49 0.28 0.08

Direct effect 0.55 0.16 0.00
Total effect 1.04 0.29 0.00

Table B.22: Mediation analyses results (WTP, HH Revenue, No HH Assets, Sim Villages)
Outcome Estimate standard error P-value

IDE: HH Revenue -0.06 0.02 0.01
IDE: Health status 0.14 0.08 0.08

IDE: Work satisfaction 0.34 0.15 0.02
IDE: Work recognition -0.03 0.08 0.66

IDE: Relationship with neighbors -0.01 0.03 0.77
Sum of indirect effects 0.38 0.29 0.20

Direct effect 0.46 0.17 0.01
Total effect 0.84 0.29 0.00

Table B.23: Mediation analyses results (WTP, HH Revenue, Mediator HH Assets, All Villages)
Outcome Estimate standard error P-value

IDE: HH Revenue -0.04 0.02 0.06
IDE: Household assets 0.02 0.01 0.12

IDE: Health status 0.14 0.07 0.05
IDE: Work satisfaction 0.40 0.14 0.01
IDE: Work recognition -0.00 0.06 0.94

IDE: Relationship with neighbors -0.00 0.03 0.89
Sum of indirect effects 0.51 0.27 0.06

Direct effect 0.53 0.15 0.00
Total effect 1.04 0.29 0.00
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Table B.24: Mediation analyses results (WTP, HH Revenue, Mediator HH Assets, Sim Villages)
Outcome Estimate standard error P-value

IDE: HH Revenue -0.06 0.03 0.02
IDE: Household assets 0.01 0.01 0.27

IDE: Health status 0.14 0.08 0.08
IDE: Work satisfaction 0.34 0.15 0.02
IDE: Work recognition -0.03 0.07 0.66

IDE: Relationship with neighbors -0.01 0.03 0.77
Sum of indirect effects 0.40 0.29 0.18

Direct effect 0.44 0.17 0.01
Total effect 0.84 0.29 0.00
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C Grid search for the optimal units of measurement of cotton
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