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Abstract: Coffee cultivation is one of the main agricultural activities in Colombia, which increases
the well-being of coffee-growing families. In order to determine the impact of coffee production,
the capital endowment and well-being of coffee-growing families in the municipality of Pitalito,
in the south of Colombia, were analyzed using the community capital index (CCI). Likewise, the
relationships between the variables were identified through a Pearson correlation analysis, and the
increase in well-being was identified and modeled by employing structural equations. The structural
equation model showed a suitable fit to the data, indicated by the non-significant value of the x>
statistic (p = 0.85), a high CFI (0.97), a low RMSEA (<0.001), a low stability index (0.23) and a low
variance inflation factor (VIF = 1.42). At the capital level, political capital in synergy with social
capital increased the well-being of coffee-growing families; meanwhile, capitals such as natural and
physical-built capital did not have the greatest impact on well-being. Political capital variables such
as the “possession of the coffee identification card” (CPI), as well as the variable “participates in the
activities carried out by the community action board of the village” (PAC), increased by 9.9% and
8.66%, respectively, in the well-being of coffee-growing families measured by the CCI. The social
capital variables that boosted the CCI were the benefits of the National Federation of Coffee Growers
(FNC) (BEN, %V (variation): 8.32) and associativity (Aso, %V: 7.51). Other variables that make up
human capital with high incidence in the CCI were family size (FSi) and the number of people
who can read in the family (FLE) with a variation of 9.12% and 8.6%, respectively. However, other
variables such as labor cost for disease management (CDM) and labor cost for harvesting (HCL) had
no significant effect on the variation of the CCI. It was found that the level of well-being increases
due to variables such as associativity and participation in grassroots organizations in the community,
such as being a member of the National Federation of Coffee Growers, a quality represented by the
possession of a coffee identification card that, in synergy with other variables, reduce inequality
and poverty.
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1. Introduction

World coffee production amounted to 169.6 million coffee bags (60 kg each) for 2020/21,
and around 125 million people worldwide depending on this activity for their livelihood [1].
Coffee production in Colombia, one of the three largest coffee producers, amounted to
8.9% of the world’s total [1] in 2020. About 540,362 coffee producers were registered in the
same year, living in 483,389 households, for a total population of 1,498,526 people across
23 departments [2,3] and contributing to 0.9% of total GDP (11% of total agricultural
GDP) [4]. Due to the importance of coffee cultivation in Colombia, different studies have
been carried out related to the characterization of coffee growing families [5-8], and in
particular, an indicator has been generated that measures the well-being of coffee families
called the community capital index (CCI) [9] that considers the endowment of the different
capitals of the community [10-12].

The community capital index (CCI) is described as “the flow of assets through capitals”
and allows a comparison of well-being in coffee farming families in southern Colombia,
mainly due to the synergy between social and political capital [9]. These capitals enable
the construction of assets upon assets, which led to the effect of an “upward spiral” [11].
The analysis of capitals and the variables that shape them, as a key livelihood process and
mechanism, can provide evidence or characteristics that allow determining the differences
between households [9,13,14]; therefore, they can describe how the endowment, synergy
and flow between capitals contribute to the development of families and the community in
general [15-17]. This knowledge of capital endowment, in general, allows us to prepare for
sustainable livelihoods in order to reduce the impacts of shocks and stresses [18] and to
better understand how to increase the well-being [19] of coffee-growing families.

Working with coffee farming families, the capital endowment has been a way to
measure market participation [20], the impact of coffee certification programs [21] and
fair trade [22]. Likewise, capitals have been used to determine the effects of on-farm
diversification strategies on food security [13,23] and the adoption of agricultural practices
in response to different environmental and economic conditions [14]. However, few studies
have examined and explained how the different variables that make up the capitals and how
the capitals themselves, in synergy with the other capitals, are responsible for increasing
welfare [23-25]. In this sense, households have been found to combine capital assets,
a process that involves human action and resourcefulness, to build livelihood strategies
that can increase well-being [9,23]. Thus, understanding asset endowments and interactions
become a central element of frameworks for conceptualizing and analyzing livelihoods.

Several studies have shown that improving the state of household food security, well-
being, quality of life and sustainability requires the role of a capital or several capitals
in synergy; for example, social capital has been described as increasing the level of food
security [26-28]. However, social capital alone is insufficient; therefore, it must be ac-
companied by human capital [28] and political capital [9] to potentiate the increase of
capacities in families and the community. Other studies have reported the importance of
human capital, where specifically the level of education contributed directly to farmers’
environmental awareness [15]. Moreover, recent approaches propose additional capitals
such as psychological capital, which effectively promotes the performance of human capital
and physical-constructed capital with significant impacts on livelihoods [16]. Finally, asset-
poor households have been shown to be more dependent on natural resources (natural
capital) [29], therefore rural households with limited or no access to natural resources are
particularly more vulnerable [30].

In the present study, we aim to evaluate and determine, through the “upward spiral”
process [11], the driving variables within each capital that increase the welfare of coffee
farming families in southern Colombia using the structural equation modeling (SEM) ap-
proach. These equations have been used to explore the key factors (variables) and capitals
that affect livelihoods [15,31-34], allowing simultaneous measurement of interactions and
their pathways for multiple independent variables with a dependent variable. This type
of analysis considers unmeasurable latent variables (each capital) made up of a group of
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variables to explain the community capital index (CCI). Recently, different studies have
been presented in which structural equation modeling (SEM) has been applied to livelihood
approaches at different scales. For example, Sarkar et al. [35] with the use of SEM identi-
fied different indicators for sustainable agriculture from the perspective of agriculture in
a developing country. Likewise, using SEMs, the effect of political economy factors (struc-
ture, institution and actor) on the sustainability and livelihoods of communities in the
lowlands of Indonesia has been understood [36], the effects of rural site conditions and
household subsistence capital on agricultural land transfers in China have also been ex-
plored [37], and the factors affecting the resilience of agricultural drought to food insecurity
of livestock farmers in the Northern Cape province of South Africa have been identified [38].
Therefore, the analysis approach using SEM allows to identify and geographically differen-
tiate the influences of agricultural systems on food security and can adapt any spatial unit,
geographic disaggregation and type of data [39].

Therefore, the objective of this study was to determine, through a structural equation
model, how subsistence capital contributes to the well-being of coffee-growing households
in southern Colombia. To address this objective, we proposed to answer the following
questions: (i.) What is the level of the relationship between the variables that make up the
capitals? (ii.) What is the synergy between different capitals and their relationship with
the CCI of coffee households? (iii.) What variables of each capital affect the CCI in the
coffee households in the upward or downward spiral? (iv.) Which variables of each capital
affect the CCl in the coffee households in the upward or downward spiral? It is expected
that some variables that make up the capitals, or the capitals themselves, have a greater
incidence on the welfare measured by the CCIL. The information generated provides new
knowledge to design policies that promote the management of capitals and specifically the
variables that improve the welfare of coffee-growing families based on the variables that
have the ability to mobilize well-being identified from structural equation models.

2. Materials and Methods
2.1. Study Area and Data Collection

The Colombian massif includes different municipalities in southern Colombia, in-
cluding Pitalito (1°51’07” North Latitude and 76°02'14” West Longitude), located in the
southern part of the department of Huila. The municipality of Pitalito stands out for having
the largest area planted and harvested coffee at the national level [40]. Due to its spatial
location, the coffee cup has very special sensory attributes [41], a situation that makes
it more desirable in the international market. In addition to cultivating the Colombia
variety, which is the most widely planted among the arabica coffees, there are also other
varieties such as supremo, and geisha coffee, an exotic coffee with flavors of chili, pepper,
lemongrass and aromatic plants.

In order to respond to our research questions, we selected families of coffee producers
in the municipality of Pitalito. From the lists of the families that make up different coffee
producer associations in the municipality, the production farms were classified into three
strata according to the distance to Pitalito, those close (<5 km from Pitalito), those of
medium distance (from 5 to 15 km) and those of greater distance (>15 km). Producers
were randomly selected from the lists of families in each of the strata defined above
(n = 97) proportionally to the size of the stratum (<5 km n = 28, between 5-15 km n = 54
and >15 km n = 15) and were surveyed independently.

Each family was visited at their farm and after agreeing to participate in the study,
the following topics were inquired: (1) type of land tenure; (2) family characteristics;
(3) land use; (4) coffee crop management; (5) coffee bean production; (6) PES (payment
for environmental services); (7) coffee sales; (8) cost of production; (9) equipment and
infrastructure; (10) labor; (11) associativity. Each question was related to the seven types of
capital: natural, human, social, cultural, political, physical-constructed and financial [11,42-45],
and with this information, the available assets were determined [9].
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From a matrix of 66 variables used by Sudrez et al. [9], which allowed characterizing
coffee-producing households, only those variables that presented significant differences
between typologies were selected (Table 1). These variables were chosen with the objective
of being able to determine the contribution of the different capitals on the level of well-
being of coffee-growing households in southern Colombia through a structural equation
modeling approach.

Table 1. Definition and dispersion measures of the variables used in the structural equation model.

Capital Variable Acronyms  Mean S.E. Minimum Maximum
Training attendance TA 1.82 0.14 0 5
Total labor ToL 28.22 2.15 0 113
Fertilization labor/year LFe 15.84 1.45 0 72
Human Labor for disease management LDM 1.59 0.14 0 6
(HC) Labor for harvesting LCo 6.62 091 0 40
Family size FSi 3.52 0.15 1 7
Number of men in the family NuM 1.87 0.11 0 5
How many can read in the family NPR 6.27 0.28 2.5 14
Average education level of the family FLE 3.19 0.15 1 6
Management of soil conservation practices SCP 1.45 0.15 0 6
Cultural Frequency of foliar fertilization per year YFF 0.62 0.09 0 2
(CO) Management of organic fertilizer type OFM 0.67 0.08 0 3
Organic fertilizer dosage per year OFY 0.78 0.11 0 3
Benefits of the FNC (National Federation of BEN 17 011 0 3
Social (CS) Coffee Growers)
Associativity Aso 1.41 0.08 0 3
Years of membership in the associations MYA 1.6 0.1 0 3
Belonging to a community action council CAB 0.87 0.03 0 1
e Participation in the activities carried out by the
P(zl(ljtll;;al community action board of his/her village PAC 075 0.04 0 !
Has a coffee identification card (identification as a
CPI 0.87 0.03 0 1
coffee grower)
Physical- . Size of the farm . PSz 6.68 0.49 1 23.5
constructed Distance from the.z nearest population center DNT 9.7 0.63 0 28
(CPC) Technological level of the farm TLF 4.89 0.28 0 12
Level of tools on the farm LTF 31.23 1.8 9 103
Natural Process that generates contamination PGP 0.58 0.08 0 3
(CN) Land use in forest FLA 1.25 0.26 0 18
Land use in coffee LUC 4.34 0.35 0.25 16.5
Cost Farm size CPS 143.72 13.31 10.7 754.41
Coffee production CPD 3.15 0.28 0 14
Access to credit ACC 091 0.08 0 3
Financial Certification of your coffee plantation ccp 0.56 0.11 0 4
(CF) Labor cost of fertilizer application LCF 0.19 0.02 0 0.77
Labor costs for disease management CDM 0.02 0 0 0.06
Labor cost of harvesting HLC 0.08 0.01 0 0.45
Total income per coffee TIC 20.75 3.53 0 264.85

2.2. Statistical Analysis

Processing of the data was carried out in three stages. First, to avoid collinearity, a
correlation analysis was carried out between the 35 variables that presented significant
differences between the different typologies of coffee farms in the south of Colombia
described by Suarez et al. [9].

In the second stage, structural equation modeling (SEM) was carried out, which
allows the hypothesis testing of linear relationships of direct and indirect effects in complex
networks [46], in this case, composed of the variables of the capitals, as well as the variables
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that make them up [33]. The analysis with SEM has the potential to allow modeling
multiple regression equations to explain the contribution of household livelihood capitals
on the CCI; this index was constructed by Suarez et al. [9] to evaluate the degree of
endowment and well-being of coffee families in the municipality of Pitalito. SEM has been
widely used to explore different situations, for example, the effects of wetlands on people’s
livelihoods [47], to characterize the interactions between farmers’ livelihoods and their
environmental perceptions [15,17] and to determine the contribution of livelihoods to the
sustainable development of small producers [16,33]. In SEM, variables corresponding to
different community capitals were measured indirectly through latent variables (LV; [17]).
These latent variables constructed within each SEM serve as the sole mediating variable and
allow the SEM to test the mediating role of capital between coffee household characteristics
and the CCI [34]. Based on the conceptual model and the different hypotheses proposed,
the SEM was structured with an internal model (or structural model) made up of the
interactions or relationships between the LV and an external model (or measurement
model) that corresponds to the characteristics of the relationships between the measured
variables (Table 1) and the LV which are specified as [17]:

Xx=A&E+6 1
y=Ayn+e )
7 =Bn+T&+( 3)

where x and y are exogenous and endogenous measurable variables, respectively; & and %
are exogenous and endogenous LV, respectively; Ax is the ratio between x and &; Ay is the
ratio between y and #; and J and ¢ are measured residual errors for x and y, respectively. T’
are both path coefficients, where B indicates the impact between exogenous LSVs and I’
indicates the impact of exogenous LV on endogenous latent variables; and ( is the error
term for SEMs, representing the unexplained term within SEMs.

A confirmatory factor analysis (CFA [48]) was used to determine the fit of the prede-
fined factor model to estimate the index of each capital (LVs) from each of the standardized
variables collected on coffee households [49], and from these, the community capital index
(CCI) was derived. The full SEM model involved several variables from each of the capitals
(Table 2).

Structural equation model fit evaluation criteria were adopted, such as maximum
likelihood x? values, goodness-of-fit index (GFI) and root mean square error of approxi-
mation (RMSEA) [50]. RMSEA values <0.10 suggest an accepted model fit and the lowest
RMSEA value indicates the best fit, and in the GFI, the cutoff criterion >0.90 indicates a
good fit [51]. The 95% confidence intervals were used to decide whether the estimated
parameters differed from zero. According to the conventional null hypothesis test, if the
confidence interval did not include zero, the estimated parameters could be considered
significant. Models were fitted with the cfa function of the sem package [52] of the R
language version 4.0.4 [53]. Visualization of the fitted models was performed using the
semPaths function of the semPlot package [54]. The R software was run in the InfoStat
statistical software interface [55].

In the third stage, a sensitivity analysis [56] was carried out with each of the variables
to determine and identify the most sensitive variables of each capital on the well-being of
coffee families measured through the CCIL. Based on the current conditions found for each of
the variables in coffee families, scenarios of 100% reduction and increase of these variables
and their impact on the CCI were simulated. With the different scenarios, the percentage
increase of the CCI and its sensitivity to different capital variables were calculated by
evaluating the slope of a linear regression model.



Sustainability 2022, 14, 743

6 of 16

Table 2. Variables and estimators resulting from structural equation modeling (the acronyms of each

variable are found in Table 1).

Latent Variable Variable Estimate S.E. p-Value Std.lv Std.all
HC Cap 0.081 0.097 0.401 0.081 0.06
MFe 13.057 6.084 0.032 13.085 0.944
Men 0.072 0.164 0.662 0.072 0.053
MRe 3.336 2.199 0.129 3.344 0.383
TFa 0.016 0.121 0.891 0.017 0.011
GeM 0.025 0.09 0.781 0.025 0.024
NEF -0.393 0.358 0.272 —0.393 —0.147
NLF —0.11 0.127 0.383 —0.111 —0.079
CcC PCS —0.159 0.176 0.366 —0.167 —0.113
FFo —0.029 0.106 0.782 —0.031 —0.038
TFO 0.613 0.138 <0.0001 0.644 0.841
DFO 0.767 0.177 <0.0001 0.806 0.786
SC FAT 0.462 0.072 <0.0001 0.481 0.667
FNC 0.604 0.116 <0.0001 0.63 0.591
Aso 0.682 0.073 <0.0001 0.711 0.882
Van 0.168 0.121 0.166 0.175 0.179
PC JAC —0.213 0.049 <0.0001 —0.227 —0.677
PJC —0.402 0.062 <0.0001 —0.428 —0.992
CeC -0.072 0.041 0.084 —0.076 —0.227
PCC TPr 0.471 0.297 0.113 1.13 0.239
DCP 0.214 0.325 0.509 0.515 0.085
NTF 0.884 0.537 0.1 2.123 0.789
NHF 6.542 4.327 0.131 15.702 0.909
NC GCo —0.002 0.002 0.396 —0.103 —0.13
UCu 0.001 0.003 0.697 0.062 0.045
ucCt 0.048 0.061 0.428 2.897 0.857
FC cTP 124.008 19.67 <0.0001 127.557 0.999
PCf 0.423 0.141 0.003 0.435 0.163
iCfT 11.857 4.037 0.003 12.196 0.361
CcI HC 0.066 0.109 0.548 0.066 0.066
CcC —0.322 0.118 0.006 —0.307 —0.307
SC 0.297 0.136 0.029 0.285 0.285
PC —0.365 0.107 0.001 —0.343 —0.343
PCC 2.182 1.632 0.181 0.909 0.909
NC 60.083 76.03 0.429 1 1
EC 0.241 0.054 <0.0001 0.234 0.234

Std.lv column shows results that are standardized so that the latent variables have a variance of one. Std. all
column shows results that are standardized so that both the latent variables and the observed variables have a

variance of one.

3. Results

3.1. Synergies and Trade-Offs between the Variables That Make up the Capitals

Analyzing the relationships between the variables that make up the different capitals
(Figure 1), we found, for example, that the possession of a coffee ID (CPI) of the political
capital presents a high positive relationship with variables of the social capital such as years
of association (MYA) and associativity (Aso); however, this same variable (CPI) correlated
negatively with the size of the land (PSz), a variable of the physical-constructed capital

(Table 1).
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Figure 1. Correlation analysis of different variables that make up each capital that contributes to the
well-being of coffee households in southern Colombia. The color of each circle signifies each capital.
The thickness of the line between the circles signifies the level of correlation. Blue and red signify
positive and negative correlation, respectively. (the acronyms of each variable are found in Table 1).

PSz (size of the land) was positively correlated with CPS (cost of farm size-financial
capital), contrary to that presented with CPI (possession of a coffee ID of political capital)
(Figure 1). In the case of physical- constructed capital, the variable related to the level
of tools on the farm (LTF) was positively and negatively correlated with cultural capital
variables such as management strategies and doses of organic fertilizer type (OFY and
OFM), respectively (Figure 1). Political capital variables, belonging to a community action
board (CAB) and participation in activities of the community action (PAC), were found
to be negatively correlated with harvesting labor costs (HLC); On the other hand, the
soil conservation practices (SCP) variable of cultural capital was correlated with physical-
constructed capital variables such as the technological level of the farm (TLF) or the size of
the farm (PSz), but SCP was negatively correlated with the average level of education of
the family (FLE) of human capital and the use of land for coffee (LUC) (Figure 1).

3.2. Structural Equation Models to Predict the Effect of Variables on the Community Capital
Index (CCI)

Using SEM analysis, the relationships of the CCI with the variables of each capital
were estimated (Table 2). According to the results obtained through structural equation
modeling, the latent variables that significantly affected the CCI were cultural, social,
political and financial capitals. The structural model represented the link and strength
between the latent variables (capitals) with each of the variables that comprise it and the
CClI based on the coefficient of each of the arrows that connect one oval with another
(Figure 2). According to the variance inflation factor, no collinearity problems were found
between the latent variables (VIF = 1.42). In general, the SEM analysis showed a good fit to
the data, indicated by the non-significant value of the X statistic (p = 0.85), high CFI (0.97),
low RMSEA (<0.001) and low stability index (0.23).
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Figure 2. Relationships between capitals and between variables of each capital obtained through the
structural equation model. The thickness and color of the line show the magnitude and relationship
between the variables and the capital (latent variable). The green and red colors denote the positive
and negative relationship, respectively. (The acronyms of each variable are found in Table 1).

According to the results obtained, we found that only the variable fertilization labor per
year (LFe) of human capital was significant in the model (p < 0.05); the same occurred with
cultural capital with variables management of organic fertilizer type (OFM) and organic
fertilizer dose per year (OFY). Likewise, technical assistance (TA), being a beneficiary of the
National Federation of Coffee Growers (BFN) and being associated (Aso), variables of social
capital, presented a significant effect in the model (p < 0.05). Of political capital, all the
variables presented a significant effect in the model (p < 0.05). Finally, of the eight financial
capital variables initially considered, only the cost of farm size (CPS), coffee production
(CPD) and income from total coffee sales (TIC) had a significant effect on the model (p < 0.05).

3.3. Sensitivity Analysis of Each Variable on the Community Capital Index

From the linear regression, the variation (%) of the community capital index (CCI) was
modeled and the slope (B;) with which the CCI varies when decreasing or increasing each
variable was obtained (Figure 3). It was found that the possession of the coffee identification
card (CPI) as well as the variable “participates in the activities carried out by the communal
action board of the village” (PAC) had an impact of 9.9% and 8.66%, respectively, in the
variation of the CCI, being the previous variables with the greatest capacity to mobilize
the well-being of the coffee-growing families that correspond in their totality to variables
of political capital. Likewise, variables of the social capital that boosted the CCI were:
(i.) benefits of the FNC (National Federation of Coffee Growers %V: 8.32 BFN); (ii.) asso-
ciativity (%V: 7.51 Aso); and (iii.) other variables that make up human capital with a high
incidence on the CCI were the size of the family (FSi) and the number of people who can
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read in the family (FLE) with a variation of 9.12% and 8.6%, respectively. However, other
variables such as labor cost for disease management (CDM) and labor cost for harvesting
(HCL) did not significantly affect the variation of the CCI.
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Figure 3. Sensitivity analysis of the different variables on the community capital index (CCI). By:
intercept, B;: slope, %V: variation of the CCI in relation to each variable. The acronyms of each
variable are found in Table 1.

4. Discussion

In this study, we evaluated how the different variables that make up the capitals
impact the community capital index (CCI), generating important information to make
decisions aiming to improve the well-being of coffee-growing families. Political and social
capital allowed increasing the well-being of coffee-growing families, while capitals such as
natural and physical-constructed capital exhibited minor impact.

4.1. Driving Variables of Well-Being in Coffee-Growing Families

Based on the results obtained from the structural equation models and supported
by the sensitivity analysis, we found that there are five crucial variables that allow the
increase of the well-being of coffee-growing families. Among them are (i.) associativity,
which is related to (ii.) participation in community action boards and (iii.) years of seniority
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in the associations, as well as being part of it, (iv.) being associated with the National
Federation of Coffee Growers, as well as (v.) the possession of the coffee identification card,
which is a document that represents the member of the federation; variables that are part
of the political and social capital. These variables, together with others such as the level
of education and the size of the families and the attendance to training, when in synergy,
constitute the basis for the increase in the well-being of coffee-growing families.

For example, associativity allows achieving the degree of cooperation or the tendency
to solidarity of individuals who are in the framework of a process, a very common situation
in coffee families in Colombia [57,58]. These authors agree with our results since they show
that the most important figures of associativity are the participation in the community
action boards of the village and the coffee growers’ committees, spaces where they can elect
and be elected; likewise, there are the coffee growers’ cooperatives which are a business
structure for the commercialization of the grain and correspond to the majority buyers in
the coffee municipalities.

Cooperatives are a prevalent form of associativity in different regions of the world [59-61],
where it has been found that the associativity allows the development of different values
such as leadership and transparency [55,56], allowing the creation of capacities at the
local level [62-64] mainly related to marketing, financial education, conflict resolution
and teamwork [3], which translates into the reduction of risk at the economic level [60].
Therefore, as mentioned by Bono and Loopmans [59], cooperatives are responsible for the
well-being of their members and their families: cooperatives work to meet the material,
social, educational, cultural and spiritual needs of their members and families, consistent
with what was found in our study. In this sense and based on the theory of the “upward
spiral” [11], cooperatives are a means to enhance the synergies of political capital with
social capital and increase well-being [9], they are a catalytic means of solidarity in different
socio-spatial dimensions [59] through which most of the state aid for coffee families is
channeled, as well as the adoption of new technologies [65]. This is why the National
Federation of Coffee Growers of Colombia has as a policy the strengthening of marketing
services to complement the work of cooperatives in the purchase guarantee service in the
territory [3]. The figure of commercialization presented in the studied area, which currently
corresponds to the municipality with the highest production of coffee in Colombia [66].

Likewise, the possession of the coffee identification card is a document that not only
identifies the coffee grower as a member of the largest trade organization in Colombia [67],
but is also an instrument that allows the member to be able to commercialize their coffee
at stable prices as well as carry out banking transactions. The coffee identification card
became a bank account with all the services of a transactional account with preferential
rates [2], achieving the banking of 75% of the guild, that is to say, more than 385,000 coffee
growers [3]. It is also a means to mobilize and allocate economic resources to attend to
different emergencies such as winter waves or the last pandemic caused by COVID19.
Therefore, our study demonstrates the importance of this document for the improvement
of the well-being of coffee-growing families in Colombia, which can be an instrument that
can be applied to other coffee-producing countries.

In order to achieve the above, the coffee producer must have basic conditions such
as having a certain level of education and attending training (human capital variables).
The above conditions allow the decision-maker on the farm to interact and collaborate
with the exchange of information or experiences, since based on the degree of knowledge,
different management factors can be considered, for example, those related to organic or
environmentally friendly practices [68], an exchange of information that can also have an
impact on the supply of different services that the coffee plantation can provide [69]. In
addition to impacting the environment, these types of practices have allowed the product
to be positioned with different organic certifications, which has increased the sale price
of the coffee. In this sense, it has been identified that one of the factors that influence the
commercialization of specialty coffees is the level of education [70,71], which can benefit
small producers in being able to know the quality of the coffee they are commercializing,
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this being a collaborative process that can generate a sense of equity between the seller
(producer) and buyer (roaster) [72].

In the Colombian coffee context, Echavarria et al. [73] highlighted that the high
vulnerability of coffee families is related, among other factors, to the level of education.
According to the Sisbén (System for the Identification of Potential Beneficiaries of Social
Programs), which allows classifying the population according to their living conditions
and income, by 2020, 54.4% of coffee producers are in poverty or vulnerable to poverty:
15.6% of coffee producers are in extreme poverty, 25% in moderate poverty and 13.8%
are vulnerable to being poor [3]. This is related to the fact that 10.7% of the members of
coffee growing households reported having no formal education at all, 57.0% had barely
attained primary education, 27.6% had attained secondary and middle school education
and only 2.8% had higher education. The average years of education per person is 4.6 years
in coffee-growing households, while at the national rural level, it is 5.1 years. Additionally,
illiteracy among coffee growers is 9.4%, while at the national rural level, it is 12.4%. These
figures reflect that coffee-growing families have a lower level of illiteracy but the average
years of education remains very low, as well as the national rural level. In view of this
situation, and as identified by the National Federation of Coffee Growers of Colombia,
the challenge is to continue working to achieve better well-being for coffee growers by
increasing education [2,74], a situation that coincides with our results.

4.2. Synergies and Compensations of Capital to Increase the Well-Being of Coffee Families

Different studies have explored the ways in which assets are related, mobilized and
opportunities available to coffee families are used to increase well-being finding that the
lack of access to assets prevents individuals and households from engaging in strategies
that generate more benefits at the societal level [15,17,61]. A common situation where
poorer households do not have sufficient capital assets to reconfigure their livelihoods
toward goals beyond basic survival, therefore, it is necessary to prioritize the families with
the lowest levels of capital endowment described by Sudrez et al. [9], which correspond
to the “small conventional” type of coffee family that depend economically on the sale of
their labor to satisfy other basic needs, in addition to coffee.

In this sense, it is necessary to recognize a meshing or synergy between capitals to
increase the well-being of coffee households [9]. For example, social capital is configured
to covary with financial capital, meaning that the greater the trust of coffee growing
families with organizations such as cooperatives, the coffee grower can ensure financial
control as they can sell coffee at stable prices or manage to have credit for the purchase of
inputs and materials [75]. Additionally, social capital is considered an important factor in
building social norms and financial capital, which influences the adoption of sustainable
agricultural practices by farmers [76,77]. These findings confirm that the implementation
of technological innovations in the agricultural sector that improve productivity in the
field contributes to increased farmer well-being [65], but this adoption is influenced by
their perception of social pressure and their abilities to perform sustainable agriculture,
as a consequence of the level of education, attendance to training and level of technical
assistance on the farm [78].

Coffee households with higher social capital prefer to invest more assets and adopt
different agricultural production practices to cope with livelihood pressure [79], as social
pressure is lower than economic pressure. Faced with this situation, households coordinate
adjustment strategies to increase well-being, as it is more resilient to social capital compared
to economic capital. One strategy in response to market prices is certification, which has
reduced poverty [80,81], but most farmers cannot break even, regardless of their certification
status [82]. By relating the variables that make up the capitals, for example, farmers who
are members of an organization can have access to more information, updated practices
and knowledge as part of the social capital that has an impact on financial capital since
improving quality and with certified standards, they can enter specialized markets and
receive higher prices for coffee with certification premiums. On the other hand, in our
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study and based on the results of the structural equations, political capital has an impact
on households so that they can escape from poverty, increasing to a certain extent the
level of well-being through economic organizations such as farmers’ cooperatives, since it
supports the development of livelihoods in terms of technology, capacity and funds. Coffee
families belonging to a farmer organization have been found to perceive less risk to market
conditions [83].

4.3. Policy Implications for Improving the Well-Being of Coffee Families

In well-being, assessments are often conducted with economic indicators for objective
well-being, but little is known about comprehensive well-being, especially subjective well-
being, which reflects social and cultural effects. In our study, we have clearly and precisely
demonstrated the magnitude of change of motor variables on well-being as measured
by the community capital index (CCI). It was found that only the possession of a coffee
identification card and the participation in organizations at the level of village and guild
organizations allows an increase of more than 8%. In this sense, the importance of the
possession and use of this digital device that opens the doors to many banking benefits
(discounts, credits, transactions, among others) for coffee growing families should be
demonstrated more widely. Likewise, at the government level, emphasis should be placed
on expanding the channels for rural households to increase their income by increasing
technical and vocational training in order to improve their financial capital and reduce
their economic pressure by increasing their income [2,32,57,61].

It has been shown that in southern Colombia, coffee families have unequal condi-
tions [9] and the cause of this is the low endowment of capitals such as social capital,
as it has been observed that this would aggravate inequality [61]. Therefore, emphasis
should be placed on strengthening social capital, which requires physical-constructed
capital to produce positive synergies and reduce poverty. In general, we mentioned that
coffee-growing families worldwide are very vulnerable to different factors and conditions
such as price volatility and current climate variability conditions; therefore, based on our
results, we suggest working on increasing social and political capital to increase well-being.
For this, specific interventions are necessary for variables such as associativity and par-
ticipation in grassroots organizations in the community, such as being a member of the
National Federation of Coffee Growers, a quality represented by the possession of a coffee
identification card.

5. Conclusions

In this study, we determined through a structural equation model how livelihood
capital contributes to the well-being of coffee-growing households in southern Colombia.
We found a high relationship between different variables as well as between capitals,
specifically between the social and political capitals in synergy with the others having
the capacity to increase the level of well-being of coffee growing families as measured by
the community capital index (CCI). It is necessary to work specifically on increasing and
strengthening the associativity of coffee growing families at different levels (community
action boards, coffee grower committees) that allow the channeling of different benefits
through the possession of the coffee identification card, a document that identifies the
coffee grower as well as being part of the National Federation of Coffee Growers, a quality
represented by the possession of a coffee identification card.
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