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Abstract

Fair trade certification is promoted as a market-based mechanism to improve the living conditions of
smallholder farmers by ensuring fair prices, cooperative strengthening, and sustainable agricultural
practices. This study evaluates the impact of fair trade certification on multidimensional poverty
among coffee producers in Honduras—a country facing persistent rural poverty and agricultural
vulnerability. Using a cross-sectional survey of 419 coffee farmers from 16 cooperatives (eight fair
trade certified and eight non-certified), the study applies a Multidimensional Poverty Index (MPI)
adapted to the Honduran context. A combination of descriptive statistics, Mann—-Whitney U tests,
and Chi-square analyses was employed to identify significant differences between certified and non-
certified producers. Results indicate that certified producers exhibit significantly lower deprivations
in education, health, employment, and housing. Participation in Fair Trade markets is associated with
improved income stability, access to services, better living conditions, and lower incidence of child
labor. These findings provide robust empirical evidence for inclusive trade policies, rural poverty
reduction strategies, and sustainable agricultural development programs.

Keywords: sustainable agribusiness; rural livelihoods; coffee studies; rural management; rural
development; cooperativism

1. Introduction

Multidimensional poverty represents a structural challenge that disproportionately affects rural
communities, particularly small-scale agricultural producers in developing regions [1-4]. This
approach recognizes that poverty is not limited to income deprivation but involves simultaneous
deficits in areas such as education, health, housing, and working conditions, generating persistent
inequalities that hinder sustainable development [5, 6]. Consequently, the uncertainty and magnitude
of environmental change have compounded longstanding issues of marginalization and
multidimensional poverty among rural farmers [7].

Therefore, the first Sustainable Development Goal (SDG) of the United Nations 2030 Agenda
calls on countries to eradicate poverty in all its forms and dimensions, advocating for more
comprehensive measurement methodologies such as the Multidimensional Poverty Index [8-11].
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In this context, Voluntary Sustainability Standards (VSS), such as fair trade certification, have
been promoted as instruments to improve the living conditions of smallholder farmers. These
certifications aim not only to ensure fairer prices and access to international markets but also to foster
sustainable agricultural practices, social cohesion, and equity [12-16].

In the case of Honduras, a country highly dependent on the agricultural sector and characterized
by lagging rural social indicators—it is essential to assess whether fair trade certifications contribute
meaningfully to reducing poverty from a multidimensional perspective [17,18]. This need for
measurement becomes even more relevant considering coffee's strategic importance in the national
economy. Honduras ranks as the seventh-largest coffee producer globally, exporting to 64 countries
and generating more than USD 1.39 billion in annual foreign exchange. As of September 2023, annual
production reached 6.9 million 46-kg bags of coffee, 57% of which were certified or specialty coffees.
Germany is the leading importer of Honduran coffee (21% of total exports), followed by Belgium
(9.6%) and Italy (5.2%) [19]. This context underscores the importance of analyzing whether the added
value of certifications translates into tangible improvements in the living conditions of small-scale
producers.

This analysis gains depth when examining the structure of the Honduran coffee sector.
According to data from the Honduran Coffee Institute IHCAFE) [19], the sector comprises more than
120,000 farming families, spread across 210 municipalities in 15 departments. Of these, 92% are
smallholders with coffee plots smaller than 3.5 hectares. Regarding export destinations, 55% of
Honduran coffee goes to Europe, 33% to North America, 6% to Asia, and the remaining 6% to other
global markets. Honduras stands out as the largest coffee producer in Central America, the third in
the Americas, and the seventh largest exporter worldwide.

Nevertheless, despite the growth of certification initiatives and their role in the export dynamic,
there remains a scarcity of empirical studies in Honduras that evaluate their effectiveness beyond
income particularly in dimensions such as education, health, housing, and employment. This gap in
literature limits evidence-based policymaking and hinders decision-making by producers,
cooperation agencies, and governments alike.

To analyze the impact of certification, it is necessary to address the core concepts underpinning
this study, structured into three key dimensions: (1) the concept and functioning of fair trade; (2)
cooperatives and voluntary sustainability certification in the coffee sector; and (3) the
multidimensional poverty approach as an indicator of well-being in rural communities.

1.1. Fair Trade and Its Impact on Small-Scale Producers

Fair trade is an alternative model of international exchange that seeks to transform global trade
relations through principles of equity, sustainability, and the empowerment of producers [20-22].
The World Fair Trade Organization [23] defines it as an approach based on dialogue, transparency,
and respect, aimed at achieving greater equity in global trade. According to [24], fair trade emerged
as a civil society response to socially regulate international markets, particularly in the agricultural
sector.

One of its main objectives is to reduce poverty through solidarity-based exchange mechanisms,
which has motivated the adoption of certification systems. Studies such as [16] highlight that fair
trade certification has had positive effects on the income and living conditions of cooperative
members, although these benefits do not always extend to non-organized agricultural workers.

The growth of fair trade has been linked to increasing social and environmental awareness
among consumers, who are willing to pay higher prices for certified products [25-27]. This trend is
further reinforced by the growing demand for transparency and sustainability in supply chains [28,
29].

However, doubts remain about its actual impact. Some studies find that certification does not
always result in significant improvements compared to non-certified producers [30, 17]. Moreover,
[31] points out persistent inequalities in the coffee value chain, where most of the added value is
captured by actors in the Global North, while producing countries receive only a minimal share.

In Latin America, agricultural cooperatives, especially in the coffee sector, have been the main
vehicles for implementing fair trade. These organizations facilitate access to differentiated markets,
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promote technical training, and enable producers to negotiate under better conditions [32, 33]. Their
collective structure also strengthens resilience in the face of market volatility [34, 35]. However, their
effectiveness depends on their ability to adapt to local conditions and to include the most vulnerable
producers [36, 37]. Overall, the literature suggests that fair trade can contribute to rural development
and poverty reduction, provided that organizational structures are strengthened and inclusive
outreach is expanded.

1.2. Cooperatives and Voluntary Sustainability Certification in the Coffee Sector

In the context of fair trade and agricultural sustainability, coffee cooperatives —composed
primarily of small-scale producers—have assumed a strategic role in promoting rural development.
Through collective production and associative work, these organizations strengthen the productive
and commercial capacities of their members while facilitating access to Voluntary Sustainability
Standards (VSS) such as Fairtrade, UTZ, Rainforest Alliance, and 4C [38-40]

VSS have gained prominence as global governance mechanisms that promote economic, social,
and environmental incentives for producers who comply with international standards [41-43].
Fairtrade certification offers benefits such as guaranteed minimum prices, community development
premiums, and access to premium markets, which can translate into higher incomes and improved
social services [44—46].

Despite these advances, the literature also highlights significant limitations: high certification
costs, structural barriers, and inequalities in value distribution within supply chains [47-49]. These
tensions are especially relevant in regions such as Honduras, where cooperatives have played a key
role in the adoption of these certifications. Although they have improved access to fairer markets and
encouraged sustainable practices [50-51], their effects on reducing multidimensional poverty are not
always sustainable or equitable, which calls for a deeper contextual analysis to evaluate their true
effectiveness [52]

1.3. Multidimensional Poverty: Its Dimensions and Relation to the Sustainable Development Goals

The approach on multidimensional poverty acknowledges that poverty is not limited to the lack
of income but encompasses multiple deprivations that affect quality of life, such as education, health,
housing, and access to decent employment [53, 54]. This framework allows for a more comprehensive
characterization of poverty conditions and provides an empirical basis for designing more effective
public policies. In line with this vision, the Multidimensional Poverty Index (MPI), developed by the
Oxford Poverty and Human Development Initiative (OPHI) and adopted by the United Nations
Development Programme (UNDP), considers various simultaneous deprivations experienced by
households [55]. Its purpose is to capture poverty in broader terms than income alone, including
deprivation in fundamental capabilities. Multiple studies have demonstrated its utility for analyzing
structural conditions in rural areas as well as vulnerability to climate change [56-58]

These dimensions are also aligned with the Sustainable Development Goals (SDGs) of the 2030
Agenda, thus providing both a normative and operational framework for analysis.

SDG 4, which aims to ensure inclusive and quality education, is directly linked to overcoming
structural deficits in human capital. In agricultural contexts, low levels of schooling, illiteracy, and
poor school attendance hinder both the adoption of new technologies and participation in local
development processes. This situation has been widely documented in rural areas of Pakistan,
Nigeria, and China, where educational deprivation reinforces cycles of poverty [59-61]. In Honduras,
the MPI includes indicators such as school attendance, average years of schooling, and functional
illiteracy [62]

Regarding SDG 3, which relates to health and well-being, limitations in access to safe drinking
water, basic sanitation, and medical services are critical determinants of vulnerability in rural areas.
These conditions affect quality of life, increase the burden of preventable diseases, and reduce
household productivity. Recent studies in Asian contexts have confirmed that such deficits
disproportionately affect poor rural households [63, 64]. The Honduran MPI incorporates variables
in this dimension such as the type of cooking fuel used, availability of safe water, and access to
adequate sanitation [62].
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The link between employment and poverty is clearly reflected in SDG 8, which promotes decent
work and inclusive economic growth. In rural areas, informality, underemployment, and lack of
social protection limit social mobility opportunities and perpetuate economic insecurity. The
persistence of child labor reinforces this intergenerational dynamic of exclusion. International
literature has documented these conditions across various regions, highlighting their structural
impact [54, 65-67]. In Honduras, the MPI includes indicators such as underemployment, lack of social
security, and the presence of child labor [62].

SDG 11, which focuses on sustainable and inclusive communities, highlights housing precarity
as a core component of rural poverty. Overcrowding, poor-quality construction materials, and lack
of services such as electricity or legal ownership hinder access to basic conditions of well-being.
According to various studies, these deficiencies not only affect physical and mental health but also
limit the educational and economic trajectories of households [68, 57]. The Honduran MPI addresses
this dimension through variables such as floor, roof, and wall materials, overcrowding, and property
ownership [62]

Finally, various international experiences have shown that these deprivations can be addressed
in an integrated manner. Climate-smart agroforestry has had positive impacts on employment,
health, and food security [69], while in Mediterranean regions, the MPI has been used as a diagnostic
tool to guide agricultural development and water management projects with a territorial approach
[70]. These initiatives suggest that frameworks such as the SDGs and the MPI not only enable the
measurement of deprivation but also support the development of public policies that are more
coherent with rural realities and structural challenges.

Table 1. IPM Honduras: Dimensions and indicators.

Health Education Work Home
Access to adequate water Years of education for ~ Social Security (W1) Access to electricity
systems (HE1) household members (HO1)

aged 15-49 (E1)
Adequate sanitation ~ School attendance (E2) Underemployment (W2) Floor material (HO2)

access (HE2)
Type of fuel for cooking Mliteracy (E3) Child labor (W3) Roof material (HO3)
(HE3)
Wall material (HO4)
Overcrowding (HO5)
Heritage collection
(HO®6)

Source: MPPN-Honduras [62].

Numerous studies have identified a positive correlation between the implementation of
sustainability certifications and the reduction of multidimensional poverty in rural contexts [63, 71].
However, it has been noted that such benefits do not always result in significant improvements in
health, education, or housing, indicating that certification alone may not be sufficient [72]

In this regard, [30] found that Fairtrade certification has contributed positively to agricultural
performance, pricing, and the financial stability of producers. Nevertheless, its impact on
multidimensional poverty varies depending on factors such as education level, access to credit, and
institutional environment [16, 73].

In the Honduran context, the effectiveness of fair trade certification as a poverty reduction
strategy depends on the availability of infrastructure, financing, and government support [19, 17].
Therefore, it becomes necessary to analyze specifically how and to what extent these certifications
influence the quality of life of small-scale agricultural producers

Given this context, the present research aims to evaluate the effect of fair trade certification on
multidimensional poverty among smallholder farmers. To this end, the following research question
is posed:

Research Question:
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What is the effect of fair trade certification on multidimensional poverty among small-scale
agricultural producers?

Null Hypothesis (Ho):

There is no significant difference in levels of multidimensional poverty between certified and
non-certified small-scale agricultural producers.

Alternative Hypothesis (Hy):

Certified small-scale agricultural producers exhibit significantly lower levels of
multidimensional poverty compared to their non-certified counterparts.

2. Materials and Methods
2.1. Context and Data Collection

According to the National Supervisory Council of Cooperatives of Honduras (CONSUCOOP)
[74], as of May 2024, the country has 192 registered coffee cooperatives, reflecting the significance of
the cooperative model in the organization and commercialization of Honduran coffee. Likewise, the
Honduran Coordinator of Small Fair Trade Producers (CHPP-Fairtrade) [75] reports that, as of
February 2025, there are 72 Honduran organizations certified under Fair Trade, 37 of which are coffee
cooperatives officially registered.

Table 2. Classification of Coffee Producers in Honduras.

Classification Percentage Plot Size (ha)
Small 92% <=35
Medium 7% >3.5 and <= 35
Large 1% >35
Total 100%

Source: IHCAFE 2023.

2.2. Sampling Design and Analytical Techniques

Data collection was carried out between December 2024 and March 2025 using the Google Forms
platform to facilitate participation by coffee producers. The sample consisted of 419 coffee producers
selected from 16 cooperatives located across various regions of Honduras: eastern, western, southern,
and central areas. Among these cooperatives, 8 were Fair Trade certified and 8 were not, allowing for
a balanced comparison between the two groups (see Table 2). In each cooperative, 25 farmers were
surveyed, ensuring an equitable distribution of the sample. This sampling strategy provided
adequate representation of producers' conditions across different coffee-growing zones, ensuring the
validity and reliability of the data collected.

The analysis techniques were developed in three phases: 1) Univariate Descriptive Analysis, 2)
Non-parametric Analysis using the Mann—Whitney U Test, y 3) Non-parametric Analysis using the
Chi-Square Test

2.2.1. Phase 1: Univariate Descriptive Analysis

In the first stage, a univariate descriptive analysis was conducted on 15 ordinal items covering
the dimensions of multidimensional poverty: health (HE1-HE3), education (E1-E3), employment
(W1-W3), and housing (HO1-HO6). The objective was to statistically characterize the individual
behavior of each variable by analyzing distributional properties such as shape, dispersion, and
central tendency.

Although the variables are ordinal, classical descriptive statistics were used as a complement to
the non-parametric approach applied in later phases. This type of analysis is helpful when ordinal
levels are numerous and uniformly spaced.

e  For each item, the following statistics were calculated:
¢  Minimum and maximum values to observe the empirical range.
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https://doi.org/10.20944/preprints202508.0178.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 August 2025 d0i:10.20944/preprints202508.0178.v1

6 of 17

e  Arithmetic mean and variance as traditional measures of central tendency and dispersion.
e  Skewness, to evaluate the symmetry of the distribution.
e  Kaurtosis, as an indicator of the concentration of data around the distribution center.

These values helped identify response bias, significant asymmetries, or atypical clustering.
Summary tables with key statistics per item were also created as exploratory groundwork for the
hypothesis tests conducted in the following phases.

2.2.2. Phase 2: Mann-Whitney U Test

In the second phase, the non-parametric Mann-Whitney U test was applied to compare the
distribution of ordinal poverty items between groups defined by the categorical variable CERT
(certification status). This test is appropriate for comparing two independent groups when the
dependent variables are ordinal or do not follow a normal distribution, as in this study.

Each of the 15 items (HE1-HE3, E1-E3, W1-W3, HO1-HO6) was tested based on certification
status, with a significance level of a = 0.05. The U statistics and the corresponding two-tailed p-value
were calculated for each test, indicating whether statistically significant differences existed in the
response distributions by CERT group.

The null hypothesis in each case assumed that the cumulative distribution functions (CDFs) of
the corresponding items were equal across groups. Rejection of the null hypothesis indicated a
significant difference in response patterns. These test results provided a robust approximation of
structural differences between certification groups in relation to the various poverty dimensions
analyzed.

2.2.3. Phase 3: Chi-Square Test

In the third phase, the Chi-Square (x?) test of independence was used to assess the existence of
significant associations between the ordinal items of multidimensional poverty and the categorical
variable CERT (certification status). Since the x? test requires categorical data, the ordinal variables
were recoded into grouped levels based on frequency and empirical relevance, while preserving
interpretive validity.

Contingency tables were created for each of the 15 items, cross-tabulated with CERT levels. The
X? statistic, corresponding degrees of freedom, and p-values were calculated using a critical level of
a = 0.05. Rejection of the null hypothesis indicated a significant relationship between the item and
certification status, while failure to reject it suggested statistical independence.

This phase complemented the previous one by detecting patterns of association between
response categories and certification group membership, thus enriching the understanding of the
phenomenon from a categorical and relational perspective.

2.3. Analyzed Cooperatives

The cooperatives selected for the study are distributed across different coffee-growing regions
of Honduras: central, western, eastern, and southern. Table 3 presents the participating cooperatives,
both certified and non-certified, along with their respective departments and regions.

Table 3. Selected coffee cooperatives in Honduras.

Cooperative Fairtrade  Country Local
Certified  Region Departament

Mixta San Juancito Limitada Yes Central  Francisco Morazan
Agricola Cafetalera San Antonio Yes Western Copan
Cafetalera de Olancho Yes Eastern Olancho
Cafetalera Sanmarquena Yes Southern Choluteca
Cafetalera CAPUCAS Yes Western Copan
Agropecuaria Quiraguira Limitada Yes Western Intibuca
Cafetalera Ecologica 'La Labor Ocotepeque’ Yes Western Ocotepeque
Mixta "Brisas de la Frontera" Limitada Yes Central La paz
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Cafetalera San Francisco La Libertad No Central Comayagua
Cafetalera Minas de Oro Limitada No Central Comayagua
Mixta El Suyatal, Limitada No Central ~ Francisco Morazan
Mixta Dioscafé Limitada No Central ~ Francisco Morazan
Mixta Café de Mi Tierra Limitada No Central La Paz
Cafetalera ecoldgica El Rosario No Western Ocotepeque
Mixta La Iguala Limitada No Western Lempira
Mixta Botijas Limitada No Central Comayagua

Surce: CONSUCOQRP [74].

In addition, the sample is distributed across nine of the 15 coffee-producing departments in
Honduras: Francisco Morazan, Copan, Olancho, Choluteca, Intibuca, Ocotepeque, La Paz,
Comayagua, and Lempira (Figure 1).

Frequency of departments of Honduras studied in the study samples [
1 3

{ Con tecnologia de Bing
4 © GeoNames, Microsoft, TomTom

Figure 1. Departments of Honduras studied in the study samples.

3. Results
3.1. Phase 1: Univariate Descriptive Analysis

The univariate descriptive analysis revealed substantial variations among the items that
compose the dimensions of multidimensional poverty (see Table 4). Measures of central tendency
and dispersion showed differences in the concentration and spread of responses, with means falling
within ranges consistent with the ordinal nature of the items. The distributions displayed varying
levels of skewness, both positive and negative, indicating response biases toward higher or lower
values depending on the item. Similarly, the kurtosis values allowed for the identification of data
structures that were roughly concentrated around the mean, suggesting differentiated response
patterns across dimensions. These results offer a preliminary empirical characterization of
multidimensional poverty conditions prior to conducting inferential comparative analyses between
certification categories. Notably, item E3 exhibited kurtosis and skewness values that were
considerably atypical, which suggests that a high proportion of households have adults over the age
of 16 who are literate (see Figure 2).

Table 4. Descriptive Statistics.

Skewness Kurtosis
Std. Std.
Variables N Minimum Maximum Mean Variance Statistic Error Statistic  Error
CERT 419 0 1 0,49 0,251 0,034 0,119 -2,008 0,238
HE1 419 1 5 2,46 1,139 0418 0,119 -0,592 0,238
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HE2 419 1 5 1,88 1,155 1,174 0,119 0,597 0,238
HE3 419 1 5 2,47 0,685 1,270 0,119 0,001 0,238
El 419 1 4 3,02 0,643 -0,226 0,119 -0,935 0,238
E2 388 1 5 4,19 1,753 -1,514 0,124 0,811 0,247
E3 419 1 5 4,69 0500 -3,284 0,119 12,659 0,238
W1 419 1 5 1,76 1,315 1,333 0,119 0,653 0,238
W2 419 1 5 2,73 1,665 0,609 0,119 -0,890 0,238
W3 403 1 5 4,30 0,628 -0,945 0,122 0,764 0,243
HO1 419 1 5 3,59 1,334 -0494 0,119 -1,0563 0,238
HO2 419 1 5 2,39 1,056 1,171 0,119 0,378 0,238
HO3 419 1 5 3,69 0,916 0,249 0,119 -1,000 0,238
HO4 419 1 5 3,33 0,965 -0,588 0,119 -1,382 0,238
HO5 418 1 3 2,36 0529 -0675 0,119 -0,839 0,238
HO6 419 1 5 3,17 1,257 0,158 0119 -0,872 0,238
ValidN - ges
(listwise)
400
300

g

@

z',' 200 /
| /

/ \

l // N

Figure 2. Histogram of E3.

3.2. Phase 2: Mann—Whitney U test

The results of the Mann-Whitney U test showed statistically significant differences in the
distribution of a considerable set of multidimensional poverty items when comparing the groups
defined by the certification variable (CERT). In particular, significant differences were observed in
items HE1, HE3, E1, E2, E3, W1, HO1, HO5, and HO6, suggesting that conditions associated with
health, education, work, and home are differentially distributed according to the level of certification.
In contrast, items HE2, W2, W3, HO2, HO3, and HO4 did not show statistically significant differences
between groups, maintaining comparable distributions

Table 5. Independent Samples Mann—-Whitney U Test by across categories of CERT.
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Variables Sig Decision

HE1 0.004 Reject the null hypothesis
HE2 0.497 Retain the null hyphotesis
HE3 0.000 Reject the null hypothesis

El 0.001 Reject the null hypothesis

E2 0.000 Reject the null hypothesis

E3 0.039 Reject the null hypothesis
W1 0.018 Reject the null hypothesis
W2 0.075 Retain the null hyphotesis
W3 0.375 Retain the null hyphotesis
HO1 0.000 Reject the null hypothesis
HO2 0.145 Retain the null hyphotesis
HO3 0.106 Retain the null hyphotesis
HO4 0.696 Retain the null hyphotesis
HO5 0.000 Reject the null hypothesis
HO6 0.000 Reject the null hypothesis

These findings reinforce the hypothesis that certification is associated with significant
inequalities in specific dimensions of multidimensional poverty, especially those related to health
and housing. The use of a non-parametric test supports these results without requiring assumptions
of normality, which is consistent with the ordinal nature of the data.

3.3. Phase 3: Chi-Square Test

The application of the chi-square test revealed statistically significant associations between the
certification variable (CERT) and several of the multidimensional poverty items. Significant
relationships were found for HE1, HE2, E2, W1, W2, HO1, HO2, HO5, and HO6, which are largely
consistent with the findings obtained using the Mann—-Whitney U test. These associations indicate
that the frequencies observed in the response categories of these items vary non-randomly according
to the type of certification. On the other hand, items HE3, E1, E3, W3, HO3, and HO4 do not meet the
validity requirements of the Chi-Square test (more than 20% of the cells have expected counts less
than 5).

Table 6. Pearson Chi-Square Tests by Certification and Multidimensional Poverty.

Variables N of valid Expected countsless  Test Value df  Asymp. Sig.
cases than 5 (%). validity (2-sided)
HE1 419 0.0% Yes 24.323 4 0.000**
HE2 419 0.0% Yes 21.056 4 0.000**
HE3 419 40.0% No Not applicable
El 419 25.0% No Not applicable
E2 388 20.0% Yes 29.965 4 0.000**
E3 419 60.0% No Not applicable
W1 419 0.0% Yes 10.240 4 0.037*
W2 419 0.0% Yes 56.512 4 0.000**
W3 403 25.0% No Not applicable
HO1 419 20.0% Yes 19.562 4 0.001**
HO2 419 20.0% Yes 11.884 4 0.018*
HO3 419 40.0% No Not applicable
HO4 419 50.0% No Not applicable
HO5 418 0.0% Yes 20.446 2 0.000**
HO6 419 0.0% Yes 28.625 4 0.000**

* p-value < 0.05, ** p-value < 0.01.
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These results reinforce the evidence that certain dimensions of multidimensional poverty
particularly those related to health, education, and household conditions are structurally associated
with certification status, thereby supporting the hypothesis of structural inequalities between groups.

4. Discussion

The literature indicates that participation in fair trade cooperatives is often associated with
higher incomes and improved quality of life, consistent with previous studies conducted in
Nicaragua [76] and Costa Rica [77]. While the economic benefits are clear, the impacts on education
and health are more heterogeneous, with improvements observed in school attendance and certain
well-being indicators [78]. Similarly, participation in organic and fair trade markets contribute to
reducing farmers’ vulnerability [41], although challenges remain in extending these benefits to those
facing barriers to meeting certification standards [79,32].

The comparative analysis between the results obtained using the Mann-Whitney U test and the
Chi-square test reveals a general trend of convergence in the detection of significant differences
between certification groups in terms of multidimensional poverty dimensions. However, it is
particularly important to highlight those items in which both tests produce divergent results, as this
suggests methodological differences sensitive to the type of scale and the way in which the
association or difference is operationalized.

Thus, our study, within the education dimension, the results reveal significant differences in
years of schooling (E1), school attendance (E2), and literacy (E3), supporting the positive influence of
fair trade on educational attainment. This effect is linked to increased coffee income and reduced
dropout rates [78], as well as cooperative investment of premiums in educational projects [41]. Other
studies reinforce this pattern, highlighting the positive impacts of projects funded with premiums
[80] and differences between organic and fair trade standards, with the latter more closely related to
educational improvements [81]. However, the motivation for obtaining certification is not directly
associated with the producers’ education level and may be constrained among lower-income farmers
[14,45]. As [82] argues, certifications strengthen capacities, but their educational effects require the
support of strategic partnerships.

In the health dimension, partial improvements associated with certification were observed, with
differences in access to safe drinking water (HE1) and cooking fuel type (HE3), the sanitation item
(HE2) did not show significant differences in the Mann-Whitney U test, but it did show a significant
association in the Chi-Square test. Previous studies show that prolonged participation in fair trade
programs contributes to improved access to medical treatment and generates indirect benefits for
community well-being [78, 83]. Fair Trade’s financial support, particularly in contexts of volatile
prices, has enabled community initiatives that enhance health [79], with positive outcomes in
sustainability and public health in certified systems. [42]

In the employment domain, the findings show improvements only in social security coverage
(W1), while child labor (W3) does not exhibit significant differences between certified and non-
certified producers, and underemployment (W2) did not show significant differences in the Mann-
Whitney U test, but it did show a significant association in the Chi-Square test. This aligns with
studies indicating that although Fair Trade increases income and economic stability, its impact on
working conditions remains limited [41, 78]. Research in Nicaragua highlights that Fair Trade
standards are not stringent enough regarding temporary labor, which hinders the payment of fair
wages [32]. Despite progress from Premium programs, protecting labor rights continues to be a
challenge [24].

Regarding the housing dimension, significant differences were found in access to electricity
(HO1), overcrowding (HOS5), and household asset ownership (HO6), indicating improvements in
material living conditions among fair trade-linked households. However, no significant changes were
observed in roof, and wall materials (HO3 and HO4), and floor (HO2) did not show significant
differences in the Mann-Whitney U test, but it did show a significant association in the Chi-Square
test. These improvements are linked to increased household wealth and collective investments
promoted by cooperatives [78], aligning with studies that emphasize the role of housing
infrastructure in household well-being [68].
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Finally, the comparative analysis between the Mann-Whitney U test and the Chi-square test
revealed a general convergence in identifying significant differences between certification groups,
although some items such as HE2, W2, and HO2 yielded divergent results across tests. These
discrepancies stem from the nature of the methods: while the U test assesses global distributions of
ordinal variables, the x? test detects category-level associations, making it more sensitive to specific
differences. Thus, the complementary use of both approaches in social research allows for a more
comprehensive understanding of inequalities and specific patterns associated with multidimensional
poverty.

5. Conclusions

The results of our research support several dimensions of the alternative hypothesis: fair trade-
certified producers experience fewer deprivations in various dimensions of multidimensional
poverty compared to their non-certified counterparts, although improvements are not universal.
Considering the significance of the Mann-Whitney U test and/or the x2 test observed significant
differences in education (E1-E3), health (HE1-HE3), and partially work (W1 and W2) and housing
conditions (HO1, HO5, HO6), indicating that certification and cooperative action are associated with
measurable material and social gains. However, indicators such as child labor (W3) and the quality
of roofing and wall construction materials (HO3 and HO4) do not show a significant difference or a
direct relationship with fair trade certification, which indicates that it is a facilitating factor but not a
guarantee of sustainable development.

International evidence supports and nuances these findings: members of fair trade organizations
report higher subjective well-being and quality of life, especially with longer cooperative
membership [76], but effects vary across countries and market channels, making generalization risky
[76, 77]. Studies on small-scale producers show that premiums and cooperative networks can reduce
vulnerability, improve incomes, and enable investments in education, health, and local
infrastructure, though benefits depend on global prices, organizational capacities, and compliance
barriers [41, 32, 79]. Voluntary certifications open pathways toward more sustainable practices but
do not, by themselves, ensure systemic change [84].

From a public policy and sustainability perspective, the linkages between social outcomes in
agricultural supply chains and the Sustainable Development Goals (SDGs) —particularly SDG 1 (no
poverty), SDG 3 (health), SDG 4 (education), SDG 8 (decent work), and SDG 11 (sustainable
communities) —require integrated indicators that simultaneously capture income, basic services, and
household assets. Recent evaluations show that the social impacts of commodity production remain
undermeasured compared to environmental impacts and depend on local resources and systemic
conditions; operationalizing comparable metrics is key to guiding future interventions [85].

This study has some limitations that should be considered when interpreting the results. Cross-
sectional design prevents causal inference, and the use of self-reported data may introduce social
desirability bias. Additionally, geographic representativeness is limited to specific coffee-growing
regions, so findings are not generalizable to all production areas. Future research could incorporate
longitudinal designs, mixed methods, and qualitative indicators to capture community dynamics,
perceptions of well-being, and decision-making processes within cooperatives. Furthermore,
comparative studies across certifications (organic, Fairtrade, Rainforest Alliance) and diverse
territorial contexts will help better understand which factors enable or constrain the impact of Fair
Trade in sustainably reducing multidimensional poverty.

Overall, our findings suggest strengthening cooperative governance, expanding access to
infrastructure financing (water, sanitation, housing), and building alliances among producers,
certifiers, governments, and NGOs can amplify the positive effects already observed in education,
partial health, formal employment, and household assets.
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