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In the scientific literature, academics and practitioners have advocated the interconnection between Sustainable
Development Goal 2 (SDG 2) and composting. However, despite the importance of separating organic waste at
home and this activity’s contribution to producing quality compost, relatively few scholars have explored its
interconnection with SDG 2. To fill this gap, this article explores the potential of waste segregation in residential
areas to meet SDG 2. This quantitative, non-experimental case study is based on an exploratory survey conducted
with residents of two middle-class neighborhoods in the capital city of a state in northwestern Mexico, adjacent to
the United States of America. The survey aims to measure the practices and knowledge of the participants related
to home separation and composting and their understanding of SDG 2. Findings show that the interconnection
between residential waste segregation and SDG 2 is harder to prove, even though waste segregation is essential
to composting. Results also suggest that SDG 2 is usually pursued on national agendas; thus, it is unlikely that the
home segregation of organic waste for small-scale home composting may influence national progress toward SDG
2. Still, this study would provide valuable insights for policymakers to develop comprehensive waste segregation
policies that align with SDG 2.

1. Introduction

Sustainability scholars know that current sustainability achieve-
ments are not enough to meet the 2030 agenda for sustainable devel-
opment (United Nations, 2020). Therefore, in a desperate attempt to
correct several shortcomings and ensure continuous action on the Sus-
tainable Development Goals (SDGs) targets, the U.N. General Assembly,
in 2019, adopted a decade of action starting in 2020 (UN-General As-
sembly, 2019). Unfortunately, however, the momentum of the decade
of action faded entirely because of the emergence of COVID-19. Fur-
thermore, concerning Sustainable Development Goal 2 (SDG 2), all tar-
gets have suffered severe disruptions from the consequences of the pan-
demic. For instance, the shock was introduced into agricultural and food
industry supply chains at the beginning of the pandemic because of dras-
tic changes in consumption patterns (Kerr, 2020). At that stage, con-
sumers bought significant amounts of fresh water, food, and medical
supplies (Mehta et al., 2020). Also, in light of the uncertainty regard-
ing lockdowns, people started to purchase and stockpile non-perishable
food at supermarkets (Naeem, 2020). Furthermore, the development of
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electronic commerce platforms increased the demand for fresh food, sur-
passing suppliers’ capacity to deliver (Hao et al., 2020).

These changes in consumption patterns during the pandemic caused
food shortages and inflated prices (Guo et al., 2020). Moreover, it is
expected that while the pandemic lasts, more disruptions up and down
supply chains and across industries are likely to occur (Free and Heci-
movic, 2021), thus impairing SDG 2. Therefore, the second goal of the
2030 agenda seeks to end hunger, achieve food security, improve nu-
trition, and promote sustainable agriculture to ensure the sustainability
of food systems by 2030 (Blesh et al., 2019). However, even before the
COVID pandemic, levels of hunger and malnutrition were already alarm-
ing, at more than 750 million worldwide (FAO, 2021). Even more dis-
turbing, the levels of acute food insecurity in specific low- and middle-
income countries have sharply increased during the last year (The World
Bank, 2021). Hence, SDG 2, which mainly concerns food security, has
generated the most concern for the 2030 agenda for sustainable devel-
opment.

According to the Food and Agriculture Organization of the United
Nations (FAO, 2019), food security exists when people have permanent
physical, social, and economic access to safe and nutritious food that en-
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ables them to live active and healthy lives. Although food insecurity can
be found in urban areas, a high percentage of the population suffering
from food insecurity live in rural communities (Pachon et al., 2018).
Furthermore, many factors are involved in food insecurity, including
soil deterioration and the contamination of soil steamed by the constant
use of chemical fertilizers (Chew et al., 2019). Regarding the last fac-
tor, there is a consensus to reduce dependence on agrochemicals due
to their hazardousness and potential to affect crop productivity in the
long term (Kumar et al., 2014). Therefore, one way to contribute to SDG
2 is to promote and implement sustainable agriculture, which focuses
on developing new organic fertilizers to conserve and protect natural
resources, the environment, and the health and well-being of humans
(Allahyari and Poursaeed, 2019).

In the scientific literature, academics and practitioners have advo-
cated the interconnection between SDG 2 and composting. The most
apparent linkage is the capacity of the latter to enhance land produc-
tivity, water use efficiency, and agricultural productivity (Singh and
Agrawal, 2020). Composting is a dynamic, biological, and aerobic pro-
cess in which organic matter is stabilized after passing through a ther-
mophilic phase, fostered by the development of biological degrada-
tion, and whose performance is directly dependent on the activity of
microorganisms (Siles-Castellano et al., 2020). The product of compost-
ing is called compost, an organic fertilizer that adds beneficial prop-
erties to soils by providing nutrients and increasing the ground’s mi-
crobial biomass, improving its texture, and increasing its water content
(Bouzaiane et al., 2014).

The potential of industrial compost to improve soil quality has
been widely researched from several perspectives, but the potential
of homemade composting remains under-researched (Barrena et al.,
2014). Quality assurance is one primary constraint in implementing
and maintaining home composting programs. The compost’s quality
depends on its stability and maturity; otherwise, it might be counter-
productive or not beneficial for land productivity (Wichuk and Mec-
Cartney, 2010). While industrial composting firms have strict internal
control procedures, home composting programs rely on general guide-
lines to produce good-quality compost. Composting guidelines aim to
enhance good practices to reach a composting measure that allows opti-
mum waste stabilization, an essential property of compost. If this target
is reached, the compost will have a preferable initial carbon-to-nitrogen
ratio and lower nitrogen loss, which will favor microbiological devel-
opment and thus achieve the characteristics of mature compost in less
time (Castiglioni et al., 2018).

Composting by-products—such as the generation of greenhouse gas
emissions, ammonia odors, and others—can be present if the process is
not appropriately completed at home (Vazquez and Soto, 2017). How-
ever, the concentrations of CH4, NH3, and N20 emissions in household
compost are usually lower than those generated in landfills or other
industrial settings (Neugebauer and Solowiej, 2017; Ermolaev et al.,
2014). Yet, there have been initiatives to increase the quality of
homemade compost by introducing additives, such as woodchips, per-
lite, vermiculite, and zeolite, which increase the degree of maturity
and fulfill criteria related to the absence of phytotoxic compounds
(Margaritis et al., 2018). More advanced and ambitious strategies men-
tion inoculating the compost with species of Bacillus thuringiensis to
produce enriched compost in the household, which is a low-cost pro-
cess that provides biopesticide properties (Ballardo et al., 2020). Mass
balances and life cycle inventory studies have also been used in en-
vironmental assessments to increase the quality of home composting
(Andersen et al., 2011).

Around the world, municipal governments and their stakeholders
have played an essential role in fostering home composting programs.
Local governments promote home composting for different reasons. Yet,
most aim to reduce the cost of transportation and the final disposal
of organic waste (Mandape et al., 2020; Lekammudiyanse and Gunati-
lake, 2009; Ince et al., 2015; Agbefe et al., 2019). In this light, maintain-
ing rigor in waste segregation is a strict conditionality for safeguarding
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compost quality. To some extent, household source segregation deter-
mines the success or failure of home composting programs by directly
influencing compost quality (Sulewski et al., 2021; Storino et al., 2016).
However, previous studies suggest that the factors influencing the in-
tentions to segregate waste at home have not been thoroughly analyzed.
Still, they agree that socio-demographic characteristics might play a rel-
evant role (Takahashi and Selfa, 2015; Nguyen et al., 2015; Xu et al.,
2017; Knickmeyer, 2020). Therefore, it is also recommended that schol-
ars consider the cultural background of residents concerning their envi-
ronmental values, awareness, and knowledge about waste segregation
and home composting (Hussain et al., 2014; Van der Werff et al., 2019;
Kaplan. et al., 2019; Mofid-Nakhaee et al., 2020). Despite the impor-
tance of separating organic waste at home and this activity’s contribu-
tion to producing quality compost, relatively few scholars have explored
the interconnection with SDG 2. To fill this gap, this article explores the
potential of SDG 2 to encourage good practices of organic waste sepa-
ration in residential areas or if waste segregation practices support SDG
2.

2. Materials and methods

This quantitative, non-experimental case study is based on an ex-
ploratory survey conducted with residents of two middle-class neigh-
borhoods in the capital city of a state in northwestern Mexico, adjacent
to the United States of America. The survey aims to measure the per-
ception and awareness of the participants related to home separation
and composting practices and their knowledge about SDG 2. The study
comprised two questionnaires. The first is a 40-item survey question-
naire with three sections addressing household waste separation, home-
composting knowledge, and SDG2 knowledge. This questionnaire was
applied to one neighborhood participating in a local household waste
segregation project. In addition, a briefer version of the questionnaire,
36 items, was used in one community not participating in the munici-
pality waste project. The surveys were pilot tested in both settings, after
which the questionnaire template was further edited. One of the neigh-
borhoods in the study is part of the registry of communities participating
in a municipality’s source-separated organic household waste project,
which was initiated two years ago. The other neighborhood does not
participate in the municipal initiative. In addition, both communities
are similar in size and construction design. A non-probability purposive
sampling technique was used to determine the inhabitants’ sampling
size. Participants were recruited via convenience/snowball techniques,
which provided access to a diverse sample. After learning the study de-
tails, including the risks and benefits, all participants signed an informed
consent form. Those who agreed to partake in the study were directed to
an online platform via Google forms. Data were collected from January
to July 2021. First, a univariate descriptive analysis was performed for
each item in the questionnaire to describe general properties in each
category. Secondly, a comparison of two population proportions was
performed to test hypotheses concerning the difference in the propor-
tion of some questions of interest. The null hypothesis was no differences
between proportions, and the alternative hypothesis was the difference
between proportions:

Hy: pi=p,

Hy : pi{py 0 p1)P2

The equation for the test statistic in large sampling size was:

P1— P

/ p(1—p) + p(-p)
n ny

Where p

_mpytnp
nl +n2
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Table 1
Socio-demographic profiles in both neighborhoods.
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Neighborhood participating in the

municipal project

Neighborhood not participating in the
municipal project

Socio-demographic Number of Percentage Number of Percentage
characteristics participants (101) (%) participants (101) (%)
Gender
Female 55 54 57 56
Male 46 46 44 44
Age (years)
18-23 11 11 8 8
24-29 10 10 16 17
30-35 12 12 18 19
36-41 16 16 9 9
42-47 20 20 10 10
48-53 6 6 13 13
54-59 8 13 13
+60 17 17 12 12
Maximum Level of education
Lower than High School 5 5 0 0
High school 21 21 13 13
Bachelor’s degree 58 58 76 75
Master/Doctor 16 16 12 12
Monthly income (USD)
> $950 17 17 29 26
> $1400 79 78 63 62

and

Zo.005 = £1.96

3. Results
3.1. Socio-demographic profiles

As shown in Table 1, the socio-demographic data was slightly differ-
ent among inhabitants in both neighborhoods. The total sampling was
202 residents, with 101 participants in each community. In addition,
55% of the sample was female, and 45% was male. The participants’
age range was from 18 to above 60 years old. The most representative
range of age in both communities was between 30 and 42 years old.
Average schooling in both neighborhoods is a bachelor’s degree, at 58%
and 75%, respectively. Finally, 78% of the inhabitants participating in
the project have an average household income of more than 1400 Amer-
ican dollars per month. In the other community that does not participate
in the waste segregation project, the same average household income is
earned by 62% of survey participants.

3.2. Community involvement

98% of residents participating in the source-separated organic waste
municipal project were aware of and enrolled in such a program. Accord-
ingly, 99% claimed to separate organic from inorganic waste at home,
and the vast majority had a container for organic waste. However, 80%
of the inhabitants declared they had not received training in separating
waste beyond the indication to place their garbage on the sidewalk on
collection days. 95% follow this indication. Although the program does
not provide financial or other benefits to participants, 58% would like
compensation. Nearly 30% would like to get compost, and 18% an eco-
nomic bonus. Despite their involvement, just 21% of participants know
how the organic residue is disposed of.

3.3. Organic waste separation awareness

Most of the residents enrolled in the program, six in ten (60%) re-
sponded that they know about composting techniques, but only 11%

compost at home. Moreover, 92% asserted that compost is safer and
better than chemical fertilizers. On the other hand, nearly three in ten in-
habitants (34%) not participating in the source-separated organic waste
municipal project claimed to separate their household waste, and 18%
of the participants have a bin for organic residue. Consequently, roughly
three in ten respondents (28%) declared they use their organic waste. In
addition, most residents, nearly seven in ten (67%), responded that they
know about composting techniques, but only 25% carry them out. Many
of them, 89%, asserted that using compost is safer and better than us-
ing chemical fertilizers. In the event that the municipality implements
a waste separation program in their neighborhood, about 72% of the
survey participants would like to participate in exchange for a benefit.
This benefit could be to receive compost, 33%, or receive a financial
bonus, 20%. See Table 2.

3.4. Perception of composting efforts

When asked about composting efforts, nearly three in ten residents
enrolled in the program, 33%, partially agreed that composting food
scraps at home was laborious, and 11% fully agreed with this assever-
ation. Mainly, 40% partially agreed it was time-consuming, and about
50% fully agreed that it required technical knowledge. Furthermore,
nearly 40% fully believed that it attracts pests, such as insects and ver-
min. In addition to this disadvantage, 40% said it generates terrible
odors. Despite these drawbacks, 78% fully considered that the com-
munity must produce homemade compost. Hence, 90% fully agreed
that composting at home is good for the environment as it enriches the
soils. In the neighborhood not participating in the source-separated or-
ganic waste municipal project, about six in ten residents (58%) partially
agreed that composting food scraps at home was laborious, and 11%
fully agreed. Mainly, 67% partially thought it was time-consuming, and
about 52% partially claimed it required technical knowledge. 80% of
those surveyed fully agreed that composting at home is good for the
environment as it enriches the soils, so composting is worth the effort.

Regarding the potential disadvantages of composting in the house,
68% partially believed it attracts insects and vermin. In addition, 55%
said that it generates terrible odors. Finally, 55% fully agreed that the
community must produce homemade compost. See Table 3.
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Table 2
Organic waste separation awareness.
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Neighborhood participating in the

municipal project

Neighborhood not participating in the
municipal project

Variables Yes (%) No (%) Yes (%) No (%)
Composting awareness

Knowledge about composting techniques 60 40 67 33
Separate organic from inorganic waste 99 1 34 66

Use your organic waste to compost 11 89 25 75
Compost is better than chemical fertilizer =~ 92 8 89 11

Table 3
Perception about home composting.

Neighborhood participating in the municipal project

Neighborhood not participating in the municipal project

Variables Agree (%)

Partially agree (%)

Disagree (%) Agree (%)  Partially agree (%)  Disagree (%)

Perception about composting

Composting is too much work 11 33 56 11 58 31
Requires a lot of time 19 40 41 15 67 18
Requires technical knowledge 50 22 28 33 52 15
Is good for the environment 90 5 5 80 16 4
Nourishes soils 92 5 3 81 14 5
Attracts pests 40 34 26 24 68 8
Generates terrible odors 40 32 28 28 55 17
Hermosillenses must compost food scraps 78 19 3 55 40 5
Table 4
Comparison of two population proportions of composting knowledge.
Neighborhood not Neighborhood
participating in the participating in the Null hypothesis
Criteria municipal project municipal project Value z Result
Do you have knowledge about composting? 0.6733 0.6040 1.0251 Not Rejected
Do you know the type of waste that can be composted? 0.7228 0.6634 0.9152 Not Rejected
Do you think that compost is better than a chemical fertilizer? =~ 0.8911 0.9208 0.7231 Not Rejected

3.5. SDG 2 zero hunger knowledge

The respondents in both neighborhoods were questioned about sev-
eral issues to understand their knowledge and perspectives regarding
SDG 2. For example, when asked about the purpose of the 2030 agenda,
many inhabitants in both neighborhoods, 90% and 95%, respectively,
reported having no idea. Similarly, just 25 and 28% have heard about
SDG 2. Yet, despite ignoring the goal of SDG 2, the majority responded
positively to questions related to SDG 2. For instance, nearly 98% of all
participants claimed that the government should increase zero hunger
awareness and foster sustainable and small-scale agriculture. In addi-
tion, about 91% and 87% considered that organic fertilizers could im-
prove access to sufficient, safe, and nutritious food for all people. Simi-
larly, about 90% of all respondents felt that reducing food leftovers and
spoiled food might increase healthy food access in the least developed
communities.

3.6. Comparison of two population proportion

(a) Composting knowledge

The proportion of inhabitants claiming to have reliable composting
knowledge in both neighborhoods is above 50%. When testing the null
hypothesis, no difference was found between the inhabitants’ response
proportions in both communities; hence, the null hypothesis was not
rejected. Similarly, there was no difference between the proportion of
respondents in each sample that knew what kind of waste could be com-
posted, although both proportions were higher than 65%. Finally, the
null hypothesis related to those claiming that compost is better than
chemical fertilizers and is highly beneficial for the soil was also not re-
jected. Table 4 shows the proportions and the z-score.

(a) Segregation practices

According to Table 5, the proportion of inhabitants in the neighbor-
hood participating in the municipal project that performs waste segrega-
tion is more significant than the proportion of the other sample, approx-
imately 99% against 33%. Therefore, the computing of the statistic test
resulted in a statistically significant difference, so the null hypothesis
was rejected. On the other hand, the community members not partici-
pating in the municipal project got a more considerable proportion in
household composting practices than the other community, which led
to reject the null hypothesis.

(a) SDG 2 awareness

Last but not least, the computing of statistical tests to measure SDG
2 knowledge indicates the need for a more considerable effort of the
municipality to raise awareness. Data in Table 6 shows that the three
null hyphotheses were not rejected due to no a statistically significant
difference was found.

4. Discussion

As learned in the introduction section, scholars have theorized the
importance of home composting in addressing SDG 2, but have ignored
the role of household waste segregation. The findings in this study re-
vealed a weak interconnection between residential waste segregation
and SDG2. Therefore, regarding the respondent’s awareness of SDG 2 in
both neighborhoods, the lack of knowledge on the subject is hardly sur-
prising. Furthermore, the hypothesis tests determined no differences in
the proportion of positive answers for the questions related to the 2030
Agenda of Sustainable Development and SDG 2, suggesting that partic-
ipating in a residential waste segregation program does not necessarily
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Table 5

Comparison of two population proportions of waste segregation.
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Neighborhood not

Neighborhood

participating in the participating in the Null hypothesis
Criteria municipal project municipal project Value z Result
Do you segregate waste? 0.3366 0.9901 -9.8272 Rejected
Do you compost your organic waste? 0.2475 0.1089 2.5738 Rejected
Table 6
Comparison of two population proportions of SDG 2 support.
Neighborhood not Neighborhood
participating in the participating in the Null hypothesis
Criteria municipal project municipal project Value z Result
Do you know about the 2030 Agenda? 0.099 0.0495 -1.3417 Not Rejected
Do you know about SDG 2 0.2772 0.2475 0.4798 Not Rejected
Do you think it is necessary to raise awareness about Zero Hunger?  0.9802 1 -1.4212 Not Rejected

imply raising awareness. Conversely, increasing residents’ attention to
meeting SDG 2 may drive household waste segregation and strengthen
the current city hall program. Furthermore, after being introduced to
SDG 2, a significant percentage of participants clearly showed empathy
with the philosophy behind SDG 2.

Testing the study’s hypothesis revealed no statistical differences in
the proportions of respondents in both communities when they referred
to composting knowledge. Still, differences were found related to waste
segregation and composting practices. Still, some preliminary consider-
ations based on the univariate descriptive analysis suggest that house-
hold waste segregation might align with SDG 2. First, analyzing the
socio-demographic results is a good starting point for understanding this
study’s relevance. The findings of this study show similarity in socio-
demographic data among residents in both communities, which might
significantly explain the strong consciousness in general about organic
waste segregation and composting.

Regarding income, residents in both areas fall into the middle-class
income category. This category favors operating organic segregation at
the source programs since environmentalism has been linked to middle-
and upper-class lifestyles (Hickcox, 2018). This premise is confirmed by
a Pew Research Center study (Pew Research Center, 2009) in emerg-
ing countries, including Mexico, which reports that middle-class popu-
lations are more concerned about environmental issues than low-income
groups.

When looking at the age breakdown, most of the survey’s partic-
ipants in both communities are millennials, born between 1981 and
1986. This finding is another relevant factor in explaining the strong
conscientiousness in both communities because a growing body of re-
search suggests that millennials’ sustainability values are environmen-
tally friendly (Hanson-Rasmussen and Lauver, 2018; Allen and Spi-
alek, 2018). In addition, it is reported that the average schooling in both
communities is a bachelor’s degree, although there is also an acceptable
percentage of residents with graduate studies. Several studies have em-
phasized schooling as a favorable predictor of optimizing waste man-
agement at the source (Kodua and Anaman, 2020; Bunditsakulchai and
Liu, 2021).

Concerning gender, our data show that the gender distribution in
the sample was equitable. Since there is a balanced gender diversity,
no gender distinctions can be made from this data. However, there is
little knowledge about the influence that gender can have on the will-
ingness of people to segregate their waste at home. In general, gen-
der evidence in the literature is usually not conclusive. For instance,
Labib et al. (2021) have reported that gender moderately affects the
intention to sort waste. Another problem with gender evidence is that
it is conflicting. On one end of the position spectrum, some scholars
assume that females have more knowledge about waste management

(Mukherji et al., 2016); therefore, it is necessary to increase their in-
volvement to optimize the process (Asteria and Haryanto, 2021). On
the other side of the spectrum, it has been found that women are less
likely to segregate waste at home (Al-Khateeb et al., 2017). These socio-
demographic findings are relevant for local policymakers to expand the
current program to other neighborhoods with the same environmental
conscientiousness and literacy level. Yet, the program presents some ar-
eas of opportunity.

Perhaps one of the program’s weaknesses, in general, is the lack
of feedback about the fate of the waste collected. Our results indicate
that despite the strong involvement, just a tiny percentage of the par-
ticipants know the final disposal of their organic waste. Timely feed-
back ensures that residents improve their segregation practices; other-
wise, initial interest may decline. Research shows that when feedback
is poor, initial interest is lost (Hosono and Aoyagi, 2018). Interest may
also decrease if residents perceive waste segregation as an unsafe prac-
tice. In this context, universities have a long tradition of supporting
industry to manage environmental and other risks (Velazquez et al.,
2000; Munguia et al., 2010; Alvarez-Chavez et al., 2019). Therefore,
local governments may partner with universities to develop household
competences to manage environmental and other risks. The survey also
identified volunteering as the main driver of participation in the waste
segregation program, yet it would be advisable not to rely solely on
volunteers. Boonrod et al. (2015) have suggested that traditional, vol-
untary, reward, and business community mechanisms are four behav-
ioral triggers toward the normalization of organic waste separation in
community settings. In particular, the rewards scheme could be appro-
priate for strengthening the residents’ intentions to separate household
waste, since one third of respondents would like to receive compost or
a financial bonus.

5. Conclusions

The interconnection between residential waste segregation and SDG
2 is harder to prove, even though waste segregation is essential to com-
posting. The 2030 Agenda for Sustainable Development’s second goal is
to end hunger, achieve food security, improve nutrition, and promote
sustainable agriculture. Result suggests that SDG 2 is usually pursued
on national agendas; thus, it is unlikely that the home segregation of
organic waste for small-scale home composting may influence national
progress toward SDG 2. Still, this study would provide valuable insights
for policymakers to develop comprehensive waste segregation policies
that align with SDG 2. In contrast, the philosophy involved in SDG 2
may be a driver for encouraging all relevant stakeholders’ willingness
to segregate at the source. Furthermore, participants in this study have
shown similar ways of environmental sustainability thinking; they may
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also share their sustainability social values to accept SDG2 as a driver
for waste segregation rather than in the opposite way.

Furthermore, empirical evidence has shown that income, age, gen-
der, and education are not only good predictors of waste segregation
intentions but also contribute to achieving SDG 2.
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