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ABSTRACT

Household waste represents a big contributor to food waste, especially in higher-income countries. To understand
consumer behavior, and therefore food waste, this study addresses food buying and storaging routines,
sociodemographic characteristics and intrinsic product characteristics. Food waste has usually been studied in high-
income countries, especially in Europe and North America. However, this research includes 343 direct interviews
with Costa Rican consumers. We constructed a structural equation model using the Theory of planned behavior to
understand dairy food waste. Results indicate that the least important determinants of food waste are
sociodemographic characteristics, nonetheless, income correlates positively higher waste rates, as expected. Intrinsic
characteristics of dairy products were an important determinant of waste; as consumers place more importance on
these characteristics, less waste is produced. This is the first study in which food waste includes all of these constructs
and that is settled in a developing country. Based on our results and the determinants of food waste, we discuss the
political and research implications for household food waste reduction.

Keywords: food | waste | dairy | consumer behavior | sustainability.

RESUMEN

Los desechos del hogar representan un gran aporte al desperdicio de alimentos, especialmente en los paises de
ingresos altos. Para comprender el comportamiento del consumidor y, por lo tanto, el desperdicio de alimentos, este
estudio aborda las rutinas de compra y almacenamiento de alimentos, las caracteristicas sociodemograficas y las
caracteristicas intrinsecas del producto. El desperdicio de alimentos ha sido estudiado en paises de altos ingresos,
especialmente en Europa y Norteamérica. Sin embargo, esta investigacion incluye 343 entrevistas directas a
consumidores costarricenses. Construimos un modelo de ecuacidn estructural utilizando la teoria del comportamiento
planificado para comprender el desperdicio de productos l4cteos. Los resultados indican que los determinantes menos
importantes en el desperdicio de alimentos son caracteristicas sociodemograficas, no obstante, el ingreso se
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correlaciona positivamente con mayores tasas de desperdicio, como se esperaba. Las caracteristicas intrinsecas de
los productos lacteos fueron un determinante importante para el desperdicio, a medida que el consumidor da mas
importancia a estas caracteristicas, se produce menos desperdicio. Este es el primer estudio en el que el desperdicio
de alimentos incluye todos estos constructos y que se realiza en un pais en desarrollo. De acuerdo con nuestros
resultados y los determinantes del desperdicio de alimentos, discutimos las implicaciones politicas y de investigacion

para la reduccion del desperdicio de alimentos en el hogar.
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1. INTRODUCTION

The rapid rise of supermarkets has changed the structure
of supply chains. These prefer to buy their products from
medium and large farmers or manufacturing food
companies that provide large variety and quantity of
produce (Reardon and Hopkins 2006), instead of a small-
farmer-based structure in which supermarkets buy their
produce from a large variety of suppliers. Mass
production of food, although has reduced food prices, due
to demand and supply, has also redefined quality
standards, which are now higher than former locally-
determined ones. These standards also foster more waste
not only because of the packaging specifications but
because of the quality and safety best-before dates
(Frieling et al., 2013; Devin and Richards, 2018; Porter et
al., 2018).

Approximately 1/3 of all food produced is lost or wasted
along supply chains (Gustavsson, Cederberg, and
Sonesson 2011). Research regarding food loss and waste
has also indicated high income countries produce more
household waste than lower income countries.
Alternatively, these lower income countries produce
more food losses along the supply chain due to poor
infrastructure and logistics. Food waste is an
environmental, economic, social and food security
problem for most societies (Kosseva and Webb 2013),
nonetheless, there is no specific information about
consumer behavior and food loss and waste for most
Latin American countries, including Costa Rica.

Although food loss and waste measurement has been a
key task of FAO's SAVE FOOD initiative, this research
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has not focused on its measurement but rather on the
determinants of food waste in households, since there is
little evidence regarding the determinants of consumer
behavior related to food waste. Consumer waste behavior
is a complex decision-making process shaped by
socioeconomic variables and personal or societal values,
and food waste habits. The lack of food waste analysis is
especially true in Latin America, where we have found
very limited research aligned with these topics.

The Costa Rican food market is no stranger to the
abovementioned market circumstances, nonetheless the
dairy local industry has followed a similar but not
identical evolution pattern. In Costa Rica, most of dairy
consumption is produced locally. Around 80% of fluid
milk in the country is produced by a national cooperative
which supplies dairy and other products to most
supermarkets in the country and exports to Guatemala,
Panama and Dominican Republic (Dairy in Costa Rica |
Market Research Report | Euromonitor 2019). Therefore,
international standards are met locally and abroad. Within
this context, food losses and wastes produced along the
supply chain occur inside the country's borders and
stakeholders and consumers have some control among
food dairy loss and waste. We have selected dairy
products for analysis based on three characteristics: 1.
The importance of the supply chain for Costa Rica,
production and consumption-wise, 2. The short life-cycle
of dairy products, 3. Since dairy are packed products,
quality and safety information are indicated in the
package.

Since the planet is facing the consequences of climate
change, smarter production and consumption patterns are
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mandatory for lower-impact systems and more
sustainable supply chains. In the analysis of determinants
of waste of the dairy supply chain we intend to address
how to reduce consumer waste. Our main goal is to
understand which are the intrinsic product characteristics
and socioeconomic variables that influence consumer-
related behavior, especially targeted to food waste in the
dairy industry.

To understand and potentially improve the current
consumption patterns, we first analyzed the reasons
behind them and according to our results propose policy
implications linked to food waste reduction, however,
this research is based on consumer behavior, since the
production is mainly managed by a few companies. Our
hypothesis states that consumer behavior, intrinsic
product characteristics and sociodemographic variables
determine food waste, therefore, by shifting consumer’s
demands toward lower food waste, supply would follow.
In this case: by shifting consumer behavior and the
consumers’ awareness of the consequences of food waste,
behavior can adapt to a more sustainable pattern.

Theoretical Framework

Several previous studies have used the theory of planned
behavior (TPB) introduced by Ajzen (1985) in order to
explain food consumption patterns, and some others to
analyze food waste. For this research, a modification of
the TPB model, proposed by Stancu, Haugaard, and
Lahteenméki (2016) was adapted to food waste patterns
in the dairy industry in Costa Rica. That model (Stancu,
Haugaard, and Lahteenméki 2016), included house-hold
related constructs such as household skills, shopping
planning and leftovers management: since the
explanatory power of the model increased from 0,35 to
0,43 when these behavioral variables were included, it is
expected that family patterns and consumer dynamics
affect positively the explanatory power of food waste in
the dairy industry as well.

With regards to drivers to reduce food waste, Schmidt and
Matthies (2018) demonstrated that consumption practices
referring to leftovers’” managements and information
regarding the expired food are the most effective
behavioral drivers for food waste reduction for dairy and
bakery products. Therefore, policy measures should focus
on providing information about the economic, social, and
environmental consequences of food waste and
overconsumption.  In  this manner, conscious

overconsumption of food is reduced as an appropriate
way to prevent food waste.

Aligned with several studies that considered
socioeconomic variables as drivers of food loss and
waste, Hebrok and Heidenstram (2019) addressed the
sociocultural variables in 6 Norwegians households.
Although these are case studies and cannot be linked to
Costa Rican sociocultural characteristics, several
interesting results are considered for this research. These
are:

e Consumption of food items depends on how
purchases and meals are conducted, planned and
organized.

e Uncertainty about the edibility of food is not only
affected by date labeling but also by the design of
the packaging.

e When a product is partially used, it is easier wasted
than an untouched, new product.

e Food items of low value, are more often wasted than
food items that have a high perceived monetary
value.

e Food waste often occurs when consumers handle
products, they are not familiar with.

Most of the abovementioned variables or behavior were
also mentioned by Stancu, Haugaard, and Lahteenmaki
(2016) model. In this regard and associaton with
packaging schemes, Thompson et al. (2018) addressed
the consumption and willingness to consume dairy
products associated with the best-before date knowledge.
Higher risk perception was notably associated with
higher levels of label trust. Consumers trust in labels, but
there is no evidence this trust has a direct impact on food
waste, instead it is strongly associated with perceived
risk. Therefore, trying to improve consumer trust and
confidence in labels alone, may not result in lower food
waste; however, packaging does affect food buying
decision, because of trust issues.

According to Kasza et al. (2019) in analysis the
forecasting demand, planning resource coordination and
shopping planning to address the balance between a
decrease in food waste and food safety requirements,
results indicate that unconscious elements of consumer
behavior are difficult to address and therefore to manage.
In this regard and associated with TPB, food waste
analysis considering psychological elements can
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contribute to achieving this balance between the desire to
decrease food waste and requirements of food safety,
however it requires a constant work to educate both
consumers and food entrepreneurs.

Alternatively, Stockli, Niklaus, and Dorn (2018)
synthesize practical and academic evidence on anti-
consumer-food-waste interventions since it analyzes a
framework of behavioral change interventions. Some
practices such as poor meal planning, cooking too much,
the poor application of strategies to handle
overproduction (failing to freeze leftovers promptly), not
using leftovers, serving to much (at home: overestimating
the needed portion; in restaurants: not ordering half
portions and second helpings), using overlarge dishes are
related to household food waste.

Aligned with Stockli et al. (2018), Kaza et al. (2019) and
Setti et al. (2018) addressed the planning, storing
preparing and eating consume patterns that can
potentially increase or decrease food waste. These
include the use of shopping lists, purchase planning,
frequency of dinning at home, as well as socioeconomic
variables such as household size, monetary wealth (and
their perception), education level and age.

Some other household-characteristics correlated to higher
food waste are higher income and the presence of
children, who eat frequently (McCarthy and Liu 2017). In
this regard, results indicated, a large proportion of food
was thrown away due to spoilage, the short shelf-life of
fresh food and because people forgot about food left in
the fridge. This is aligned with similar results from Stancu
et al. (2016) and Schmidt (2019). Although this was not
expected, “green” consumers were similar in many
aspects to the mainstream consumers.

In terms of policy changes, de Hooge et al. (2017) used a
linear regression analysis to analyze the disposal of
suboptimal products, results indicate that suboptimal
products are not necessarily a cause of food waste, that
consumers seem to be sensitive to discounts on
suboptimal products, and that most consumers are willing
to purchase any type of suboptimal product when a
discount is given, so socioeconomic variables seem
important in the decision-making process.

In addressing consumers’ response towards suboptimal
foods in supermarkets, (Aschemann-Witzel, Giménez,

and Ares 2019) reported that consumers who are more
price-focused report lower food waste levels and a lower
tendency to choose the optimal food item first at home,
than those who are not emphasizing the price-quality
relationship or do not search for price offer to the same
extent. Elderly consumers and high education levels also
played a role, and the price-focus is lower in high-income
groups and among single households. Consumers tend to
desist from purchase of price-reduced suboptimal food if
they might lead to a waste of food, and money. This result
is further supported by the fact that price-focused
consumers are the target group for price-reduced
suboptimal food do not indicate higher food waste levels
at home, but rather lower.

One of the many variables considered and analyzed for
food loss and waste reduction is packaging. However,
Heller, Selke, and Keoleian (2019), through a life cycle
assessment study, demonstrated that at very high food to
package ratios, emissions or resource use of food
production are much larger than those of simpler
packaging, therefore, investment in smarter, not larger
packaging may can reduce over-all environmental
impacts.

The only Latin American-based study we encountered
was located in Uruguay (Aschemann-Witzel, Giménez,
and Ares 2019) and analyzed 540 consumers assessing
their own accounts of food waste and causes of food
discard. Although the research was a descriptive study,
most frequently disposed food category was leftovers of
fresh produce of fruit and vegetables and bakery products.
The abovementioned studies provide sufficient
background to establish a theoretical analytical
framework in which three main constructs were
identified: 1) consumer behavior related to food planning
and waste management and disposal, 2) socioeconomic
environment, 3) intrinsic product characteristics (such as
branding, packaging, size, price, environmentally
friendly). These constructs are the basis for our research
which are described in the following sections.

2. METHODOLOGY

2.1 Data collection

Data was collected by a direct-personal survey which was
conducted from May to July of 2019 in Costa Rica. All
participants were either located in the greater
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metropolitan area (GMA) or in a rural located (Guapiles)
selected for comparison and by convenience. The survey
was targeted to Costa Ricans between the age of 18 and
74 who are responsible to some extent for cooking and
buying in their household.

2.2 Measures

Dairy products selected for analysis were fluid milk, fresh
cheese, cheese (others), sour cream and cream cheese,
which are the most common dairy products consumed in
the country, which can also be found in most stores and
supermarkets. Unlike many regions, Costa Ricans
consume mainly fresh cheese instead of other types of
cheese; therefore, our questionnaire divided cheese into
two categories.

e Consumer behavior

According to TPB, it has been identified that behavior is
influenced mainly by intention. Here, respondents were
asked how likely they were to accommodate to different
behavior patterns in a 5-point-Likert Scale (Table 4). To
estimate behavior, a simple regression was run in which
Y= respondents” intention (int) not to waste food and
principal components were extracted from the variables
indicated in Table 4. Therefore, explanatory variables
were x1= PC1, x2=PC2, x3=PCa3. Intention not to waste
food was asked directly and was also estimated in a 5-
point-Likert Scale, only 3 principal components were
considered, explaining 70% of total variance.

e Socioeconomic environment

Waste patterns are usually also related to socioeconomic
characteristics. In this case, higher-income consumers are
prone to waste more food, since the proportion of their
income invested in food is proportionally smaller to a
medium or lower income consumer. However, according
to our literature review, higher education is also related to
higher income, the pattern of food waste is not
straightforward. In this regard, highly educated
consumers waste less, but higher income consumers
waste more, so. Which variable is more significant for
food waste?

Other variable considered for analysis is age. Older
consumers usually waste less food; however, these
consumers are usually wealthier than younger ones who
are still studying. Occupation, rural/urban household
location as well as household size were also considered.

e Intrinsic product characteristics

Respondents were asked about the most important
features to buy a dairy product, for each of the 5 products,
consumers were asked to identify how important were the
brand of the product, its price, best before date, product
availability, packaging characteristics, size and taste.
Here, as well as the previous sections, consumers had to
rank in a 5-point Likert Scale, how important were the
previously-mentioned characteristics, were
1:unimportant, 5: extremely important.

Regarding the waste, it was estimated according to
buying rate and percentages of lost dairy products. In
order to measure waste, consumers were asked to answer
buying rates and percentages lost on each of the products
independently to avoid confusion. Later, a weighted
average of lost products was estimated.

e Model measurement assessment

A confirmatory factor analysis (CFA) was performed to
test the measurement model using the maximum
likelihood estimation. The initial model was modified;
some variables were eliminated from the model and
instead of using single variables to analyze psychological
traits and how these modify behavior, principal
components were used.

Socioecono
mic <
Environmen

Waste

Y (int)

Notes:

e Socioeconomic variables: Table 1.

. Intrinsic characteristics: brand, price, flavor, best-before date,
availability, packaging, size.

e Consumer behavior: Table 4.

e W (waste): sum of frequency of purchase*frequency of waste per
produce.

Figure 1. Proposed model for waste estimation
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The final model was evaluated using several fit indices
such as Chi-square/degrees of freedom (y2/df),
Goodness-of-fit index (GFI), Comparative fit index
(CFI), Tucker Lewis index (TLI), Normed-fit index
(NFI), and Root mean square error of approximation
(RMSEA).

3. RESULTS AND DISCUSSION

3.1 Sample characteristics

Sample selection was based on the adult Costa Rican
population. Therefore, respondents lower age-gap start at
18 years of age. We have decided these are decision-
makers and therefore are aware of household dairy
product consumption. Also, to address only those
consumers in charge of household decision making in
terms of food selection and preparation a screening was
made to address only those consumers. Table 1 indicates
the socio-demographic characteristics of the sample,
which is of 343. As it was mentioned before, our sample
stratification was done according to geographic and age
constraints: respondents had to live either in GAM or in
Guaépiles and had to be adults.

Most of the respondents are relatively young since 48,4%
have less than 35 years of age. Additionaly, 58,59% of
respondents have some university experience, whether
completed a university degree (30,02%) or incomplete
university attendance (28,57%). In this regard, since most
of the population was located in the GMA (68,51%),
where higher standards of living are more common, it was
expected that education rates are higher than the national
average that is 8,6 years of schooling (Schawb 2019).

Wealth is commonly correlated with age and in this case,
lower income can be associated with the younger
population. Spearman’s rho indicated a correlation
between age and income of 0,33 (p-value 6,11e-10),
therefore the correlation between these two variables is
moderate.

Regarding the occupation, house work refers mostly to
women who are in charge of household eating
characteristics but do not get a personal income. Finally,
Costa Rican household size on average is 4 people with
slight differences between rural and urban population
(urban =3,9, rural =4,1), thus our sample household size
accommodates to the county’s average size

Table 1. Socioeconomic features of the sample (n = 343).

Sample (%)
Age
18-25 25.95
26 - 35 22.45
36 —45 19.83
46 —55 14.58
More than 56 17.2
Education
Elementary school (less than 6 0.87
years)
Elementary school (6 years) 10.2
High-school (from 7 to 10 years) 9.91
High-school (11 years) 16.61
University (incomplete) 28.57
University degree 30.02
Postgraduate degree 3.79
Occupation
House work 20.11
Employed 45.19
Self-employed 13.99
Student 18.95
Retired 1.16
No answer 0.58
Personal monthly incomel[i]
Less than $ 362.07 26.23
$362.07 - $ 775.86 30.9
$775.86 - $1293.10 24.19
$1293.10 - $ 2068.97 10.49
More than $ 2068.97 7.87
No answer 0.29
Average household size 3.51

Most consumers are frequent dairy product consumers.
Milk (95,63%) and fresh cheese (94,75%) are the most
frequently consumed. We made a distinction between
fresh cheese and other types of cheese because of the
cultural tendency to consume fresh cheese instead of
processes cheese (71,14%). Sour cream (89,5%) and
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cream cheese (85,71%) were also considered for this
research and although their average consumption is
comparatively lower, all products were bought by the
majority of Costa Rican consumers.

Also, most respondents were located in GAM
accordingly to the population’s behavior, and Table 2
specifies the proportion of urban and rural inhabitants and
the type of supermarkets visited in which consumers were
interviewed. There is a correlation between GMA and
urban population, nonetheless, there are some rural
regions within GMA. Finally, supermarkets and stores
were classified as low, median and high income,
according to their niche market with respect to income.

Table 2. Socio-geographical features of the sample (N =
343).

Sample (%)

Geographical locations

Greater Metropolitan Area 68.51
(GMA)[1]

Outside GMA 31.49
Rural or urban locations

Rural 27.11
Urban 72.89

Supermarkets® and stores? (Income-based)

Low income 34.69 (58)1 (42)?
Median income 26.53 (100)*
High income 38.78 (50)1 (50)?

! Exchange rate 1 USD = 580 CRC
2 The greater metropolitan area (GMA) considers the main
concentration the most developed urban cities

The last construct addressed in the model is based on
intrinsic product characteristics. In this case, consumers
were asked to rank the importance of the characteristics
of each product in order to identify how important the
following are for consumers’ decision-making when
buying a product. Results of the models presented in
Table 4 indicated that brand is the main characteristic for
all products except for other types of cheese. As it was
abovementioned, most Costa Rican dairy market is an
oligopoly in which there is brand loyalty, buying a
specific brand is a safety net for Costa Ricans. “Other
types of cheese” is the dairy category in which more
brand diversity can be observed in the country, therefore
it is expected to encounter less brand loyalty. Taste,
although considered very important for quality standards
is relatively less important than other characteristics,
however, when consumers already know a specific brand,
is an indicative of considering taste, as a positive
characteristic due to brand loyalty.

Packaging and product availability are the least important
variables for consumers, most dairy products can be
encountered in all shops in the country, therefore it is
expected consumers “take it for granted” since they do
not represent a problem for consumers to obtain.
Alternatively, packaging was also considered
unimportant, however this can also be an indicative of
lack of variety in dairy packaging, since most products
are either packed in tetra brick or plastic (bottles or
boxes). Both characteristics are neither important, nor did
represent enough variability to be considered in the
model.

Table 3. Importance of intrinsic characteristics of dairy products (N = 343).

Products Brand  Price Best- Product Packaging  Size Taste Non-consumers
before date availability

Milk 41,98  20.12 23.03 35 2.04 4.37 8.16 2.04

Fresh cheese 2391  26.24 13.70 4.66 2.04 408 27.11 2.92

Cheese (Other) 1458 17.20 7.00 3.79 1.17 175  18.66 28.57

Sour cream 38.48  16.03 11.66 2.04 2.92 5.25 17.2 7.87

Cream cheese 37.9 15.74 12.83 1.46 1.75 466  11.66 10.79

*Answers are not exclusive, respondents could indicate several characteristics as important.
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3.2 The model

Several models were tested, however all of them followed
the same structure of Figure 1. Originally the model was
conceived as if intention dependent on behavior, and
therefore the intention would be an observable variable.
All initial models included “intention” as an observed
variable which was directly asked consumers whether it
was their intention to reduce their personal or household
food waste. However, intention is not always a good
predictor of behavior, therefore, instead of analyzing
intention as an observable variable, the model was
changed and a latent variable named “behavior” (B),
which is an expression of behavior.

Table 4 indicates consumer habits and behavior related to
food waste which were later considered for the model.

Most of them are considered food, buying and storage
habits. However, the last variable “It is my intention to
reduce my dairy products waste from home” was first
addressed as consumer intentions and therefore was
originally considered an observable variable. However,
when testing the model this variable was not explained by
the mixture of the other variables, from which we
concluded there is no direct link between behavior and
intention. Due to this lack of correlation between these
variables, Behavior was measured by observed variables
only which were clustered in principal components. To
reduce the number of dimensions of these, a PCA was
conducted, the eigenvalues obtained from the PCA
indicate the need of at least two principal components,
explaining 52,03% of the variance.

Table 4. Consumer habits and behavior variables considered for anlisis. (Likert scale indicating 1= completely disagree.

5=completely agree) (n = 343).

Reasons

1 2 3 4 5

No answer

“Although the product had a good appearance. I preferred to
throw it away because | bought it a while ago”

“Sometimes I buy a lot of products and it goes bad because [
don’t have time to consume it all”

“When I opened the product. it had already gone bad even
though the best-before date was later”

“I bought the product close to its best-before date because |
didn’t read it”

“The product I bought was damaged by pests (rats.
cockroaches) or pets (cats. dogs) and I threw it away”

“I bought a product that I didn’t like and threw it away because
of its taste”

“I always check the best-before date on dairy products I buy”

“I forgot that I had the product because I stored it in the
refrigerator or pantry”

“It is my intention to reduce my dairy products waste from
home”

27.11 10.2 17.2 1341 28.86 0.29

4577 1224 1399 1458 105 -

4461 1283 17.78 1458 7.29 -
40.82 11.08 1691 1166 16.62 -
74.93 6.12 466 437 6.71 0.29
50.15 1195 1341 10.79 10.79 -

12.54 729 1137 1516 50.73 -
4519 1341 1749 1283 7.87 0.29

16.03 991 991 991 5131 -

All socioeconomic variables and those included in Table
2 and Table 3 were tested for several models. However,
the following were the ones with the best overall fit. All
variables were measured in a 5-point Likert scale;
therefore, the model was categorical.

Model 1

W=B+IC+income

B=PC1+PC2
IC=brand+price+flavor+best-to-date
W=waste

B=behavior
IC=instincic characteristics
Where: B and IC are latent variables

Model 2

W=B+IC+SE

B=PC1+PC2

SE=income + education + age
IC=brand+price+flavor+best-to-date
Where: B, SE and IC are latent variables
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Model 3

W=B+IC+SE

B=PC1+PC2+PC3

SE= income + education + age
IC=brand+price+flavor+best-to-date
Where: B, SE and IC are latent variables

Instead of including more socioeconomic variables,
model 1 (which has the best overall fit) only considers
income as a dependable variable for food waste; higher
income indicates higher household waste rates which was
expected. However, age and education have a positive
correlation, higher education and elderly people tend to
waste less food. Occupation was not significant in any
model and therefore there is no evidence that occupation
influences household waste.

Table 5. Comparative fit indexes for model
approximation of food waste.

Criteria for Modell Model 2 Model 3
model fit

Gfi 0,977 0,959 0,945
Agfi 0,955 0,925 0,926
X?/df 1,53 2,5 2,1
TLI 0,942 0,845 0,847
CFlI 0,963 0,896 0,886
RMSEA 0,04 0,06 0,057

Behavior (B) understood as the combined effect of the
variables shown in Table 4, were all transformed into
positive behavior toward food waste reduction, therefore,
higher positive behavior would indicate lower waste rates
(-0.069, p-value: 0,112). On the other hand, importance
placed on intrinsic characteristics also has a negative
relationship toward waste. (-0,684, p-value: 0,020).
Finally, income has a positive relationship to waste;
higher income, higher waste rates (0,164, p-value: 0,002).
Intrinsic characteristics determine the largest proportion
of food waste explanation in this model. We have
supported previous research by including components of
theory of planned behavior, however we modified not
only these criteria but also included intrinsic
characteristics and the importance consumers place on
the later. Socioeconomic characteristics were included;
however, the best fit was obtained when only income was
used as an observable variable. Nonetheless, age and
education were positively correlated to less waste rates.

4. CONCLUSIONS

Although academic publications on food waste in Latin
America are scarce, this is a first attempt to start a path
toward a more sustainable region by analyzing consumer
household food waste behavior in Costa Rica. Although
plenty of information and advocacy towards the reduction
of food waste has been analyzed though the SAVE FOOD
network, it has not translated in a totally sustainable
consumer behavior. Waste, according to the results of our
model(s), is influenced by socioeconomic variables but to
a lesser degree, when compared to the other constructs
(behavior and intrinsic characteristics).

Results indicate income is positively correlated to waste,
which was expected, nonetheless, intrinsic characteristics
and consumer behavior are more important when
determining waste than any of the socioeconomic
variables in the model. In this regard, behavioral patterns
and buying decision-making should be considered.
Although education was considered as a socioeconomic
characteristic in the model, it was measured as formal
education of consumers, however, formal education in
the Costa Rican system does not address directly food
waste or any other food management criteria. If these
topics were included in the elementary and high school
system, it could potentially be correlated with consumer
behavior and psychologic characteristics, since waste and
sustainability can become thought behavior patterns.

Alternatively, benefits from recycling have proven to
modify behavior, therefore, by understanding the benefits
of reducing waste, consumers could decrease their waste
volume in their households. Previous research has shown
how price-sensitive consumers are more sensitive to
buying these types of products. Also, if recycling were to
be linked to an economic profit, consumers would be
encouraged to recycle; this could include not only food
but also packing. Although this research did not address
supermarket “lower-priced” goods that are near their
best-before date, further research is needed to analyze
how consumers would react to these offers and how they
could modify their behavior, especially when income is a
determinant variable for food waste (which is the case for
Costa Rica).
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