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Abstract
Given the power of decision and persuasion that Generation Z is acquiring, it is important to know the changes in the motivations they have towards sustainable consumption. This research analyzes the evolution of sustainable food consumption factors in Centennials during and after the pandemic, based on the Theory of Planned Behavior, which has been widely used to understand this phenomenon. In the first four months of 2021 and 2023, 662 young people born between 2000 and 2007 were surveyed; with the data collected, regression equations were calculated for each year, demonstrating a significant change in its structure with the Chow Test. During the pandemic and because of their young age, Generation Z had fewer possibilities to decide; in the new normal they acquired more freedom, increasing their purchase intention. This longitudinal study shows that the basic postulates of the Theory of Planned Behavior are fulfilled, if individuals have decision-making power and freedom to select what they prefer.
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Resumen
Dado el poder de decisión y persuasión que la generación Z está adquiriendo, es importante conocer los cambios en las motivaciones que tienen hacia el consumo sostenible. Esta investigación analiza la evolución de los factores del consumo sostenible en la alimentación de centennilas durante y después de la pandemia, tomando como base la Teoría del Comportamiento Planificado, que ha sido ampliamente utilizada para comprender este fenómeno. En el primer cuatrimestre de 2021 y 2023, se encuestó a 662 jóvenes nacidos entre 2000 y 2007; con los datos recopilados se calcularon ecuaciones de regresión para cada año, demostrando un cambio significativo en su estructura con el Test de Chow. Durante la pandemia y por su corta edad, la generación Z tenía menos posibilidades de decidir; en la nueva normalidad adquirieron más libertades, incrementando su intención de compra. Este estudio longitudinal evidencia que los postulados básicos de la Teoría del Comportamiento Planificado se cumplen cuando los individuos tienen poder de decisión y libertad para seleccionar lo que prefieran.
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Resumo
Dado o poder de decisão e persuasão que a geração Z está a adquirir, é importante conhecer as mudanças nas motivações que têm para o consumo sustentável. Esta pesquisa analisa a evolução dos fatores de consumo sustentável na alimentação das sentinelas durante e após a pandemia, com base na Teoria do Comportamento Planejado, que tem sido amplamente utilizada para compreender esse fenômeno. No primeiro trimestre de 2021 e 2023 foram inquiridos 662 jovens nascidos entre 2000 e 2007; com os dados coletados foram calculadas equações de regressão para cada ano, demonstrando alteração significativa na sua estrutura com o Teste de Chow. Este estudo longitudinal mostra que os postulados básicos da Teoria do Comportamento Planejado são atendidos quando os indivíduos têm poder de decisão e liberdade para selecionar o que preferem.

Palavras chave: Consumo sustentável, alimentos, poder de decisão, estudo longitudinal, intenção de compra.

1. Introduction
In the last century, human beings have drastically changed their habits, which has allowed them to develop faster means of transportation, more modern and efficient means of communication, the most far-reaching offer of clothing and fashion accessories, and the largest production of animal origin food such as milk and meat. However, this massive and voracious consumption has caused a growing and worrying deterioration of the environment. Three of the most important causes are the emission of polluting gases from factories and automobiles (Salinas-Callejas & Gasca-Quezada, 2009); the excessive felling of trees which generates land and rivers erosion (Coffin, 2007); and water and air pollution, largely caused by the clothing (Madhav, Ahamad, Singh & Mishra, 2018) and food industries (Sun, Yun & Yu, 2017).
Around the world (especially in developed countries), people are increasingly informed about how they can have more sustainable behaviors, making considerable efforts to modify their consumption patterns (Wang, Ghadimi, Lim & Tseng, 2019) and tend to negatively evaluate companies that do not follow these principles (Signori, Gozzo, Flint & Millfeld, 2019). Sustainable behavior focused particularly on food, has been envisioned as a way to start a more sustainable and measured lifestyle (Wang, et al. 2019). Despite this, sustainable consumption in food has not received the attention it deserves (Govindan & Hasanagic, 2018), so this research focuses on the food sector in a country with an emerging economy.
In countries with emerging economies, many of the efforts of consumers with a high degree of sustainable awareness cannot land in concrete actions, due to little information on the treatment and consequences of food waste and packaging (Dabija, Bejan & Pușcaș, 2020). In addition, there is a lack of attention in government policies, where they give preference to giving food to the hungry without considering environmental deterioration (Fang, Cote & Qin, 2007). This generates negative consequences to producers who intend to direct efforts towards sustainable development, as they compete with producers without sustainable practices that achieve cheaper production (Luthra, Mangla, Xu & Diabat, 2016).
Given the scarce response from governments and companies, sustainable consumption emerges as a possible solution to reduce environmental and social deterioration, based on the awareness of the inhabitants (Trudel, 2018) of developing countries. According to Jackson (2014, p. 254), sustainable consumption comprises all the actions and choices that people make considering the direct and indirect impacts they have on the environment, social equity, and personal and collective well-being.
There is some research addressing the behavior towards sustainable consumption during the pandemic (Ali, Parveen, Yaacob, Zaini & Sarbini, 2021; Cohen, 2020; Severo, De Guimarães & Dellarmelin, 2021) in which it was found that the population became more aware of physical health care, but also of the ecological and social environment. Castellini, Savarese & Graffigna (2021) argue that the psychological impact of the COVID-19 pandemic, caused a significant change in consumer attitudes towards sustainability in food, following a more sustainable diet in terms of health care and environmental preservation. Other studies have addressed sustainable consumption after the pandemic (Acuña-Moraga, Severino-González, Sarmiento-Peralta & Stuardo-Solar, 2022; Peñalosa-Otero, López-Celis & Martínez-Aguilar, 2020; Peñalosa-Otero, López-Celis, Fischer-de la Vega & Ortega-Vivanco, 2021) obtaining findings on a positive intention of the population to acquire more sustainable habits, but which unfortunately do not materialize at the time of purchase. However, it is unknown whether the intentions and good habits of more sustainable consumption acquired during the pandemic have remained after it.
On the other hand, it is convenient to carry out specific studies for each generation, since the drastic and accelerated changes that humanity has undergone in the last century have caused marked gaps between generations. Specific actions are required to raise awareness of more sustainable consumption, starting with the youngest, since they are the most environmental, social, and economic conscious (Dabija, Bejan & Dinu, 2019).
Generation Z or Centennials, born between 2001 and 2010, are characterized by a high commitment to their environment (Cerem Business School, 2020). However, it is unknown whether this trend remains in the new normal.
The objective of this work is to analyze the evolution of sustainable food consumption factors in Centennials during and after the pandemic. For this purpose, an analysis of the Theory of Planned Behavior and its variables is presented as the theoretical axis of this work, where the research hypotheses are presented. It is followed by the methodology section, the results obtained, and the discussion contrasting the findings of other studies. Finally, the conclusions and possible implications are shown.
2. Theoretical reference framework
The Theory of Planned Behavior explains that the conscious decisions of the individual determine his or her behavior. The intention to perform that behavior is determined by three components: attitude toward the behavior, subjective norms, and perceived behavioral control (Ajzen, 1991).
This theory has been widely used to understand the phenomenon of sustainable behavior and the variables involved, but other factors continue to be reviewed (Han & Stoel, 2017), such as a study conducted in Turkey, where they found that concern for the environment, altruism shown by individuals and the perceived behavioral control have significant effects on sustainable consumption (Yarimoglu & Binbog, 2019).
However, the variables that make up the original model have proven to be effective in explaining the variability of sustainable behavior (Hosta & Zabkar, 2021).
Attitude towards reduce, reuse, and recycle
In general, attitudes towards behavior are given by the valuation of the action, which is integrated by the set of beliefs and opinions of the individual (Ajzen, 1991). For this study, it refers to the disposition, beliefs, and opinions about the importance of reducing, reusing, and recycling (RRR).
Those of Generation Z are distinguished by having a high degree of responsibility for the care of the planet (Cerem Business School, 2020). They are familiar with the RRR culture because they have heard the term since they were born, thus they have a greater orientation towards sustainability than previous generations (Dabija, et al. 2019). Therefore, hypothesis 1 of this paper is:
H1: Attitude towards RRR of Gen Z is significant in the explained variance of sustainable consumption during and after the pandemic.
Subjetive Norms
The second variable that Azjen (1991) considers in the Theory of Planned Behavior refers to the subjective norms that morally govern the actions of individuals. They are regulated by the personal conscience to act in the right way, but also by the social pressure from people in the immediate environment of the individual. For Bamberg and Möser (2007) this variable focuses to a greater extent on the recognition of the effect of individual behavior on others (prosocial), therefore, it is of great importance on sustainable consumption.
Generation Z has shown a high degree of responsibility with the care of the environment (Cerem Business School, 2020), but they are also interested in sharing opinions with other people about sustainable issues, mainly through social media (Dabija, et al. 2019), since feedback about their own and others’ experiences is important (Dolot, 2018). Being considered the true digital natives (Peñalosa-Otero, et al. 2020), this trend is and will continue to be a characteristic of Generation Z. Therefore, the second hypothesis of this paper is:
H2: Gen Z’s subjective norms are significant in the explained variance of sustainable consumption during and after the pandemic.

Perceived Behavioral Control
The third variable considered by Azjen (1991) to explain planned behavior is perceived behavioral control, which is the individual's perception of how easy or difficult it is to perform the behavior. This perception has been shaped by past experiences, in addition to obstacles that exist at the moment, such as time, money or lack of information (Hosta & Zabkar, 2021).
Dabija et al. (2019) state that Centennials are the most interested in incorporating sustainability into their activities, so they do not perceive great difficulties in adapting to a more sustainable lifestyle (Sharma, 2019); therefore, the third hypothesis is posed as follows:
H3: Gen Z’s perceived behavioral control is significant in the explained variance of sustainable consumption during and after the pandemic.
Sustainable purchase intention
Azjen (1991) explains that the intention precedes the final behavior. In this study, sustainable purchase intention refers to the Centennials’ willingness to buy sustainable products (Matharu, Jain & Kamboj, 2020) and measure their consumption.
During the pandemic, Gen Z’s did not have great decision-making power over what food was purchased at home, since generally, it was acquired by the older. Considering that they are more practical than the generations before them (Vilanova & Ortega, 2017), not deciding on purchases that were made at home did not affect their perception of sustainable consumption. Following these arguments, the fourth hypothesis of this research is:
H4: During the pandemic, Gen Z’s sustainable purchase intention did not have a significant or mediating effect on sustainable consumption.
However, two years later, when the pandemic had already ended, the youngest acquired maturity, decision-making power and, in some cases, a job that now allows them to have greater purchasing power, enabling them to make decisions about what to buy, being assured about the quality of the products (Sharma, Gupta & Kapoor, 2020) and the authenticity of sustainable origin. Thus, the fifth hypothesis of this work is:
H5: Post-pandemic, Gen Z’s sustainable purchase intention has a significant and mediating effect between the variables of the Theory of Planned Behavior and sustainable consumption.
Sustainable consumption
Throughout this section, the changes that Centennials experienced during and after the pandemic have been emphasized, mostly due to the circumstances that the confinement demanded, and because of the maturity that several Centennials experienced as they transitioned from adolescents to young adults. Considering the previous hypotheses, the last one proposed is:
H6: There are structural changes in the variables that explain Gen Z’s sustainable consumption during and after the pandemic.
3. Method
Despite the large number of studies that have been conducted on sustainable consumption based on the Theory of Planned Behavior, it is unknown whether the factors involved change over time, especially in the generation of adolescents who are shaping their personality. The objective of this work is to analyze the evolution of sustainable food consumption factors in Centennials during and after the pandemic. The hypotheses explained in the previous section are exhibited in Figure 1; Hypothesis 4 is not shown since it is intended to demonstrate that purchase intention does not contribute to the explained variance of Centennials’ sustainable consumption.
Figure 1. Hypothetical Model
[image: ]
Source: Modification to the original model by Azjen (1991)
In order to reach the proposed objective, a field, applied, quantitative and correlational research was carried out with a non-experimental longitudinal design. A questionnaire was applied to young people born between 2000 and 2007 who live in a city in central Mexico. For the first moment analyzed, 310 observations were obtained between January and April 2021 and for the second moment 352 observations in the same period but in 2023. The data was collected face-to-face using a google forms document distributed by social media.
The questionnaire used is an adaptation of the original ones by González, Korchia, Menuet and Urbain (2009) and Matharu, et al. (2020) (Table 1), verifying its reliability and validity through Cronbach's Alpha and Exploratory Factor Analysis respectively. 
Table 1.
Applied questionnaire 
[image: ] 
Source: Modification to the original questionnaire by González, Korchia, Menuet and Urbain (2009) and Matharu, et al. (2020).
The population is made up of people born between 2000 and 2007 who live in a central Mexican city with 157,635 inhabitants according to official figures (Toluca City Council, 2021). The sample was non-probabilistic and by convenience, as it was integrated with people who agreed to answer the survey. However, the random sample size was calculated to have an approximate number of the minimum surveys that would have to be collected. With a confidence level of 95% and a margin of error of 5%, a sample size of 384 people was calculated. By 2021, the 310 questionnaires collected represent a response rate of 81% and by 2023 they represent 92%.
Composites variables were formed from the average responses of the group of questions that measure each variable. The results were analyzed using the SPSS 23.0 software.
4. Results
The results described below consider four aspects: the instrument, the descriptive statistics of the samples, the regression equations, the significance of the mediation of the purchase intention variable, and the significance in the structural change of the 2021 and 2023 equations. This, to meet the general objective of the work and test the research hypotheses.
Reliability and validity of the instrument
To verify the reliability of the instrument, Cronbach's Alpha was calculated for each variable, obtaining acceptable parameters above 0.75 (Hair, Prentice & Cano, 1999).
The Exploratory Factor Analysis served to corroborate the validity of the instrument. Using the method of principal component analysis and varimax rotation, it was verified that the extracted factors correspond to the original ones, as shown in Table 2.


Table 2. 
Reliability and validity of the instrument
[image: ]
Source: Own elaboration with SPSS 23.0
Considering the reliability and validity results, the composite variables used to construct the results described below, were determined.
Descriptive statistics of the samples
Table 3 shows the means and standard deviations for the two years analyzed (2021 and 2023). The significant differences determined with the student's t-test are highlighted in gray.
Table 3.
Descriptive statistics of the variables
[image: ] Source: Own elaboration with SPSS 23.0
Attitude towards RRR, perceived behavioral control and sustainable purchase intention, had a significant increase in the perception of Centennials in the period under analysis. Perceived behavioral control stands out, increasing almost 90%. At the same time, subjective norms suffered a significant decrease, although it remained with an average rating (7.6), while sustainable food consumption remained practically the same in the period under study (2021 to 2023).
Correlations and regressions
Correlations were calculated between Gen Z’s sustainable food consumption with the rest of the variables for both periods using Pearson’s statistic (Table 4).
Table 4.
Correlations with sustainable food consumption
[image: ] 
Source: Own elaboration with SPSS 23.0
All the correlations are significant, although in 2021, the only one that is high is with perceived behavioral control. In contrast, by 2023 there are high correlations with subjective norms, perceived behavioral control, and sustainable purchase intention.
Correlations between all the variables were also high, except for perceived behavioral control for 2021. Therefore, linear regression equations were calculated for each year under the stepwise method, which allows evaluating the pertinence in the integration of each variable to the equation, avoiding the effect of collinearity (Hair, Prentice & Cano, 1999). Table 5 shows the variables that have explanatory value in Gen Z’s sustainable consumption in each year.
Table 5.
Coefficients of the linear regression equations for 2021 and 2023
[image: ] Source: Own elaboration with SPSS 23.0
The regression equation for 2021, composed of subjective norms and perceived behavioral control, only explains 26.4% of the variance of Gen Z’s sustainable food consumption, which leads to reflect on other variables that should have been considered during that year in which they were living with restrictions to go out and decide.
By 2023, subjective norms, perceived behavioral control, sustainable purchase intention, and attitude toward RRRs explain 49.8% of the variability of sustainable food consumption in Centennials, indicating good progress in understanding this phenomenon. It should be noted that the variable of attitude towards RRR negatively affects sustainable food consumption.
With these results, hypothesis 1 is partially demonstrated since attitude towards RRR is only significant for the 2023 regression equation. On the other hand, hypotheses 2 and 3 are confirmed since subjective norms and perceived behavioral control have a significant effect on the explained variance of sustainable food consumption for Centennials in both years.
Test to verify the mediation of sustainable purchase intention
To verify the mediation of the variable of sustainable purchase intention that Azjen (1991) includes in the original Theory of Planned Behavior model, but that in this study is only considered for the year 2023, calculations of direct and indirect effects were made for each year and overall.
The Process macro for SPSS Statistics was used, employing the boostrapping technique (Hayes, 2018). Subjective norms and perceived behavioral control were considered independent variables (IV) for 2021. The variable attitude towards RRR was added in 2023 because it is the one that provides the greatest explanation of the variance of sustainable food consumption (SFC). This, to measure the significance of the mediating effect of the sustainable purchase intention (SPI) (Ato & Vallejo, 2011) as shown in Figure 2.
Figure 2. 
Sustainable purchase intention mediation
[image: ]
Source: own elaboration, 2024.

To calculate the mediation, the following equations are considered (Ato and Vallejo, 2011):
SPI= aIV + e2 (1)		SFC= c’IV + bSPI + e3 (2)		SFC= cIV+ e1 (3)
e1, e2 y e3 are the unexplained residuals in the three equations. The coefficient c is the total effect (not mediated) and c' is the direct effect. The product of a*b is the indirect effect.
The mediation results calculated with the Process macro (Hayes, 2018) are shown in Table 6.
Table 6.
Gen Z Sustainable Purchase Intention mediation test for 2021 and 2023 
[image: ]
Source: Own elaboration with SPSS 23.0 and the Hayes Process macro (2018)
It is confirmed that there is no significant mediating effect of sustainable purchase intention in 2021 between subjective norms and perceived behavioral control towards sustainable food consumption, therefore hypothesis 4 is accepted.
However, by 2023, a significant mediating effect of sustainable purchase intention was found between subjective norms, perceived behavioral control and RRR’s attitude towards sustainable food consumption, therefore hypothesis 5 is accepted.
Structural changes in the equations
With the calculations of the general regression and the sub-regressions by year, the Chow test was used to determine the existence of significant differences between the coefficients, based on the following formula (Stock, 2003):

Where:
F= Chow's F statistic
RSSR= Restricted Residuals Sum of Squares 
RSSUR= Unrestricted Residuals Sum of Squares 
K= Number of variables in the model
n1= Number of observations in the first group
n2= Number of observations in the second group
The calculations for the Chow Test are shown in table 7.




Table 7.
Calculations for Chow Test
[image: ] Source: Own elaboration with SPSS 23.0
For the equations of 2021 and 2023, an F value (16.11) greater than the critical value in tables of the F distribution (13.48) was obtained, with a significance level of 0.01, so it is proved that there is a structural change between the variables that determine food sustainable consumption of Centennials, therefore, hypothesis 6 of this research is accepted.
5. Discussion
During the COVID-19 pandemic, the psychological impact on human health promoted greater awareness of the importance of sustainable food consumption (Castellini, Savarese & Graffigna, 2021). However, this trend of moderate consumption and preference of purchasing food produced in an ecologically and socially friendly way, stagnated after the pandemic in Centennials, who have been characterized of having a greater responsibility for environmental care (Dabija, et al. 2019).
Despite the greater awareness that centennials have about the damage that individual actions due to the environment (Cerem Business School, 2020), their attitudes towards RRR were not strong: they obtained a regular average during the pandemic (6.96), perhaps because they and those in their immediate environment prioritized the sanitization and hygiene of food products to prevent possible contagion. As a result, there were greater difficulties to reduce, reuse, and recycle food and its packaging. After the pandemic, Generation Z resumed their principles and beliefs about the importance of incorporating the RRR in daily life, obtaining the highest score of the variables in this study (8.39). This variable was also incorporated into the 2023 regression equation, it has a small negative predictive power in the explained variance of sustainable food consumption (-11.5%). This is due, perhaps, to the fact that the sustainable consumption variable considers not only the change in habits to be more moderate in consumption, in line with attitudes towards RRR, it also considers purchasing (Jackson, 2014), which goes against the philosophy of reduce, reuse, and recycle. This finding represents an opportunity area for research, considering sustainable consumption with two dimensions: smart-measured consumption and purchases of sustainable products.
Subjective norms turned out to be the variable with the greatest effect on sustainable food consumption in Centennials for 2021 and for 2023 after sustainable purchase intention since they somehow reflect an awareness of the consequences of their decisions for others and for the environment. This finding supports what Shaw, Shiu and Clarke (2000) have suggested since the beginning of the century: to obtain better predictive results on sustainable consumption, it is necessary to consider variables that reflect prosocial and responsible individual behaviors.
Along with subjective norms, perceived behavioral control was the other variable that remained in the 2021 and 2023 regression equations. Although Centennials are the generation most interested in incorporating sustainability into their daily lives (Dabija, et al. 2019), during the pandemic they recognized that it was not up to them to use and buy food products in a sustainable way, which was reflected in the average obtained (4.21). During the COVID-19 confinement, older generations took charge of food purchases, which for health care, brought more plastic packaging. After the pandemic, this perception changed drastically, raising its average to 7.99: Generation Z recognizes the facilities that exist to incorporate a more sustainable lifestyle into their daily lives.
Because of their young age, during the pandemic, Generation Z had less decision-making power, which is why purchase intention was not significant for more sustainable consumption. In contrast, in the new normal, older Centennials have acquired responsibilities such as their first job or attending college, which has given them more decision-making power over what they buy, thus increasing their purchase intention. With this, it can be affirmed that the basic postulates of the Theory of Planned Behavior are fulfilled, if individuals have decision-making power and the freedom to select what they prefer.
6. Conclusions
In countries with emerging economies, in a large part of the population there is a deficient education on sustainable issues and a great lack of information on what can be done to reuse, reduce and recycle; in addition to proper waste management (Dabija, et al. 2020). Specifically, in Mexico, there is no solid government plan that encourages sustainable consumer behavior (Peñalosa-Otero, et al. 2020), nor policies or initiatives to adopt more rigorous sustainable production and consumption practices (Luthra et al., 2016), which has an impact on the lack of information on food products with environmentally friendly inputs and production processes.
Given the power of decision and persuasion that they now have, Generation Z can become an agent of change that raises awareness about the power that consumers have to curb excessive consumption: they have the challenge of carrying out actions that also involve people from other generations (Dabija, et al. 2020), raising awareness among the population that with small changes in the way of producing and using energy and in our diet, they can help curb the effects on the environment (Planeta Recicla, 2017).
It is convenient to continue researching on the aspects that are evolving in Centennials, because soon they will be the decision makers in governments and companies. In the absence of actions from governments and companies, Generation Z is empowering itself to promote the development of more sustainable production systems, since it is more environmentally conscious. From now on, organizations must consider the decision-making power that Centennials are acquiring, to focus their strategies on sustainability.
The efforts to conduct a longitudinal study are justified because they generate solid evidence on the changes that occur due to certain circumstances. For the specific case of this study, the circumstances that occurred during and after the pandemic and the changes in Centennials as they transitioned from adolescents to young adults are especially important for understanding the variables that intervene in the decision to consume more sustainably.
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Mean Std Deviation Mean Std Deviation



Attitude towards reuse, reduction and recycling 6.964 2.136 8.388 1.673



Subjetive Norms 8.835 1.337 7.565 1.687



Perceived Behavioral Control 4.212 1.796 7.987 1.649



Sustainable Purchase Intention 7.092 2.125 8.298 1.701



Sustainable Food Consumption 7.142 1.855 7.031 1.814



    Significant differences calculated with Student's T test
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Variable 2021 2023
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