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Abstract

:

We use the theory of planned behavior (TPB) to investigate determinants of stockpiling behavior during the COVID-19 lockdown. We analyzed 518 responses to an online survey and used Partial Least Squares Path Modeling (PLS-PM) techniques to estimate relationships between variables. Negative attitude (perceived barriers) and others’ behavior (descriptive social norms) were revealed as significant predictors for both intention to over-purchase and the actual stockpiling behavior. The lack of significance obtained for perceived behavioral control (PBC) is also an important result, strengthening the evidence that factors’ contribution to TPB’s predictive power is strongly context-dependent, respectively that PBC is less relevant in settings dominated by uncertainty. The lack of significance is especially compelling when stockpiling behavior is regarded as deviant conduct from effective consumption. Our findings expand the understanding on the applicability of TPB and offer informed practical suggestions for improving managerial strategies, public and private ones, during extreme events when self-regulation and cognitive control are expedient but hard to achieve.
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1. Introduction


The psychological impact of extreme events, either natural (e.g., earthquakes, hurricanes) or socioeconomic ones (e.g., 1979 oil crisis, 2007 financial crisis), is most commonly observed through behavior changes [1]. While for general cases, the amplitude and direction of changes are hard to predict, consumption patterns seem to be systematically pushed in the direction of over-purchasing, from quinine pursuit during the Spanish flu to the nowadays rush for utilitarian products, masks, and medicines [1,2].



The COVID-19 pandemic is the most recent event that has generated global panic buying for necessities. The peculiarity and the lack of preparedness for a novel disease caused notable global panic [3,4]. Psychological distress spiked in the early stages, from March to April 2020, and it has gradually returned to baseline by June 2020 [5], following the partial revival of the economic activity [6].



This immediate crisis reaction is equally relevant in developing and developed economies, but it is generated by different factors. In the former case, panic buying is a form of rational adaptation to disruptive phenomena such as hyperinflation [7], while in the latter one, the irrationality of panic buying derives from the absence of actual scarcity [1], being strongly impaired by emotions (e.g., threat perception, fear of the unknown, anxiety coping mechanisms, etc.) and social influences [8,9].



Individual scarcity cues (e.g., financial difficulties) and psychological inclinations (e.g., depression, neuroticism) play an enhancing role [1]. Similarly, herd mentality, documented for instance through information cascade effects (consumers within a network decide according to the behaviors and the choices of others [10]) is also known to impact consumer behaviors [2]. On the other hand, self-regulation and cognitive control were observed to reduce irrational behavior such as excessive food consumption [11,12,13] or compulsive buying [14].



Since COVID-19 is not only a health crisis but also an information crisis [15], disinformation, rumors, and sensationalism had a major impact on impulse buying [2,9,16,17]. The authors argue that even accurate, real-time information on COVID-19 provided not only the tools to make smart decisions but also a rationale for anxiety that may lead to panic buying [9]. The role of daily information was so crucial during COVID-19 lockdowns that some studies propose a complete chain-mediation between the daily perceived uncertainty on COVID-19 and daily impulsive buying [16,17].



The current study proposes a theory of planned behavior (TPB) approach to investigate the motives behind the panic buying observed in the beginning of the COVID-19 lockdown in Romania. The country case is relevant both from the perspective of specific post-communist patterns of consumption [18,19] and from the current ongoing market research measurements conducted during the pandemic. Namely, national statistics and other reports (i.e., Nielsen Romania) hint to an increase of roughly 40% in food sales in the early stages of pandemic (23 February–15 March 2020) compared to the same period 2019 [20], justifying the relevance of the context, which is in line with similar other international examples [21]. While there is a growing literature discussing the impact of COVID-19 on consumer behavior [7,22] and some concrete examinations of panic buying correlates and antecedents [23,24], there is almost no research conducted on the topic under the TPB framework (to date, we found only one such study [25]). Our analysis covers this gap, and it tackles both the intentional and the action side of this behavior based on a survey conducted in real time, thus minimizing the self-reported bias generated by subsequent over-purchasing behaviors in later stages of the pandemic. We illustrate that the variant of TPB with a higher specificity on the attitude and social norms variables has a strong predictive power, and it provides actionable insights for managerial and public communication strategies. Our findings reveal that barriers rather than benefits, respectively that others’ behavior rather than their beliefs, impact individual conduct. The role of PBC appears strongly diminished in low controllability contexts such as panic buying, which is a finding that is further supported by the higher level of variance explained for the actual stockpiling behavior than the behavioral intention. Hence, the study contributes to a better understanding of consumer behavior in crisis situations and to the applicability of TPB in such highly unpredictable cases that require restraint and self-regulation.



The rest of the study is organized as follows. First, it offers a brief description of TPB, together with the challenges derived from the contextual peculiarity (Section 2.1). Thereafter, we present our research model and hypotheses (Section 2.2), with methodological details provided in Section 3. Section 4 describes the results and we discussed them in Section 5, emphasizing theoretical and practical implications. Finally, conclusions, limitations, and future research directions are given in Section 6.




2. Literature Review and Research Model


2.1. Theoretical Underpinning


By approaching panic buying as deviant behavior from effective consumption, the current study tackles two major theoretical discussions: (1) the congruency between objectives and actual behavior and (2) the undermining factors behind intention and action.



A perfect match between intention and action implies a purely rational agent with calibrated expectations. Often, individuals do not follow plans toward healthy conducts or they exceed restraints from irrational habits. Behavioral science shows that restraint does not always meet an individual’s intention to change [26,27] with a wide range of barriers, namely social, cognitive, or affective factors that impede the intention to restrict irrational behavior [28]. As mentioned before, effective conduct requires self-regulation and behavioral control [11,12,13,14].



The theory of planned behavior (TPB), an extension of the Theory of Reasoned Action (TRA) predicts both intention and action through attitude and subjective norms. Additionally, TPB proposes perceived behavioral control (PBC) as an additional behavior predictor and meta-analytic reviews on the model’s performance conclude that TPB ex-plains roughly one-third of the variance in behavior and intention [29,30,31]. It is relevant to mention that PBC’s influence in this variation is independent of attitude and subjective norms. Moreover, PBC seems to be a more powerful predictor than subjective norms [32], but it is dependent on individual beliefs about the presence or absence of resources and obstacles. Thus, there is an ongoing discussion of whether to consider the role of PBC only when one’s perception of control and their actual control matches [33]. In the particular case of behaviors not being under complete volitional control, more technical arguments propose the employment of PBC as a moderator variable [34].



The scrutiny remains substantive for the analysis of consumer behaviors during the COVID-19 outbreak. By comparison to the research on preventive and safety measures, there are fewer studies on consumption. However, their number is constantly increasing, with interest in investigating the economic, psychological, and social implications of consumption patterns changes. Unsurprisingly, there is a rather high level of heterogeneity in terms of predictive power for considered factors of influence. The same applies to the factors scrutinized by the TPB model. Some authors argue that all three constructs—attitude, subjective norms, and PBC—significantly predicted social distancing intention [35,36]. Others concluded that attitude and subjective norms sustained social distancing, while the impact of PBC was rather insignificant in this time of uncertainty [33]. When considering traveling, PBC and attitude played a significant role, while subjective norms had a marginal influence on an individual’s decision [37]. Scarcity cues, psychological distress, threat sensitivity, and mistrust of others accounted for around 35% of the variance in over-purchasing, and internal locus of control was positively associated with panic buying, in some samples [1]. Attitude and subjective norms strongly predicted over-purchasing, while PBC had the lowest impact on food panic buying [38]. The authors attribute this result to the perceived difficulty to conduct the behavior. Contrary to this finding, Barnes, Diaz, and Arnaboldi [39] argue that the lack of perceived control, driven by anxiety, leads to panic buying.




2.2. Research Hypotheses


Considering the debate on TPB applicability in uncertain times and the particular challenges of this endeavor, together with the contradicting findings on the factors leading to over-purchasing, the current study investigates stockpiling during COVID-19 lockdown through the lenses of TPB.



To investigate restraining behavior, we estimated two research models: one that predicts the respondents’ intention to over-purchase, and the other one that predicts the respondents’ actual stockpiling behavior. Both models share the same predictors driven by the TPB framework, as follows: attitudes toward adjusting consumption, perceived behavioral control to adjust consumption, and others stockpiling behavior as subjective norms.



A positive attitude toward adjusting consumption, namely considering the benefits of such an action, is linked to more creativity and improvisation in searching for solutions to address needs or in redefining them completely [40]. Such views act as effective framing for sharing and sustainable consumption, thus reducing panic buying.



The first hypothesis concerns the intention–action gap in case of restraint, while the following are based on TPB predictive factors.



Hypothesis 1 (H1).

Actual stockpiling behavior exceeds the intention to adjust consumption.





Hypothesis 2 (H2).

Attitude about effective consumption has a significant impact on stockpiling.





Hypothesis 3 (H3).

Attitude about effective consumption has a significant impact on the intention to over-purchase.





Hypothesis 4 (H4).

Subjective norms have a significant impact on stockpiling.





Hypothesis 5 (H5).

Subjective norms have a significant impact on the intention to over-purchase.





Hypothesis 6 (H6).

Perceived behavioral control to adjust the level of consumption has a negative influence on stockpiling.





Hypothesis 7 (H7).

Perceived behavioral control to adjust the level of consumption has a negative influence on the intention to over-purchase.





Some studies reveal that there is no significant difference concerning the fear of running out of food within demographic categories, except for the level of education [41], while others argue that individual’s gender moderates such phenomenon with the effect being more pronounced among women [42]. Thus, we discussed how gender and age correlate with stockpiling and over-purchasing.





3. Data, Materials and Methods


3.1. Questionnaire


Data were collected through online questionnaires using convenience sampling [43,44] and snowball sampling methods [44,45]. This approach leads to a large sample while also being cost-effective [46]. Previous studies on snowball sampling show large samples approach equilibrium independent of the convenience sample, even if the initial sample was non-random [44]. It is also important to mention that the pandemic context has reduced the gap between internet-based and offline populations considering that during lockdown, most activities shifted to work/study from home [47].



To capture the panic specific of the emerging virus outbreak, the online questionnaire was administered between 21 and 27 March 2020, two weeks after the lockdown began, via Facebook and Linkedin as an initial convenience sample of seeds [48]. The items of the survey covered the three categories of predictors proposed by the TPB—attitude, subjective norms, and perceived behavioral control.



To address the behavioral adjustment from an irrational practice, we measured the intention to buy more and the actual stockpiling behavior together with the assessment of attitude and perceived behavior control toward effective consumption. To capture herd mentality, shown to impact consumer behaviors, we measure subjective norms regarding stockpiling behavior [10].



We approached the predictors through multiple components as suggested by previous research [49,50]. The research on the TPB model’s reliability recommends that the attitude toward a specific behavior be composed of instrumental (rewarding or demanding) and affective (enjoyable or unpleasant) evaluations of the respective behavior [49,51]. For our analysis, we solely considered the instrumental attitude. To this end, we assessed perceived barriers (general effort and psychological distress) and perceived benefits (economic and personal) of effective consumption. The items measuring attitude were as follows:




	
BAR1: Adjusting your current consumption behavior to your actual needs requires significant effort (objective barrier).



	
BAR2: The prospect of adjusting your consumption level scares you (psychological distress).



	
BEN1: The prospect of adjusting your current consumption level helps you understand what your actual needs are (personal benefit).



	
BEN2: The prospect of adjusting your current consumption level helps you from an economic point of view (economic benefit).








Rather than viewing subjective norms as a unitary construct, some authors argue that social norms separately reflect conceptions of what others approve of (injunctive norms) and what others do (descriptive norms [50,52]). Additionally, social pressure manifests through social identity. The group identification approach considers the impact of group membership on behavior: social norms are more convincing if tied to salient groups [50,53,54]. These considered, for the measurement of injunctive norms, the items were as follows:




	
IN1: Your friends find that scarcity of basic products is very likely to appear.



	
IN2: Your family finds that scarcity of basic products is very likely to appear.



	
IN3: People find that scarcity of basic products is very likely to appear.








For the measurement of descriptive norms, we proposed:




	
DN1: You have friends/acquaintances who tend to stock up trying to manage a possible scarcity of basic products.



	
DN2: Members of your family tend to stock up trying to manage a possible scarcity of basic products.








Perceived behavioral control, intention, and actual behavior were measured as pro-posed by Rhodes and Courneya [49]. Perceived behavioral control was interrogated as an assessment of self-efficacy:




	
PBC: You feel perfectly able to adjust your consumption level to your actual needs during this period of time.








Behavioral intention to buy more was measured by referring to future actions, and actual stockpiling behavior was surveyed by mentioning current actions:




	
BI: Next time when you shop for basic products, you will buy more than usual.



	
AB: These days, you tend to stockpile trying to manage a possible scarcity of basic products.








We measured the respondents’ level of agreement on a 1–7 scale. In addition, we included an open question to identify the type of products that were perceived as scarce at the time of measurement: “What are, if the case, the products that you may need, but that are not available anymore?” The survey also recorded demographics and socioeconomic variables (i.e., age, gender, level of education, income, and civil status).



Consequently, the hypotheses proposed in the introduction, elaborated around the predictors’ components, are as follows (summarized in Figure 1):



Hypothesis 1 (H1).

Actual stockpiling behavior exceeds the intention to adjust consumption.





Hypothesis 2a (H2a).

Benefits of effective consumption have a negative influence on stockpiling.





Hypothesis 2b (H2b).

Barriers to adjusting consumption have a positive influence on stockpiling.





Hypothesis 3a (H3a).

Benefits of effective consumption have a negative influence on the intention to over-purchase.





Hypothesis 3b (H3b).

Barriers to adjusting consumption have a positive influence on the intention to over-purchase.





Hypothesis 4a (H4a).

Other people’s panic buying behavior has a positive influence on stockpiling.





Hypothesis 4b (H4b).

Other people’s beliefs regarding food panic buying have a positive influence on stockpiling.





Hypothesis 5a (H5a).

Other people’s panic buying behavior has a positive influence on the intention to buy more.





Hypothesis 5b (H5b).

Other people’s beliefs regarding food panic buying have a positive influence on the intention to over-purchase.





Hypothesis 6 (H6).

Perceived behavioral control to adjust the level of consumption has a negative influence on stockpiling.





Hypothesis 7 (H7).

Perceived behavioral control to adjust the level of consumption has a negative influence on the intention to over-purchase.






3.2. Data


Our sample comprises 518 respondents, aged 15–82 (mean = 30.24, median = 24), out of which 73% were women. Table 1 presents the descriptive statistics.




3.3. Method


Given the significant departure of our variables from normality, we rely on a PLS-PM technique to estimate both models. For exploratory studies with a relatively large number of indicators or construct variables, including potential multicollinearity issues [55], PLS-PM is also preferred to other similar modeling approaches, such as the COV-SEM technique [56]. This analysis captures both the relationship between the constructs and their composing indicators (the external/measurement model) and the relationship between latent variables (the internal model [55,57]). We conducted our data analysis using WarpPLS statistical analysis software, version 6.0 (Laredo, TX, USA).





4. Results


4.1. Qualitative Results


In order to obtain more details about the necessary products that people did not find in stores in the early stage of the lockdown, we asked participants to respond to the following open-ended question: “What are, if the case, the products that you may need, but that are not available anymore?”.



Generally, the responses emphasize two dominant types of unavailable products: staple foods and medicines. More specifically, we grouped them into the following categories: (1) Basic foods and non-alcoholic beverages; (2) Medical supplies (medicines, masks, disinfectant, protective equipment, alcohol); (3) No perceived product scarcity; (4) Non-perishable basic products (detergents, paper); (5) Other non-perishable products (cosmetics); (6) Various other foods (pastries, frozen products); (7) Alcoholic beverages. Figure 2 shows the percentages associated with each category.



The third ranked category, composed of approximately 25% of the participants, includes no perceived product scarcity, thus those that indicated not to encounter any type of product scarcity. We may postulate that they have made a completely different risk assessment [58] than the rest of the sample, exhibiting an opposite behavior to panic buying, specific to a rational customer. It is noteworthy that 85% of these 132 respondents come from urban areas. Thus, we may associate the answers with their proximity to a higher number of basic food shopping points. In a similar vein, most respondents of this group (65%) answered that they have sufficient income for daily needs.



Lastly, 7.33% of the participants declined to answer the open-ended question or have chosen the “I don’t know” option.




4.2. Reliability and Validity of the Measurement Model


Table 2 summarizes the results of the reliability and robustness of the measurement model. The values of the Composite Reliability indicator range between 0.869 (Benefits) to 0.913 (Injunctive Norms), thus exceeding the recommended thresholds [55]. The Cronbach’s alpha values, measuring the internal consistency of the items, are higher than 0.7 with one exception (Benefits) for which the value is slightly below this threshold. However, a small departure is usually accepted in exploratory studies and for a small number of scale items [59,60,61]. Discrepancies between the Composite Reliability Indicator and Cronbach’s alpha are not uncommon, with the latter being considered less robust to varying factor loadings of the items, thus underestimating the true reliability [54,62]. The Average Variance Extracted shows adequate, above 0.5 values [57], so it proves the reliability of our measurement. In addition to the models’ fit indices, all factor loadings for each observed variable are higher than 0.7, indicating that the majority of variance in these variables is explained by the construct to which they are related [63].



Table 3 shows the results of the discriminant validity check. The diagonal values are all above 0.8, the threshold imposed by the existing literature, while all off-diagonal values are lower than the corresponding diagonal values [34]. Additionally, the shared variance (squared correlations) between every two constructs is smaller than all constructs’ AVE presented in Table 2 [63]. These results show good discriminant validity of our constructs.



Table 4 shows the combined loadings and cross-loadings for all latent constructs. The recommended threshold for loadings is 0.7 and, as noted in the table, the values range from 0.854 to 0.904. In addition, all non-diagonal values are lower than the diagonal values, all evidence showing good convergent validity.



Theorem-type environments (including propositions, lemmas, corollaries, etc.) can be formatted as follows:




4.3. The PLS Models


Table 5 shows the results of the two PLS models: the model predicting intention to buy more and the model predicting actual stockpiling behavior. Results reveal that the “Barriers” and “Descriptive Norms” variables are statistically significant. Age, education, income, and gender show no significant impact on intention or actual behavior. Both models have good explanatory power, and the variations of the actual behavior are better explained (67.4%) than the variations in the intended behavior (36.5%). For both models, the overall model fit, underlined by the standardized root mean square residual (SRMR), is well within the acceptable level (SRMR < 0.08 shows a very good fit [64]). The Tenehaus GoF (goodness of fit) is better for the former model (0.753) than for the latter model (0.593).



Table 6 presents the effect size for each TPB predictor. The effect sizes underline the strength of a relationship between variables and, consequently, the effectiveness of an intervention on that relationship. The effect size must show values greater than 0.02 [65]. Both “Barriers” and “Descriptive Norms” variables reveal large effect sizes when predicting the behavioral intention and the actual stockpiling behavior. By far, the “Descriptive Norms” variable displays the largest effect size, first concerning the predicted intention and subsequently the actual stockpiling behavior. “Injunctive Norms” indicates considerable effect size, but the variable is not revealed as significant for the PLS models.





5. Discussion


Our study offers an informed perspective of how panic buying was experienced in Romania. The qualitative insights confirm that people have over-purchased mostly basic foods (35.13%) and medical supplies (34.36%) since the lockdown announcement, responding to the alarming media titles of the period (e.g., “Hunger will kill us” [66], ”Food crisis hits Romania” [67]).



5.1. Theoretical Implications


The quantitative analysis revealed a strong predictive power of TPB models both for respondents’ intention to over-purchase (39.5% variance explained) and the actual stockpiling behavior (63.6% variance explained). We attribute the above-average predictability to the specificity of predictors’ measurement, which was an approach previously suggested by Montano and Kasprzyk [68]. In this sense, we decomposed attitude measurement into positive attitude (benefits) and negative attitude (barriers). Only barriers revealed significance in determining intention and behavior, which is consistent with existing studies on the impact of perceived benefits and barriers on professional success [69] and health behavior [70]. Similarly, we deconstructed subjective norms into other people’s beliefs and other people’s behavior. Results solely underline the impact of other people’s behavior on individual decision making. We can interpret this finding with the argument of White et al. [50] that descriptive norms describe more convincingly the typical behavior acceptable within a community. The distinction between types of attitude and types of social influence had the potential to eliminate noise and, thus, more accurately predict intention and behavior. The higher level of variance explained for the actual stockpiling behavior by comparison to behavioral intention may be attributed to the rapid consumer responses to perceived scarcity, such as heightened arousal [71] or mere urgency effect [72], fastening the route to action, with less involvement and premeditated intention on the buying decisions [73]. In addition, we contribute to the prolific debate on the applicability and proper conceptualization of the PBC in predicting behaviors seen as low in controllability, aligning our work to the argument that the impact of PBC is rather marginal in panic buying settings. The validation of TPB in a restraint setting where the predictors express the desirable behavior and the intention/action refers to the behavior that ideally should be restricted is another noteworthy contribution.




5.2. Practical Implications


The effect sizes illustrating a strong relationship between barriers and intention/behavior, respectively between other people’s behavior and intention/behavior, offer a solid ground for practical implications. On the barriers’ side of adjusting consumption, we find concerns related to the effort involved and fear associated with the process. These factors mirror to a certain extent the stressors usually cited in resistance to change interventions [74], and they could be an important ingredient of new managerial strategies in the challenged area of supply and warehouse operations. Specifically, next to much needed online procurement procedures [7], the stores could also address the above factors by creating spaces for consumers to update and reflect on shopping lists and to further invest in applications that are easy to follow and trustworthy in terms of product availability, payment, and delivery security [75]. These insights follow the recommendations to reduce perceived stress, as documented in a recent study conducted in Poland [24]. From a public communication perspective, diminishing the impact of barriers could be obtained by consistently informing people that panic buying is a sporadic phenomenon (up to 7–10 days) and by not resuming public action to simplistic and inefficient messages such as “don’t panic” [76].



Interventions emphasizing how other people behave are much harder to instrument, especially since the items refer to family and friends. However, this insight is still valuable in the sense of observing just a very small effect size for injunctive norms, supporting an eventual shift of resources toward actions visible in smaller communities [77,78]. Similarly, as a result of no impact obtained for PBC, public campaigns should insist less on the internal locus of control and rather emphasize the external one. This could be achieved by strengthening trust in experts and government actions, as it was previously proved for the case of natural disasters or other crisis situations [8,79].





6. Conclusions, Limitations, and Future Research


The COVID-19 pandemic contrived and exposed a diverse set of unusual economic behaviors, similar to those previously observed in the case of other extreme events. One rampant dimension of consumption practices was the stockpiling tendency materialized at the beginning of the pandemic, raising questions about the underlying factors leading to over-purchasing [1,2,10] and the effective measures for reducing irrational behavior during such critical times [9]. Our study serves these objectives by looking at the individual instances determining stockpiling intention and behavior, while isolating the uncertainty factor through the PBC construct. The results show that the traditional TPB model continues to be a relevant theoretical framework for investigating behavior changes. However, it also suggests that highly uncertain circumstances require special attention in terms of model conceptualization.



Indeed, our results reveal that attitude and subjective norms significantly affected stockpiling intention/behavior during the COVID-19 pandemic. Specifically, more scrutiny into the nature of these variables shows that perceived barriers rather than perceived benefits, respectively descriptive norms rather than injunctive norms, are the actual relevant determinants. Similar investigations underline the predictive role of attitude and subjective norms for stockpiling behavior in Germany [25] and Poland [24]. The null result obtained for the PBC invites future studies to decide on a potential explanation: the perceived difficulty to conduct behavior in uncertain times [38] or the impact of disinformation in a period of information abundance [2,9,16,17].



The questions addressed in our survey were formulated in such a manner that they would tackle basic behaviors without encompassing respondents’ specific preferences relevant to cultural comparison (i.e., recognized food preferences: health-conscious, heavy drinkers, etc. [80], individualism–collectivism orientation [81]). Nonetheless, future work may consider cultural particularities as potential moderators of stockpiling behaviors in crisis situations. This is especially important considering the weak cross-cultural research on panic buying, respectively the lack of evidence for areas such as South America, Russia, Africa, and Scandinavia [82].



Lastly, there are several limitations associated with this study. First, due to limited time resources and the lockdown itself, data were collected through the online survey method, and our sample is not representative of both urban and rural areas in Romania. However, this was the only feasible option of conducting research in real time during the most acute stages of the pandemic. More so, Romania presents the advantage of one of the best high-speed internet infrastructures in Europe and wide internet access [83]. It would be ideal if future research would examine similar questions on a more comprehensive sample, carefully accounting for different potential biases interfering with the recent memories of the lockdown. Complementing the survey with experimental methods could also be helpful. Second, while our models present robust metrics of performance, it is important to consider other relevant variables that might impact behavioral outcomes (psychological traits, social media use, etc.).
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Figure 1. Research hypotheses. 






Figure 1. Research hypotheses.
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Figure 2. Perceived product scarcity (exploratory categories). 
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Table 1. Demographics and socioeconomic variables.






Table 1. Demographics and socioeconomic variables.









	Variable
	Statistics





	Age
	Min = 15, Max = 82, Mean = 30.24 (sd = 12.85)



	Gender:
	



	Female
	73%



	Male
	26%



	No response
	1%



	The highest level of completed education:
	



	Middle education
	45%



	Higher education
	55%



	Your income is:
	



	Less than my daily needs
	21%



	Enough for my daily needs
	62%



	Above my daily needs
	17%



	Your civil status is:
	



	Single
	33%



	In a relationship
	37%



	Married
	30%
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Table 2. Assessment of the measurement model is a table.






Table 2. Assessment of the measurement model is a table.





	Variable
	Composite Reliability (Dillon Goldstein Rho)
	Cronbach’s Alpha
	Average Variance Extracted (AVE)
	Observed Variable
	Loadings





	Benefits
	0.869
	0.698
	0.768
	BEN1

BEN2
	0.876

0.876



	Barriers
	0.874
	0.712
	0.776
	BAR1

BAR2
	0.881

0.881



	Descriptive Norms
	0.900
	0.777
	0.818
	DN1

DN2
	0.904

0.904



	Injunctive Norms
	0.913
	0.857
	0.778
	IN1

IN2

IN3
	0.897

0.893

0.854
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Table 3. Discriminant validity (inter-correlations) of latent constructs.






Table 3. Discriminant validity (inter-correlations) of latent constructs.












	Variable
	Benefits
	Barriers
	Descriptive Norms
	Injunctive Norms





	Benefits
	0.876
	0.108
	0.202
	0.266



	Barriers
	
	0.881
	0.342
	0.232



	Descriptive Norms
	
	
	0.904
	0.522



	Injunctive Norms
	
	
	
	0.882
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Table 4. Convergent validity (inter-correlations) of variable constructs.






Table 4. Convergent validity (inter-correlations) of variable constructs.





	Variable
	Benefits
	Barriers
	Descriptive Norms
	Injunctive Norms





	BEN1
	0.876
	0.047
	0.130
	0.021



	BEN2
	0.876
	−0.047
	−0.130
	−0.021



	BAR1
	−0.081
	0.881
	0.140
	0.047



	BAR2
	0.081
	0.881
	−0.140
	−0.047



	DN1
	0.060
	−0.026
	0.904
	−0.010



	DN2
	−0.060
	0.026
	0.904
	0.010



	IN1
	0.057
	−0.019
	−0.006
	0.897



	IN2
	0.007
	−0.011
	−0.073
	0.893



	IN3
	−0.067
	0.032
	0.083
	0.854
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Table 5. The results of the PLS models.






Table 5. The results of the PLS models.










	Model
	Actual Stockpiling Behavior
	Behavioral Intention to Buy More





	Estimated coefficients
	
	



	Benefits
	0.047

(0.223)
	0.064

(0.147)



	Barriers
	0.231 ***

(<0.001)
	0.296 ***

(<0.001)



	Descriptive Norms
	0.674 ***

(<0.001)
	0.365 ***

(<0.001)



	Injunctive Norms
	0.002

(0.486)
	0.063

(0.152)



	PBC
	0.054

(0.187)
	−0.039

(0.262)



	Age
	0.001

(0.495)
	−0.059

(0.169)



	Gender

Male

Female
	Reference

−0.032

(0.303)
	Reference

−0.064

(0.147)



	Income

Above my daily needs

Enough for my daily needs

Less than my daily needs
	Reference

−0.003

(0.922)
	Reference

0.005

(0.894)



	Education

Higher education

Middle education
	Reference

0.017

(0.550)
	Reference

0.011

(0.811)



	Goodness of fit measures
	
	



	R2/Adjusted 2
	63.6%
	39.5%



	Tenehaus GoF

(small ≥ 0.1, medium ≥ 0.25, large ≥ 0.36)
	0.753
	0.593



	SRMR
	0.07
	0.068



	SMAR
	0.05
	0.048







Note: p-values in parentheses; ***—p-value < 0.001.
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Table 6. Effect sizes—both models.






Table 6. Effect sizes—both models.










	Model
	Behavioral Intention to Buy More
	Actual Stockpiling Behavior





	Effect sizes of the predictors
	
	



	Attitudes—Benefits
	0.012
	0.014



	Attitudes—Barriers
	0.111
	0.140



	Descriptive Norms
	0.521
	0.193



	Injunctive Norms
	0.001
	0.023



	Perceived Behavioral Control
	0.012
	0.009
















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file4.png
7. Alcoholic beverages | .190%
6. Various other foods [§1.540%
5. Other non-perishable products -280%

4. Non-perishable basic products |JSE80%

3. No perceived product scarcity || NN
2. Medical supplies |G
1. Basic foods and non-alcoholic... |

0.000% 10.000% 20.000% 30.000% 40.000%





nav.xhtml


  mathematics-09-01950


  
    		
      mathematics-09-01950
    


  




  





media/file0.png





media/file2.png
BEN1

BEN2

Benefits

BAR1

.

BAR2

.

DN1

J

\

DN2

J

Barriers

H4b(+)

s

~

Behavioral intention

Descriptive Norms J

IN1

IN2

J

IN3

J

WA

Injunctive Norms

P

M)

erceived behavioral
control

Y

to buy more

&

Actual stockpiling

o

behavior

i

/

H1: Intention to
over-purchase is
exceeded by actual
stockpiling
behavior.





media/file3.jpg
7. Alcoholic beverages | .190%
6. Various other foods [1.540%
5. Other non-perishable products  [ill280%
4. Non-perishable basic products  [Illl0%
3.No perceived product scarcity

2. Medical supplies

1. Basic foods and non-alcoholic...

0.000% 10.000% 20.000% 30.000% 40.000%





media/file1.jpg
o

el

i






