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 ABSTRACT
 As global consumption patterns shift, coffee is rising as a productivity-linked stimulant while alcohol is declining amid public health and cultural transformations. This study tests the hypothesis that coffee consumption substitutes for alcohol consumption and explores how national culture moderates this relationship. At the substitution effect level, we used the competing logic between two beverages. At the moderation level, we used cultural values as contingencies. Using a robust cross-national dataset of alcohol consumption as the outcome and coffee consumption as the predictor in 112 countries, we used multilevel analysis for the four cultural dimensions: Power Distance, Individualism, Masculinity, and Uncertainty Avoidance. The findings show that the cultural moderators strongly change the relationship between coffee and alcohol consumption levels. The interaction coefficients are significant between models, nested levels, and after reverse causality inclusion. Although the coefficient size and direction of the coefficients vary, the moderation effect of culture remains robust. These results reveal that the global contraction of alcohol consumption is not simply a function of rising coffee demand in universal patterns but is filtered through culturally embedded norms. The findings position national culture as a key institutional layer in shaping industry trajectories and consumer substitution effects, offering novel implications for international economics, public health policy, and cross-cultural market strategies.
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INTRODUCTION
In recent decades, the global beverage landscape has undergone a significant shift: coffee consumption is increasing, while alcohol consumption is showing signs of decline (Koksal & Wohlgenant, 2016). This trend, as shown in Appendices 1 and 2, raises an important question: Are these beverages substituting for one another, and what role does national culture play in shaping this dynamic? Coffee is often associated with productivity, alertness, and a professional lifestyle, and conventional economic models suggest a substitution effect, where an increase in coffee consumption leads to a potential decrease in alcohol intake, the true nature of this relationship is far more complex, as economic theories explain that coffee consumption as a substitution, displacing the alcohol consumption due to budgetary and time constraints (Carpenter & Dobkin, 2009). Coffee may substitute alcohol due to its positive social image and fewer health risks (Holland, Shaffer, Dobkin, & Hall, 2023; Koksal & Wohlgenant, 2016). However, the economic explanation of the substitution effect omits the role of cultural factors, which is a potential moderator between contracting alcohol growth and expanding coffee growth in the world (Castro, Barrera, Mena, & Aguirre, 2014). 
Culture has long played a central role in alcohol use and misuse, as shown in studies spanning 75 years, showing that culture not only influences drinking rituals and meanings of intoxication but also moderates how societies respond to new consumption trends (Morris, Boness, & Burton, 2023). This underscores the relevance of incorporating national cultural dimensions in the present analysis of beverage substitution dynamics. Our study addresses this critical gap in the literature by establishing the baseline inverse link between coffee consumption and resulting alcohol consumption, followed by the analysis of cultural moderators. Coffee culture is shaped by socially constructed practices of branding, class performance, and identity-making (Bookman, 2013), leading to variegated levels of consumption across societies in the biological, technological, and sociological mechanisms.  Countries with strong alcohol drinking traditions may show different patterns from countries with strong coffee traditions; the link between coffee and alcohol consumption can be influenced by cultural nuances (Aizenman & Brooks, 2008; Facchini, Mayda, & Mendola, 2013). Little research has explored these relationships with dimensional indices: power distance (PDI), individualism (IDV), masculinity (MAS), and uncertainty avoidance (UAI) as they have become stylized facts in behavioral analyses (Hofstede, 1994).
 Prior empirical studies have used cultural dimensions to explore alcohol consumption (Tunstall, 2002) and cultural dimensions in consumer studies (Lalwani & Wang, 2018; Ramos, Johnson, VanEpps, & Graham, 2024; Reich, Yuan, Zollo, & Rialti, 2025). Together, economic substitution and cultural moderation present a clear case of contextual contingencies, linking formal institutions as compliance to law and regulations to informal institutions to normative behaviours (Park, 2021). Thus, this study has the potential to contribute to the institutional and cultural theories and broader academic discussion on the intersection of culture, consumer behavior, followed by policy implications for practical actions in public health by highlighting the significance of cultural contexts in moderating seemingly universal consumption trends.  

THEORETICAL FRAMEWORK 
 Before outlining the theoretical mechanism, it is useful to summarize some typical empirical associations between the four national cultural dimensions and beverage consumption. Cross-national research shows that alcohol consumption tends to be higher in low power distance and high individualism societies, where egalitarian norms and self-expression encourage convivial drinking and social openness (Hofstede, 1994). In contrast, high power distance and collectivist cultures generally regulate alcohol use through hierarchy, ritual, or moral codes that discourage excessive drinking (Perea & Slater, 1999).
Regarding coffee consumption, studies suggest it is more prevalent in individualistic and masculine societies, where it symbolizes productivity, autonomy, and efficiency, while feminine cultures often associate coffee with balance, moderation, and social harmony (Bookman, 2013; Hofstede, 1996). Finally, high uncertainty avoidance societies tend to prefer stimulants such as coffee that promote alertness and control, whereas low uncertainty avoidance cultures show a higher tolerance for alcohol’s relaxing and unpredictable effects (Malik, 2020; Sudhinaraset, Wigglesworth, & Takeuchi, 2016). These stylized relationships, drawn from established cross-cultural research, provide the empirical foundation for theorizing how national culture moderates the substitution between coffee and alcohol consumption across countries (Hofstede, 2001).

Competing logic of alcohol and coffee  
Market size competition: Competing trends of consumption of the two beverages are descriptively clear, showing increasing consumption trends in coffee and decreasing trends in alcohol in Appendices[footnoteRef:2] 1 and 2; however, this distinction is unclear statistically. Descriptively, the global coffee market is approximately USD 245.2 billion in 2024, with projections of USD 381.5 billion by 2034. The global alcohol market is valued to be about USD 1.85 trillion in 2024, and it is expected to reach USD 2.88 trillion by 2033. On the face value, the coffee market is smaller than the market for alcohol consumption if we ignore the recent trends. Alcohol has a longer history compared to coffee beverages. Both beverages are considered to be cultural artifacts as well as cultural activities (Bookman, 2013). Their markets are dependent on the cultural variations across societies, which is especially relevant when the future consumer behaviour is induced by economic and cultural factors (Facchini et al., 2013). The theory of national culture comes to the fore, suggesting that the link between coffee and alcohol consumption may not be universal but instead heavily influenced by cultural nuances that are yet to be explored in this relationship in the two sectors that compete economically, socially, and biologically.  [2:  In August 2024, one of the authors visited Champagne in Reims, France, during a conference trip organized by a host institution. French Wine makers are producing non-alcoholic wine now, as beer is also going non-alcoholic  ] 

Economically, they serve as substitutes to allocate scarce resources in the world. Sociologically, they are beverages associated with different social settings—coffee for work and alcohol for relaxation. Biologically, they have distinct properties of stimulant versus depressant. Coffee consumption is a stimulant (caffeine), often consumed for alertness, focus, and productivity in the morning and daytime. On the other hand, alcohol consumption is a depressant beverage (ethanol) that produces relaxation, stress relief, and social disinhibition. Thus, they are substitutes and competitors at various logical points (Skog, 2006): an inverse correlation between alcohol spending and coffee spending (Koksal & Wohlgenant, 2016).
Chronology Alcohol and Coffee: Alcoholic beverages have been traced to around 7,000 to 6,000 BCE in ancient China, where residues of fermented rice, barley, and millet were found in pottery jars. Archaeological evidence suggests that alcohol was also used in ancient Mesopotamia (modern-day Iraq) and Egypt, with brewing and winemaking practices well established by around 3,000 BCE. In these ancient societies, alcohol was more than a pleasure instrument: it had a role in religious rituals, medicines, and social gatherings in human civilization in general and the Arabic world in particular. The word "alcohol" comes from the Arabic word "al-kuḥl" (الكحل), which referred to fine powder or a cosmetic, specifically a type of powdered eyeliner used by ancient Arabs. By the Middle Ages, the term was used to describe distilled substances related to the process of purification or refinement. The process of distillation was developed and practised by Arab alchemists during the Islamic Golden Age (around the 8th to 14th centuries), and alchemists used distillation to refine substances, including liquids like wine, into more concentrated forms, eventually producing alcoholic spirits. In English, it became "alcohol" as a direct adoption of Arabic, through Latin and medieval alchemy. Like alcohol has roots in the Arabic linguistic and scientific heritage, coffee has a rich history in Arabic culture after alcohol in the timeline. 
Coffee products and processes are relatively novel technologies compared to alcoholic beverages. The origin of coffee consumption is often traced to Yemen/Ethiopia, where, according to legend, a goat herder named Kaldi discovered the stimulating effects of coffee beans around the 9th century CE (801 to 900). Kaldi noticed that his goats became more energetic after eating berries from a certain plant, which later became identified as a coffee plant (Coffea). The use of coffee began to spread through the Arabian Peninsula by the 15th century. Yemenite traders and monks began to brew the beans, and it became integral to their culture and religious practices, especially among Sufi mystics who used coffee to stay awake during night prayers in the Middle East by the 16th century. Coffeehouses, known as Qahveh Khaneh (Arabic, Persian, and Turkish), became centres of social interaction in places like Istanbul, Cairo, and later London and Paris. The first coffeehouse in Europe opened in Venice in 1645, followed by the first one in England, Oxford, in 1650. By the 17th century, coffee had become a globally traded commodity, leading to its widespread cultivation and consumption across continents. It remains one of the world's most popular beverages today, and yet it is a younger technology than that of alcohol, competing at the technological (product level) and cultural level. 
For these multidimensional reasons, the institutional theory of economic substitution and cultural substitution provides a relevant context for this exploration for the baseline and moderating hypotheses depicted in Figure 1.  
---------------------------------
Insert Figure 1 here.
----------------------------------

Coffee consumption predicts declining alcohol consumption.
According to substitution theory, the increase in coffee consumption (Appendix 1) and decrease in alcohol consumption (Appendix 2) suggest competing logics. First, coffee is a beverage often associated with productivity and daily functions (Bloomer, Trepanowski, & Farney, 2013; Kawada, 2021). Alcohol is consumed in the evening to escape from stress and anxiety from socio-economic factors (Carpenter & Dobkin, 2009; Prince et al., 2007; Prins, Bates, Keyes, & Muntaner, 2015). Second, the younger population around the world is avoiding the ill-effects of alcoholism (WHO, 2025), and their purchasing power allows them to afford coffee at a relatively lower cost than alcohol, and the money spent on coffee cannot be spent on alcohol in this substitution. Third, coffee stimulant-related addiction attributes have a relatively positive connotation compared to alcohol depressant-related addiction attributes in social discourses and actual negative mental health effects (Prince et al., 2007; Tunstall, 2002). In this context, the social and cultural support for coffee over alcohol consumption supports the patterns of rising coffee consumption and decreasing alcohol consumption in Appendices 1 and 2, respectively.  
According to data in Appendix 2, total alcohol consumption per capita in the world (15+ years of age) has a clear decreasing trend (WHO, 2025). This trend in alcohol consumption shows an inverted V-shape curve with the inflection point somewhere near 2012, and the sharp upward trends in alcohol consumption in preceding years are followed by a sharp downward trend in the ensuing years. Anecdotal evidence supports this decline in alcohol consumption in various regions. For instance, the younger generation of Japanese is abandoning alcohol, reducing its consumption to about 25% since 1995[footnoteRef:3]. In January 2025, the U.S. Surgeon General released an advisory that alcohol consumption increases the risk of at least seven types of cancer (breast, colorectal, oesophageal, liver, and throat cancers, even among people consuming as little as one drink per day). The advisory states that alcohol is the third leading preventable cause of cancer in the United States, adding 100,000 cancer cases and 20,000 deaths annually. As a result, the shares of alcohol companies have fallen since then[footnoteRef:4]. While the two beverages may have some positive correlation (Wood & Neal, 2009), the baseline proposition is becoming stronger through evidence and empirical analysis. Thus, we propose:  [3:  https://www.ft.com/content/5ea4e118-55b1-4675-9da0-1523eea9849d (May, 2025).]  [4:  https://time.com/7204606/surgeon-general-cancer-warning-alcohol (May, 2025)] 

 
Hypothesis 1: An increase in coffee consumption will be negatively associated with alcohol consumption in the economy  
Cultural Moderation
 While descriptive evidence from the World Bank, International Coffee Organization, and World Health Organization in Appendices 1 and 2 shows clear trends of a decrease in alcohol consumption and an increase in coffee consumption, these relationships cannot be taken for granted because of the cultural contexts behind these beverages: culture and coffee (Bookman, 2013; Grinshpun, 2014; Skog, 2006) versus culture and alcohol (The Lancet, 2016; Tunstall, 2002). Like in other contexts where non-economic factors are at play in attitude and behaviour (Facchini et al., 2013), the role of national culture cannot be underestimated in this correlational analysis of coffee and alcohol consumption. Skog (2006) has explored the role of culture in the consumption of alcohol and coffee in the nineteenth century, but it has not explicitly explored how national culture moderates these relationships in recent consumption patterns (Castro et al., 2014).
Similarly, Bookman (2013) explored how coffee consumption is embedded in cultural and class-based practices shaped by branding and consumer identity. Through the lens of prominent Canadian coffeehouse brands, the study reveals that coffee consumption involves curated experiences such as "cosmopolitan connoisseurship," which consumers use to perform social distinction and co-construct class boundaries. This dynamic interaction between brands and consumers reflects a cultural approach where coffee becomes a symbol of taste, lifestyle, and status. In contrast, alcohol consumption is less prominently framed within such structured brand narratives, suggesting that coffee culture plays a more active role in expressing and negotiating class and cultural identity. In a study in Italy, coffee bars that are traditionally central to Italian urban culture are through a transformation: Chinese immigrant entrepreneurs have taken over coffee bars in the neighbourhood and transformed them, showing a structural and cultural shift in the urban economy. These coffee spaces have become platforms where new cultural meanings and roles are negotiated, blending local traditions with immigrant participation. These cases bring us back to the moderators of national cultures between locations and consumption behaviour of such beverages—that cultural contingencies that have consistently explained cross-cultural differences in attitudes and behaviours in business and collective norms in action (Hofstede, 1994).
Cultural contingencies have established that national cultural differences predict preferences for antibiotic usage in the medical field (Deschepper et al., 2008), facilitating information exchange, and its transformation into valuable knowledge (Dawar, Parker, & Price, 1996), shaping consumer satisfaction through the construal logic (Schoefer, 2010), evaluating consumer ethics (Swaidan, 2012), and formulating moral identity among consumers (Vitell et al., 2016). Therefore, national cultural moderation is a plausible proposition between the increasing trends in coffee consumption and the decreasing trends in alcohol consumption. Based on this argument that the economic and technological reasons alone are incomplete without the cultural context, we turn to the dimensional approach to develop the moderating role of national culture based on power distance, individualism, masculinity, and uncertainty avoidance (Hofstede, 1994). These four dimensions are stable, consistent moderators and have not faced scrutiny compared to the temporal orientation.
Power Distance Index (PDI): The first claim in the established literature in various contexts is that power distance in cross-cultural frameworks and empirical analysis. Based on this theoretical and empirical evidence, PDI should moderate the relationships between the increase in coffee consumption and the decrease in alcohol consumption because of economic, social, and psychological reasons (Hofstede, 1994). This PDI conceptual core addresses how inequality is embedded within both the social and economic structures of a national culture, where a high PDI level represents a high tolerance for inequalities, socioeconomic disparities, information asymmetries, and hierarchical legitimacy (Winterich & Zhang, 2014). One implication of such inequalities is the reduced access for lower strata to resources in time and space, especially in an imbalanced life (Broom & Doron, 2012; Muntaner, Eaton, & Diala, 2000). Naturally, coffee consumption and alcohol consumption are dependent on PDI because of awareness, education, and access to resources. 
Research in consumer studies reveals that high PDI can moderate this dynamic by shaping how individuals navigate status norms, identity expression, and social roles in their consumption choices (Gao, Winterich, & Zhang, 2016; Winterich & Zhang, 2014). High PDI emphasises hierarchy, inequality, and status, and consumers are more sensitive to status cues and social expectations surrounding beverage choices (Gao et al., 2016). Alcohol, often associated with status and group rituals (Wu, Moore, & Fitzsimons, 2018), becomes a powerful social currency, reinforcing alcohol consumption as a status-affirming practice in hierarchical settings. Conversely, coffee consumption, while valued for its energising and social properties (Biswas et al., 2023), may be perceived as a beverage of a more modern society. As such, coffee’s role is as a recovery or balancing beverage (Wood & Neal, 2009). If alcohol is a class culture and coffee is a popular culture (Campbell & Winterich, 2018; Ratner & Hamilton, 2015), then coffee should dominate in consumption in a different position. The culturally induced consumption decisions can moderate the link between coffee consumption and the decreasing trends in alcohol consumption (Avnet, Laufer, & Higgins, 2013).
Based on the PDI position on the national culture, the quantity and quality of consumption of a beverage differ among different strata of economic class, social class, and intellectual class. For instance, coffee consumption has classes, depending on quality, brewing methods, types of location, and prestige of participants. While it is viewed as a more casual, mundane drink, often consumed during daily routines or in informal settings, coffee consumption is not free from its PDI contingencies. Similarly, alcohol is seen as more appropriate for maintaining social prestige and distinctive positions in Asian cultures. In Western cultures, where the PDI contingency can be relatively lower, coffee machines are attributed to information flow in casual talks in organisational settings. In contrast, alcohol is typically consumed in structured, high-status environments (e.g., formal dinners, business meetings, or ceremonies), while coffee is reserved for less formal situations. Since culture has some institutional and preference effects on the link between coffee consumption and alcohol consumption, we propose the following moderating hypothesis. 


Hypothesis 2: Power distance (PDI) moderates the relationship between increasing coffee consumption and decreasing alcohol consumption. 
 
Individualism (IDV): Individualism is contrasted with collectivism on the identity spectrum of nations: the individual is more important in the USA, and social coherence is more important in China and the rest of Asia. In an individualistic culture, where personal autonomy and self-expression are emphasized, the relationship between coffee and alcohol consumption may be more flexible and less influenced by social norms. Research has shown that individualism is associated with greater consumption freedom, where decisions are driven more by personal preferences than societal expectations (Vitell et al., 2016). This orientation allows for the coexistence of both coffee and alcohol consumption without significant social stigma or conflict, as individuals are more likely to make choices based on lifestyle and convenience rather than cultural norms. Studies suggest that in individualistic societies, consumption patterns are often more influenced by personal taste and convenience, which may weaken the negative correlation between alcohol and coffee consumption (Schoefer, 2010). This autonomy in consumption could result in a situation where increasing coffee consumption does not necessarily lead to a decrease in alcohol consumption, and vice versa.
In contrast, collectivist cultures, which prioritize group harmony and social cohesion, exhibit more structured consumption behaviors influenced by shared norms and external expectations. Research indicates that collectivist societies are more likely to have distinct social contexts for consuming different beverages, with alcohol often associated with social gatherings and coffee linked to more individual and casual drinks. For example, cultural values influence how individuals process information and make consumption decisions, with collectivists being more likely to follow group norms when it comes to substance use, including alcohol (Schoefer, 2010). This observation reinforces the role of cultural factors in coffee and alcohol consumption because of the level of cultural conformity than by personal preference (Tang, 2017). Between the two types of beverages and the identity-based consumption (Oyserman, 2009), an increase in individualistic identity is therefore likely to moderate the relationship between alcohol consumption and coffee consumption in such a way that, as coffee consumption increases in more individualistic societies, the negative association between alcohol and coffee consumption becomes weaker or even reverses. Since external preferences are shaped in collectivist cultures and internal preferences in individualistic cultures, in the beverage selection and consumption patterns (Perea & Slater, 1999), the individualism dimension in the national culture is bound to moderate the relationship between coffee and alcohol consumption. 
 
Hypothesis 3: Individualism (IDV) moderates the relationship between increasing coffee consumption and decreasing alcohol consumption. 
 
Masculinity (MAS): Masculinity versus femininity is also a moderator across studies in cross-cultural contexts; however, its moderating effects are less stable than the other three dimensions. For instance, Deschepper et al. (2008) found that masculinity does not show a consistent or significant correlation with antibiotic use across the studies analyzed. It was generally not significantly correlated with either prescribed antibiotic use or self-medication, suggesting that masculine values such as competitiveness or assertiveness may not strongly influence decisions related to antibiotic consumption. However, in this meta-analysis, the authors (Deschepper et al., 2008) found one exception where a strong positive correlation was observed after controlling for GDP per capita, implying that in certain economic contexts, masculinity may become a more relevant factor. In another study (Malik, Yazar, & Yang, 2024), masculinity is positively associated with pollution-related mortalities, suggesting that in cultures where competitiveness, achievement, and assertiveness are emphasized, the negative environmental impacts of economic growth may be intensified. When introduced as a moderator in the relationship between GDP per capita and pollution-related mortality, masculinity shifts the curve in a direction that implies economic development leads to worse environmental health outcomes in high-masculinity societies. This finding contrasts with the more mitigating effects observed in individualist or long-term oriented cultures and reinforces the idea that cultural values like masculinity can exacerbate the environmental and human costs of economic progress.  

In this study, we opted to include MAS in the analysis because this dimension captures the extent to which societies value assertiveness, competitiveness, and achievement in contrast to femininity, which focuses on quality of life, nurturing, and cooperation. Alcohol is typically consumed in formal or celebratory settings, such as business dinners, sports events, or victory celebrations, where it acts as a marker of social standing and masculinity (Hofstede, 1996). Coffee, by contrast, is generally seen as a functional, routine beverage associated with work or relaxation rather than social status or achievement. Consequently, in masculine cultures, the focus on alcohol as a symbol of status and coffee consumption can vary. Based on the cultural theoretical underpinning, we expect masculinity to show moderating effects in the analysis of the link between coffee consumption and alcohol consumption. 

Hypothesis 4: Masculinity (MAS) moderates the relationship between increasing coffee consumption and decreasing alcohol consumption  

Uncertainty Avoidance (UAI):  The UAI is an index of uncertainty avoidance versus tolerance, and it has an explicit effect on culturally shaped behaviours—like the increase in coffee consumption and decrease in alcohol consumption. In high-UAI cultures, there is a strong emphasis on predictability, stability, and clear social norms. In an empirical study on clinical trials, Malik (2020) highlights how culturally imprinted anxiety in high-UAI societies, through the empirics of clinical trials selections, leads to the compartmentalisation of behaviours, including consumption patterns, to manage social and personal uncertainty. Another study on broader social anxieties (Tunstall, 2002) reveals that societies with higher levels of perceived risk and fear may adopt more rigid, structured behaviours, including in health and social consumption, to maintain a sense of control and reduce perceived threats. This reinforces the idea that in these cultures, coffee and alcohol consumption become distinctly separated, changing the scope for the growth of one and the contraction of the other. Conversely, in low-UAI cultures, people are more open to ambiguity and are comfortable navigating less structured social norms.  The reduced anxiety around uncertainty in these cultures, as Malik (2020) suggests, promotes greater adaptability and fluidity in social behaviour, weakening the negative association between the upward trend of coffee consumption and the downward trend of alcohol consumption. 
Empirical literature suggests that high UAI societies tend to favor structured routines and predictability (Hofstede, 2001), and societies use different preferences and levels to mitigate uncertainty, either through alcohol consumption to calm down their anxiety (Sudhinaraset et al., 2016) or coffee consumption to raise their excitement to overcome their fears. For example, in business meetings or social gatherings, alcohol serves the purpose of mitigating anxiety in some contexts, and coffee serves the purpose of increasing attention and excitement. Another study offers insight into how UAI might intersect with social class dynamics in shaping anxiety and behaviour (Prins et al., 2015). While the study does not explicitly reference UA, its findings resonate with core UA concepts—particularly the psychological stress stemming from the role ambiguity, conflicting expectations, and lack of control. Individuals who simultaneously embody aspects of both ownership and labor may face heightened uncertainty and role conflict, which could fuel anxiety and depression, especially in cultures or environments high in UA where ambiguity is less tolerated. Thus, the study indirectly supports the idea that socially and structurally induced uncertainty—as experienced by those in ambiguous class positions—may contribute to poorer mental health, aligning with cultural theory’s assertion that high UA is linked to increased anxiety. This highlights the importance of considering both structural class relations and cultural orientations toward uncertainty in understanding mental health disparities. We propose the last hypothesis as follows:   

Hypothesis 5: Uncertainty avoidance (UAI) moderates the relationship between increasing coffee consumption and decreasing alcohol consumption


METHODS
Study design
The study is designed for a robust cross-sectional analysis. There are nearly 50,000 coffee firms in the study, and the alcohol consumption and coffee consumption are used at the per capita national level. The micro-level granularity offers rich detail on variation across firms to account for multilevel factors, as it allows us to model firm-specific variables (e.g., performance, size, technology cluster, and others). It allows the city-level clusters to account for the differences in the concentration of coffee firms. Likewise, the technological level cultures (Random Effects at Multilevel Mixed Effects). This city-level clustering (density) makes sense because firms in the same city share infrastructure, legal environments, consumer behaviour, and regional culture proxies, which can have aggregated effects on coffee and alcohol consumption. At the national level (e.g., GDP, Muslim population, and cultural dimensions affect the consumption levels. Therefore, these variables are correctly modelled as higher-level contextual or fixed effects, not varying within countries where whereas cultural variables are effectively moderators in the relationship between coffee consumption (or firm dynamics) and alcohol consumption reduction.
Just as the dataset supports multilevel analysis, the outcome variable of alcohol consumption is also justified. The firm-level data predicts the outcome variable—alcohol consumption per capita, which is aggregated at the national level. This is conceptually justifiable because our dependent variable reflects a national industry outcome that firms indirectly contribute to or substitute against. This creates a cross-level design, which is analytically robust when using multilevel modelling with a proper cluster structure.
Cultural Manifestation
The cultural manifestation well-established dimensional approach (Hofstede, 1994) suggests that the inverse relationships between coffee consumption as a predictor and alcohol consumption as the outcome are pertinent ones (Hofstede, 2001). Even though the relationships were positive between the two beverages, as they are in some cases, where consumers mix coffee with alcohol (Cobb, Nasim, Jentink, & Blank, 2015), the cultural moderation would be relevant. In our conceptual model in Figure 1, we have opted to support the inverse correlation based on descriptive evidence in the global data (Appendices 1 and 2). 
The model consists of the baseline hypothesis representing the substitution effect between increasing coffee trends and decreasing alcohol trends industries (H1) and four hypotheses (H2-H5) of cultural dimensions as moderators: power distance, individualism, masculinity, and uncertainty avoidance. The literature in economics has adopted the moderating effect of national culture (Fărcaș & Nistor, 2023). Likewise, the literature in social science has empirically used these moderators in various settings (Gelade, Dobson, & Auer, 2008; Malik, 2020; Richard, Barnett, Dwyer, & Chadwick, 2017). Therefore, the focus of the research is not on whether cultural dimensions can be used as moderators, but rather on whether and how these moderators influence the substitution effect between the two leading beverage products in the world. 

Variables 
Dependent variables: Alcohol consumption (AC): The World Health Organization (WHO) defines total alcohol per capita consumption as the combined volume of recorded and unrecorded alcohol consumed per person aged 15 years and older over a calendar year, expressed in litres of pure alcohol. This metric accounts for both officially documented consumption (e.g., sales, taxation data) and estimates of unrecorded intake (e.g., homebrewed or smuggled alcohol), adjusted for tourist consumption.[footnoteRef:5] [5:  World Health Organization. (2024). Global status report on alcohol and health and treatment of substance use disorders. https://www.who.int/publications/i/item/9789240096745] 

Independent variables
1. Coffee consumption per capita: It represents the annual coffee consumption of an average individual in each country, measured in kilograms per person per year[footnoteRef:6]. This variable highlights differences in national consumption habits and provides a backdrop for contextual comparisons.  [6:  International Coffee Organization. (2023). World Coffee Statistics Database. https://ico.org/what-we-do/world-coffee-statistics-database/] 

2. Cultural dimensions: We adopted the four most reliable measures of the cultural dimension framework. They are stable, reliable, and inclusive for such studies (Malik, Xiang, & Huo, 2021).
b) Power Distance Index (PDI)
c) Individualism Index (IDV)
d) Masculinity Index (MAS)
e) Uncertainty Avoidance Index (UAI)
Interaction variables: 
i. (PDI)(Coffee)
ii. (IDV)(Coffee)
iii. (MAS)(Coffee)
iv. (UAI)(Coffee)
[bookmark: _Hlk210573115]Firm-level Microdata
The firm-level data used in this study were drawn from a global database of nearly 50,000 registered coffee firms across 112 countries. These data provide micro-level indicators that enable a multilevel examination of beverage industry dynamics. The key firm-level variables include firm size (measured by the number of employees), firm age (years since establishment), listing status (publicly listed = 1, otherwise = 0), branch status (subsidiary = 1, otherwise = 0), World Compliance (WOCO) (compliance with international corporate registration and reporting standards = 1, otherwise = 0), technological sector clusters (based on Standard Industrial Classification codes), and firm performance (a standardized profitability index). Additional firm-level attributes include inter-sector distance (capturing the technological proximity of each firm to other beverage-related industries) and city cluster density (the concentration of coffee firms within the same urban or regional area). All firm-level variables were log-transformed and standardized on a 10-point scale to ensure comparability across countries and were used as Level 1 variables in the multilevel mixed-effects model, nested within city- and country-level contexts.
[bookmark: _Hlk211219069]Model Specification
To empirically test the substitution hypothesis and the moderating effects of national culture, we estimated the following baseline and interaction models using multilevel mixed-effects regressions:

where  represents alcohol consumption per capita in firm i, city j, and country c;  is coffee consumption per capita (main independent variable);  denotes firm-level control variables (firm size, firm age, listing status, branch status, World Compliance (WOCO), performance, technological cluster, inter-sector distance, city cluster density);  represents country-level controls (GDP per capita, Muslim population share, and cultural dimensions: PDI, IDV, MAS, UAI); are random intercepts capturing city- and country-level unobserved heterogeneity;  is the idiosyncratic error term.

where  represents each of Hofstede’s four cultural dimensions (Power Distance, Individualism, Masculinity, and Uncertainty Avoidance). All variables were standardized on a 10-point scale, and country-level clustering was accounted for in the estimation of standard errors. This specification allows the estimation of both the direct substitution effect (β₁) and the moderating effects (β₂ₖ) of national culture.

Control variables
Control variables represent the firm level, city level, sector level (standard industrial code; i.e., technologies), and national level as revealed earlier in the conceptual model (Figure 1). The summary provides a preview of those variables, along with dependent and independent variables. 
Table 1 shows the summary of all variables. The descriptive statistics reveal that coffee consumption per capita averages 7.85 kg (SD=1.9), while alcohol consumption averages 7.76 litres (SD=1.09), both measured across nearly 50,000 observations. These variables, along with others, have been log-transformed and standardized to improve their distribution and comparability on a 10-point scale. These summary statistics establish a solid foundation for investigating the industrial growth of coffee firms and the role of cultural and consumption patterns in the consequences of alcohol consumption patterns. 
---------------------------------
Insert Table 1 here
----------------------------------

ROBUSTNESS TESTS
Multicollinearity: We confirmed that multicollinearity does not violate the assumption, using the Variance Inflation Factor (VIF) tests to ensure that cultural dimensions (PDI, IDV, MAS, UAI) and control variables (GDP, population, Muslim population) are not highly collinear. 
Alternative Model Specifications: We checked whether hierarchical models (multilevel data structures) change the size or direction of the coefficients. Furthermore, the quadratic relationships suggest non-linearity, which we confirmed with squared values of the variables. 
Endogeneity/Reverse Causality: We used instrumental variables to deal with potential endogeneity. For instance, a variable correlated with alcohol consumption (like coffee producers) but not directly with alcohol consumption. We also used the predicted value of the alcohol effect on coffee consumption in the analysis to account for the reverse causality. 
Alternative cultural measures: We used Hofstede’s dimensions after finding a direct positive correlation between the four dimensions and the GLOBE measures (House, Gupta, Dorfman, Javidan, & Hanges, 2004). Appendix 3 shows this alignment with the regression results from a multivariate model. Two reasons make Hofstede’s dimensions relevant and suitable. They have been tested and improved over the last four decades, are widely disseminated, and are used in more than 100 countries. The GLOBE is a relatively recent initiative, comprising 62 countries, and is often analyzed at a narrow level in organizations and leadership studies. 
[bookmark: _Hlk211219302]Multilevel fixed effects: To improve causal identification, all estimations employed multilevel fixed-effects models that account for unobserved heterogeneity at three levels: sector, city, and country. Specifically, we included sector-level fixed effects to control for technological or industrial characteristics that influence both coffee and alcohol firms (e.g., differences in production intensity, supply chain integration, or regulatory environment across beverage-related industries). City-level fixed effects  were added to absorb spatial confounders such as urban infrastructure, consumer market size, local culture, and environmental policies that could jointly affect beverage consumption and firm clustering. Finally, country-level fixed effects control for all time-invariant national factors—such as legal drinking regulations, taxation regimes, income distribution patterns, and national traditions—that could bias the estimated relationship between coffee and alcohol consumption.

These fixed effects ensure that the coefficients on coffee consumption and the cultural moderators are identified within-sector, within-city, and within-country, eliminating omitted-variable bias stemming from unobserved local or national characteristics. In robustness tests, we further confirmed that adding or removing these fixed effects did not alter the direction or significance of the main results.


RESULTS
Figure 2 shows four graphs (a) to (d) to predict alcohol consumption by four cultural dimensions. All correlations are non-linear to some degree. In comparison, IDV is proximal to linear positive correlation. The other three categories have U-shaped and inverted-U-shaped curves, suggesting a nonlinear relationship for those cultural measures. Nevertheless, these are mere quadratic functions of two variables rather than a robust statistical analysis that will be done in the tables below. 
-----------------------------
Inset Figure 2 Here
-----------------------------

Figure 3 shows two-way quadratic correlations between cultural dimensions and coffee consumption in the country. While MAS positively predicts coffee consumption in a linear fashion, and other curves are curvilinear, the observations are correlations between two variables in each of the graphs (a) to (d). 

-----------------------------
Inset Figure 3 Here
-----------------------------


Figure 4 shows the correlation between coffee and alcohol consumption. As the consumption of coffee increases, the alcohol consumption tends to decrease. However, in this linear correlation, despite the quadratic function used, coffee consumption is the original variable (% of world coffee consumption share), and alcohol consumption is the transformed variable. Moreover, the two variables suggest association rather than causation at this stage. 

-----------------------------
Inset Figure 4 Here
-----------------------------

Figure 5 shows simultaneous two-way correlations between GDP per capita and coffee consumption versus alcohol consumption. While both beverages increase when the national wealth increases, the starting point and the slope of coffee consumption are higher than those of alcohol consumption. Furthermore, alcohol consumption begins to decline when the GDP reaches a higher level, and coffee consumption further increases with the GDP per capita before it starts declining. 
-----------------------------
Inset Figure 5 Here
-----------------------------

Figure 6 displays the competitive positions of alcohol and coffee consumption in response to % of the Muslim population in the country because Muslim population countries tend to consume alcohol lower rate than non-Muslim majority countries. The results clearly show that Muslim majority countries (> 40%) tend to diminish alcohol consumption while increasing coffee consumption at about the same inflection point. The decline of alcohol, however, is sharper than the rise of alcohol.  
-----------------------------
Inset Figure 6 Here
-----------------------------
Figure 7 shows the correlation between alcohol manufacturers and alcohol consumption in the country. Intuitively, we can expect a positive correlation; however, the U-shaped curve shows that fewer manufacturers might be exporting alcohol rather than consuming it. However, the increase in alcohol manufacturing by 50 % on the scale increases consumption, making the case for an additional control variable. 
Statistical Results
Table 2 shows the inter-variable correlation matrix. Some correlations are higher than 70%; therefore, we performed VIF (variance inflation factor) diagnostics to test multicollinearity issues. Except for the population size of the country, which is linked to multiple per capita estimates and has a VIF of 5.5, others have lower VIFs. Hence, we move on to the direct analysis of the baseline hypothesis. 
 ---------------------------------
Insert Table 2 here
----------------------------------

[bookmark: _Hlk204760883]Table 3 compares alcohol and coffee consumption through cultural lenses after controlling for GDP per capita and Muslim population. PDI has a positive association with alcohol but a negative association with coffee, and China comes to mind. IDV predicts a positive association with both beverages, more with alcohol than coffee, and the USA comes to mind. MAS has a negative association with alcohol but a positive association with coffee, and Japan comes to mind with caution. UAI is positively associated with both beverages, and coffee consumption is stronger than alcohol consumption. 
---------------------------------
Insert Table 3 here
----------------------------------

Table 4 compares the alcohol and coffee after excluding the dual consumption effect by introducing the interaction. The results are stable in terms of significance (p<0.01), direction of association, and effect size of the coefficient: Table 4 is consistent with Table 3 in cultural predictors. 

 ---------------------------------
Insert Table 4 here
----------------------------------

The differences in coefficient magnitudes and directions in column (3) of Table 4, compared with columns (1) and (2), arise from the joint specification, which captures the simultaneous effects of cultural dimensions on the combined consumption of both beverages rather than on each beverage independently. When coffee and alcohol are modelled together, the covariance structure between their consumption patterns is explicitly included in the estimation, reflecting cross-elasticities and shared cultural variance. Consequently, each cultural coefficient in column (3) represents its net effect after accounting for the interdependence between the two beverages.
In separate regressions, cultural dimensions (PDI, IDV, MAS, UAI) influence each beverage’s consumption independently, holding the other constant. However, in the joint specification, the estimation absorbs part of the variation in coffee that is inversely related to alcohol, producing attenuation or amplification in the coefficients depending on whether the cultural variable exerts similar or opposing effects on the two beverages. For example, individualism (IDV) positively affects both coffee and alcohol consumption when estimated separately, but when modeled jointly, the shared variance between the two beverages amplifies its combined coefficient. In contrast, power distance (PDI) and masculinity (MAS) exert opposite effects on coffee versus alcohol, leading to a smaller or even reversed coefficient in the joint model. These shifts thus reflect collinearity adjustments and shared cultural covariance, not instability or misspecification, confirming that cultural influences operate differently when consumer preferences are examined in substitutional rather than isolated contexts.

Table 5 tests the direct effects of coffee consumption on alcohol consumption and cultural dimensions on alcohol consumption with multilevel fixed effect models. Coffee consumption negatively predicts alcohol consumption at all levels of fixed effects. Cultural variables are also consistently significant predictors of alcohol consumption across models. While PDI, IDV, and MAS are consistent with the previous tables, UAI is different. It negatively predicted alcohol in the previous tables and positively predicted alcohol in this table. 

---------------------------------
Insert Table 5 here
----------------------------------

Table 6 shows the test results of the interaction between cultural dimensions and coffee consumption on alcohol consumption. The direct effect of coffee on alcohol is negative, which is in line with the baseline hypothesis. The interaction of IDV and MAS is positive, but the PDI and UAI are negative. It appears that wealthy nations tend to cut down on alcohol consumption. Overall, the moderation of national culture is robustly confirmed. 
---------------------------------
Insert Table 6 here
----------------------------------
Table 7 reports a multilevel fixed effect model in which technology is nested in cities, and this three-level model produces consistent results at level two of the interactions with the previous table. 
---------------------------------
Insert Table 7 here
----------------------------------

Table 8 tests whether the inclusion of the Muslim population in the country affects the results because Muslims refrain from alcohol consumption for religious or cultural reasons. Cultures as informal institutions matter in consumption and trade (Park, 2021). Indeed, the increase in the % of the Muslim population significantly decreases the consumption of alcoholic beverages. Regarding the cultural interactions, the coefficient sizes of the interactions have slightly changed, but the direction remains stable. 
---------------------------------
Insert Table 8 here
----------------------------------

Table 9 is the ultimate test of reverse causal variable-based prediction. We regressed coffee on alcohol consumption, transformed the variable, and normalized it. Then we introduced the variable as a predictor, and the results are insightful. All four interaction coefficients are negative and significant, suggesting strong evidence of the moderation effects of national culture on the substitution effect. 
---------------------------------
Insert Table 9 here
----------------------------------

DISCUSSION 
This study set out to explore the nuanced interplay between the expected rise of coffee consumption and the decline of alcohol consumption based on Appendices 1 and 2, implying the potential growth of the coffee industry and contraction of the alcohol industry. Our research question, therefore, centred on whether and how growth in the coffee industry predicts a decline in the alcohol industry directly and indirectly through cultural moderators. Directly, we found a robust negative association between coffee consumption and alcohol consumption, which is consistent with the baseline hypothesis that the increase in coffee consumption (industrial growth) predicts a decrease in alcohol consumption (industrial contraction) in the world. Descriptive trends in coffee consumption from the International Coffee Organization in Appendix 1 and trends in alcohol consumption in the data from the World Bank in Appendix 2 are in line with our findings. 
 Indirectly, we found robust results that national culture moderates the negative relationship between the increasing trends in coffee consumption and the decreasing trends in alcohol consumption. While coefficients change between different models, depending on the inclusion or exclusion of variables and levels of analysis, all interactions are strongly significant. Coffee consumption can lead to a greater decrease in alcohol consumption. For instance, before introducing the inversely causal predicted variable, IDV and MAS show positive interactions, and PDI and UAI show negative interactions. After introducing the reverse causality, the interactions are negative with varying coefficient sizes. These results firmly establish three points: coffee consumption predicts alcohol reduction, national culture as an informal institution behind formal economic decisions (Park, 2021) matters in alcohol versus coffee consumption, and cultural moderation has theoretical support in the empirical literature. 
Earlier studies (Koksal & Wohlgenant, 2016; Skog, 2006) suggest a negative correlation between alcohol and coffee consumption, driven by budget constraints and the biological opposition of depressant versus stimulant effects. This substitution dynamic also aligns with economic trade-offs, where higher coffee spending can crowd out alcohol purchases and vice versa (Koksal & Wohlgenant, 2016). Other scholars offer evidence of complementary effects (Dijksterhuis, Smith, Van Baaren, & Wigboldus, 2005; Wood & Neal, 2009), indicating that these beverages moderate each other, particularly as coffee’s alertness effects counterbalance alcohol’s depressant role. Beyond this substitution or complementary studies, the cultural moderating lacks concrete evidence. While the role of national culture on consumption choices is consistent (Dawar et al., 1996; Schoefer, 2010; Swaidan, 2012; Tunstall, 2002; Vitell et al., 2016), it has not been used in the relationship between coffee consumption and alcohol consumption as an outcome. In direct relationships between culture and alcohol consumption, power distance cultures can amplify alcohol consumption (Avnet et al., 2013; Campbell & Winterich, 2018). Conversely, individualistic cultures foster a more fluid consumption environment where personal preferences, rather than rigid group norms, guide behaviour, thereby providing a positive link between coffee consumption and alcohol consumption (Schoefer, 2010). Our analysis shows that masculinity, uncertainty avoidance, and long-term orientation also significantly moderate this relationship, supporting broader empirical evidence that cultural contexts deeply shape consumption behaviours (Gelade et al., 2008; Tunstall, 2002).
The baseline finding about the tension between increasing coffee consumption and decreasing alcohol consumption contributes to the substitution effect in economics and competing logic in institutional theory (Park, 2021). Coffee and alcohol are substitutes because they are both beverages, and an increase in demand for one is expected to decrease the demand for the other. At the same time, the logic of stimulating coffee consumption and the logic of depressant alcohol consumption contradict in such a way that there is a potential trade-off between the two beverage products and their industrial growth. Indeed, the rising tale of coffee consumption and the declining tale of alcohol consumption. Three explanations made it clearer why the case of alcohol consumption is more visible. First, health consciousness is driving younger generations' healthy lifestyles. The WHO and OECD data show evidence of a decline in the UK, France, and the USA. Second, non-alcoholic substitutions are emerging with new technologies in the fermentation of 100% non-alcoholic beverages. For instance, halal-certified non-alcoholic wines and beers are not being marketed for Muslim consumers: the Middle East, North Africa, Southeast Asia, and Western diaspora communities. Third, some estimates suggest that the non-alcoholic beverage industry will grow at over 7-10% globally, far outpacing traditional alcohol consumption. Together, the narrative of well-being is replacing the narrative of escapism or celebration. This baseline confirmation of competing logic leads us to institutional theory at the cultural level. 
National culture is a primer of informal institutions and formal institutions, supporting the moderating effects of the four cultural dimensions that reflect culturally manifested formal and informal institutions (Malik, 2023), which in turn influence consumption behaviors. Power distance, individualism, masculinity, and uncertainty avoidance capture enduring societal values that guide behavioral norms and institutional design (Hofstede, 2001; Park, 2021). In high-PDI societies, top-down formal institutions may enforce stricter alcohol regulations, while informal respect for authority reinforces compliance. In high IDV cultures may induce exclusive and self-centred behaviour among isolated individuals, leading to alcohol consumption to escape psychological loneliness. In masculine cultures, where achievement and productivity are emphasized, coffee aligns with performance ideals, whereas alcohol may be stigmatized for reducing efficiency. High-UAI societies often favor predictability and routine, making the controlled stimulant effect of coffee more attractive than the variable effects of alcohol (House et al., 2004). These cultural dimensions act as primers, shaping both formal institutions (laws, health policies, taxation) and informal norms (social acceptability, rituals), as argued by Scott (2003) in his institutional theory framework. Since the purpose of this study was to explicate the moderating effects of cultural primers of consumption of the two beverages, the study can explain why the rise in coffee consumption and decline in alcohol consumption follow culturally moderated pathways. 
The findings of this study carry important policy implications for both economic governance and managerial strategy in a context of globally shifting consumption preferences. The observed substitution from alcohol to coffee consumption, moderated by national cultural dimensions, marks a structural transformation in demand that governments can strategically leverage. In economies where alcohol consumption is declining, industrial policies should be realigned to support the expansion of coffee-related sectors through targeted subsidies, tax incentives, and innovation grants. This shift opens opportunities for culturally and religiously sensitive products, such as halal-certified and wellness-oriented beverages, particularly appealing to younger generations and Muslim-majority markets. Beyond industrial development, the fiscal implications of reduced alcohol consumption must not be overlooked. As recent analysis reveals about the cross-border alcohol shopping (Friberg, Steen, & Ulsaker, 2025), the consumption shift can affect tax revenue through substitution behavior. Fiscal planning must therefore incorporate behavioral and cultural insights to mitigate losses in alcohol tax revenues. For firms, these patterns underscore the importance of informal institutions in shaping consumer behavior. Cultural norms are not peripheral—they fundamentally influence product positioning, market entry strategies, and brand narratives. Managers in the beverage industry, and more broadly, must use national cultural profiles to align product offerings with local values and lifestyles. As with previous research linking cultural distance, attitude to immigration, and consumption behaviour (Facchini et al., 2013; Lundborg, 2013). Our findings affirm that national culture plays a moderating role in beverage substitution; policy decisions need to consider the scope of the study. 
The study has its limitations, and some of them can be listed here. First, the study uses cross-sectional data, which explored the direct and moderating relationships, but causal links can be tested in future research. Second, the performance of coffee producers and alcohol manufacturing firms is missing from the analysis. Third, the study uses a cross-level design in which the argument is made at the national level and analyses are performed at the firm level of the coffee industry. These findings highlight how both institutions and cultural norms steer national consumption patterns. Further analysis will be beneficial to expand the analysis with new designs. Fourth, a firm-level comparison will be useful to determine whether producers are performing better despite alcohol consumption because exports might be a partial reason. 
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Table 1: Summary statistics
	 Variable
	N
	Mean
	Std. Dev.
	Min
	Max

	Alcohol consumption 
	49672
	7.76
	1.09
	.01
	9.89

	Coffee consumption 
	49644
	7.85
	1.9
	.01
	10

	City clusters of coffee 
	49672
	7.84
	1.36
	0
	10

	Inter-sector distance 
	49120
	3773.42
	2099.06
	0
	9773

	Listed 
	49672
	0
	.06
	0
	1

	Branch
	49672
	0
	.01
	0
	1

	WOCO 
	49672
	.01
	.1
	0
	1

	Techn (SIC) clusters
	49120
	7.69
	2.1
	.01
	10

	Firm size (people) 
	49672
	2.88
	1.1
	1.6
	13

	Firm Age 
	49672
	5.3
	2.76
	0
	10

	Population of the country 
	49672
	17.95
	1.37
	9.83
	21

	GDP per capita of the country 
	49672
	8.88
	.93
	5.25
	11.7

	Coffee producers 
	49672
	4.14
	4.56
	.08
	10

	Alcohol producers (firms)
	49672
	.026
	.198
	.02
	9.6

	Muslims %
	49672
	.06
	.11
	0
	.98

	PDI
	49398
	8.2
	1.66
	.02
	10

	IDV
	49398
	7
	1.35
	.03
	10

	MAS
	49398
	7.4
	1.22
	.02
	10

	UAI
	49398
	8.64
	1.47
	.01
	10

	Log standardized variables: alcohol, coffee, city clusters, intensity, firm size, age, population, GDP per capita, coffee producers, alcohol manufacturers, and cultural dimensions (PDI to UAI). 













 

Table 2: Inter-variable correlations 
	Variables
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)
	(15)

	Alcohol
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Listed 
	-0.05*
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Branch
	-0.01*
	0.00
	1
	
	
	
	
	
	
	
	
	
	
	
	

	WOCO
	-0.02*
	0.15*
	0.00
	1
	
	
	
	
	
	
	
	
	
	
	

	Alco-firms
	-0.12*
	0.12*
	0.00
	0.03*
	1
	
	
	
	
	
	
	
	
	
	

	Tech-Dist
	0.16*
	-0.02*
	0.00
	-0.02*
	0.00
	1
	
	
	
	
	
	
	
	
	

	Firm Age
	-0.13*
	0.04*
	0.00
	0.05*
	0.01*
	-0.01
	1
	
	
	
	
	
	
	
	

	Nation size
	-0.46*
	0.02*
	-0.02*
	0.01*
	-0.23*
	-0.18*
	0.09*
	1
	
	
	
	
	
	
	

	GDP capita
	0.26*
	0.02*
	-0.01
	-0.02*
	0.02*
	0.05*
	0.29*
	-0.10*
	1
	
	
	
	
	
	

	Muslims%
	-0.08*
	0.03*
	0.02*
	-0.01
	0.02*
	0.09*
	-0.07*
	-0.44*
	0.02*
	1
	
	
	
	
	

	Perform
	-0.15*
	0.04*
	0.01*
	0.04*
	0.03*
	-0.06*
	0.30*
	0.13*
	0.34*
	-0.14*
	1
	
	
	
	

	Coffee
	-0.25*
	-0.03*
	-0.02*
	-0.05*
	-0.15*
	-0.14*
	0.17*
	0.53*
	0.27*
	-0.34*
	0.15*
	1
	
	
	

	PDI
	0.06*
	-0.03*
	-0.01*
	-0.01*
	-0.02*
	0.03*
	-0.25*
	0.06*
	-0.58*
	0.12*
	-0.35*
	-0.14*
	1
	
	

	IDV
	0.34*
	0.02*
	0.02*
	-0.03*
	-0.01*
	0.04*
	0.24*
	-0.22*
	0.85*
	0.05*
	0.28*
	0.26*
	-0.57*
	1
	

	MAS
	-0.16*
	0.03*
	0.01*
	0.02*
	0.00
	-0.07*
	0.20*
	0.40*
	0.22*
	-0.31*
	0.24*
	0.22*
	-0.23*
	0.19*
	1

	UAI
	0.29*
	-0.07*
	0.00
	-0.07*
	-0.01
	0.08*
	0.01*
	-0.28*
	0.18*
	0.18*
	-0.04*
	0.19*
	0.41*
	0.15*
	0.00


*p<0.05
Variance Inflation Factor (VIF)
	Var
	PDI
	GDP
	IDV
	UAI
	Muslims
	Coffee
	MAS
	Age
	Perform
	Alcohol
	List
	Biz
	WOCO
	Branch
	Mean

	  VIF
	4.3
	4.14
	4.08
	2.37
	1.69
	1.58
	1.37
	1.26
	1.25
	1.1
	1.05
	1.05
	1.04
	1
	1.95


Note: Population VIF is 5.52 because it is used to measure the per capita of multiple variables. Hence, we removed it to reduce VIF values because it was above the medium value of 5 in the convention of 10.   


Table 3: Cultural, wealth, and religious effects on coffee versus alcohol consumption 
	   Variables
	(1)
	(2)

	
	Alcohol consumption 
	Coffee consumption

	Constant 
	1.964***
	2.541***

	  
	(.155)
	(.132)

	PDI
	.376***
	-.061***

	  
	(.009)
	(.007)

	IDV
	.893***
	.149***

	  
	(.012)
	(.011)

	MAS
	-.405***
	.049***

	  
	(.008)
	(.007)

	UAI
	.161***
	.32***

	  
	(.008)
	(.007)

	GDP per capita 
	-.02
	.234***

	  
	(.019)
	(.016)

	Muslim population %
	-1.956***
	-8.1***

	  
	(.093)
	(.079)


Note: N=49281; Multivariate models. Standard errors are in parentheses. 
*** p<.01, ** p<.05, * p<.1 
 














Table 4: Culture and religion on the consumption of both beverages
	   Variables
	(1)
	(2)
	(3)

	Dependent variables
	Alcohol 
consumption
	Coffee 
consumption
	Both 
beverages

	Constant
	1.964***
	2.541***
	-90.669***

	  
	(.155)
	(.132)
	(3.718)

	PDI
	.376***
	-.061***
	.357*

	  
	(.009)
	(.007)
	(.206)

	IDV
	.893***
	.149***
	1.375***

	  
	(.012)
	(.011)
	(.3)

	MAS
	-.405***
	.049***
	5.134***

	  
	(.008)
	(.007)
	(.183)

	UAI
	.161***
	.32***
	2.363***

	  
	(.008)
	(.007)
	(.188)

	GDP
	-.02
	.234***
	9.184***

	
	(.019)
	(.016)
	(.457)

	Muslims 
	-1.956***
	-8.1***
	-207.242***

	  
	(.093)
	(.079)
	(2.232)

	
	
	
	


Note: N=49281; Multivariate models. Standard errors are in parentheses. 
*** p<.01, ** p<.05, * p<.1 
 












				


Table 5: Direct effects of coffee and culture on alcohol consumption
	   Variables
	(1)
	(2)
	(3)
	(4)

	Constant
	15.452***
	3.117***
	3.306***
	3.241***

	  
	(.288)
	(.253)
	(.246)
	(.264)

	Alcohol producers 
	-2.484***
	-1.834***
	-1.91***
	-1.972***

	  
	(.036)
	(.038)
	(.038)
	(.039)

	Coffee consumption 
	-.09***
	-.126***
	-.122***
	-.118***

	  
	(.002)
	(.002)
	(.002)
	(.002)

	Coffee firm’s performance
	-.157***
	-.105***
	-.09***
	-.066***

	  
	(.009)
	(.009)
	(.008)
	(.008)

	Coffee tech distance 
	.062***
	.022*
	.032***
	.025*

	  
	(.022)
	(.013)
	(.005)
	(.014)

	Coffee firm age
	-.067***
	-.034***
	-.028***
	-.028***

	  
	(.003)
	(.003)
	(.002)
	(.002)

	Country size
	-.578***
	-.164***
	-.229***
	-.213***

	  
	(.01)
	(.012)
	(.013)
	(.013)

	Country GDP 
	.663***
	-.077***
	-.049***
	-.066***

	  
	(.011)
	(.016)
	(.016)
	(.016)

	PDI
	
	.686***
	.718***
	.729***

	  
	
	(.011)
	(.01)
	(.011)

	IDV
	
	1.117***
	1.132***
	1.141***

	  
	
	(.011)
	(.011)
	(.011)

	MAS
	
	-.222***
	-.203***
	-.205***

	  
	
	(.007)
	(.007)
	(.007)

	UAI
	
	-.046***
	-.066***
	-.083***

	  
	
	(.01)
	(.01)
	(.01)

	
	-.822***
	-1.479***
	-.133***
	-1.571***

	  
	(.057)
	(.075)
	(.016)
	(.084)

	
	.145***
	
	
	.029***

	  
	(.008)
	
	
	(.007)

	 
	-.152***
	.154***
	-.012***
	-.357***

	  
	(.007)
	(.004)
	(.004)
	(.007)

	Multilevel Mixed Effect 
	Sector & City
	Sector & City
	City
	Sector & City

	Levels 
	Level 3
	Level 2
	Level 2
	Level 3


Dependent variable = Alcohol consumption per capita; standard errors are in parentheses. 
*** p<.01, ** p<.05, * p<.1 
Models = Multilevel Mixed Effects 
 = Level 1: Variance of Residuals 
	 = Level 2: Inter-sectoral differences. 
 = Level 2: Inter-city differences. 





Table 6: Interaction effects of cultural dimensions 
	Variables   
	(1)
	(2)
	(3)
	(4)

	Constant
	4.474***
	4.507***
	3.853***
	2.937***

	  
	(.249)
	(.253)
	(.265)
	(.246)

	Controls
	Entered
	Entered
	Entered
	Entered 

	Coffee consumption 
	-1.818***
	-1.842***
	-1.825***
	-1.785***

	  
	(.037)
	(.037)
	(.038)
	(.037)

	Country GDP 
	.621***
	.597***
	.684***
	.545***

	  
	(.011)
	(.011)
	(.011)
	(.011)

	PDI
	.241***
	-.326***
	-.323***
	.377***

	  
	(.01)
	(.007)
	(.022)
	(.012)

	IDV
	1.003***
	.99***
	1.129***
	.929***

	  
	(.011)
	(.012)
	(.011)
	(.012)

	MAS
	-.223***
	-.217***
	-.255***
	-.196***

	  
	(.007)
	(.007)
	(.008)
	(.007)

	UAI
	.121***
	.091***
	-.031***
	.204***

	  
	(.01)
	(.011)
	(.01)
	(.011)

	PDI & Coffee
	-.046***
	
	
	

	  
	(.001)
	
	
	

	IDV & Coffee
	
	.027***
	
	

	  
	
	(.001)
	
	

	MAS & Coffee
	
	
	.026***
	

	  
	
	
	(.003)
	

	UAI & Coffee
	
	
	
	-.06***

	  
	
	
	
	(.001)

	 
	-1.562***
	-1.53***
	-1.509***
	-1.567***

	  
	(.078)
	(.077)
	(.076)
	(.079)

	 
	.134***
	.143***
	.153***
	.132***

	  
	(.004)
	(.004)
	(.004)
	(.004)


Dependent variable = Alcohol consumption per capita; standard errors are in parentheses. 
*** p<.01, ** p<.05, * p<.1  = Level 1: Variance of Residuals;  = Level 2: Inter-sectoral differences. Models = Multilevel Mixed Effects 
[bookmark: _Hlk210574843]
	Cultural Dimension
	Standardized Coefficient
	Relative Rank

	Uncertainty Avoidance 
	0.060
	1 (Strongest)

	Power Distance 
	0.046
	2

	Individualism 
	0.027
	3

	Masculinity 
	0.026
	4


Note: Higher absolute values indicate a stronger moderating influence on the substitution effect between coffee and alcohol consumption. The ranking shows that Uncertainty Avoidance and Power Distance dominate the moderating process, followed by Individualism and Masculinity with smaller effect sizes.


Table 7: Interaction effects at the sector and city (nested level) fixed effects
	   Variables 
	(1)
	(2)
	(3)
	(4)

	
	
	
	
	

	Constant 
	4.656***
	4.649***
	4.02***
	3.109***

	  
	(.26)
	(.265)
	(.278)
	(.257)

	Controls
	Entered
	Entered
	Entered
	Entered 

	Coffee consumption 
	.231***
	-.308***
	-.31***
	.352***

	  
	(.01)
	(.007)
	(.022)
	(.012)

	PDI
	.673***
	.65***
	.728***
	.603***

	  
	(.011)
	(.011)
	(.011)
	(.011)

	IDV
	1.03***
	1.02***
	1.15***
	.966***

	  
	(.011)
	(.012)
	(.011)
	(.012)

	MAS
	-.201***
	-.196***
	-.234***
	-.179***

	  
	(.007)
	(.007)
	(.008)
	(.007)

	UAI
	.07***
	.04***
	-.071***
	.146***

	  
	(.01)
	(.011)
	(.01)
	(.011)

	PDI & Coffee
	-.044***
	
	
	

	  
	(.001)
	
	
	

	IDV & Coffee
	
	.026***
	
	

	  
	
	(.001)
	
	

	MAS & Coffee
	
	
	.025***
	

	  
	
	
	(.003)
	

	UAI & Coffee
	
	
	
	-.056***

	  
	
	
	
	(.001)

	
	-1.658***
	-1.628***
	-1.599***
	-1.663***

	  
	(.088)
	(.087)
	(.085)
	(.088)

	
	.001
	.012*
	.028***
	-.003

	  
	(.007)
	(.007)
	(.007)
	(.007)

	 
	-.366***
	-.361***
	-.358***
	-.365***

	  
	(.007)
	(.007)
	(.007)
	(.007)


Dependent variable = Alcohol consumption per capita; standard errors are in parentheses. 
*** p<.01, ** p<.05, * p<.1 
Models = Multilevel Mixed Effects 
 = Level 1: Variance of Residuals 
	 = Level 2: Inter-sectoral differences. 
 = Level 2: Inter-city differences. 


 





Table 8: Muslim population and its effects on its substitution effects on alcohol consumption
	 Variables  
	(1)
	(2)
	(3)
	(4)

	Constant 
	5.514***
	5.595***
	4.29***
	3.786***

	  
	(.234)
	(.239)
	(.253)
	(.229)

	Controls
	Entered
	Entered
	Entered
	Entered 

	Coffee consumption 
	.274***
	-.34***
	-.208***
	.439***

	  
	(.008)
	(.006)
	(.02)
	(.011)

	PDI
	1.037***
	1.006***
	1.091***
	.956***

	  
	(.01)
	(.01)
	(.01)
	(.01)

	IDV
	.9***
	.881***
	1.031***
	.817***

	  
	(.01)
	(.011)
	(.01)
	(.01)

	MAS
	-.191***
	-.185***
	-.209***
	-.165***

	  
	(.006)
	(.006)
	(.007)
	(.006)

	UAI
	-.119***
	-.143***
	-.279***
	-.021**

	  
	(.009)
	(.009)
	(.009)
	(.01)

	Muslim population 
	-8.761***
	-8.745***
	-8.553***
	-8.901***

	  
	(.083)
	(.084)
	(.086)
	(.083)

	PDI & Coffee
	-.049***
	
	
	

	  
	(.001)
	
	
	

	IDV & Coffee
	
	.031***
	
	

	  
	
	(.001)
	
	

	MAS & Coffee
	
	
	.012***
	

	  
	
	
	(.003)
	

	UAI & Coffee
	
	
	
	-.066***

	  
	
	
	
	(.001)

	
	-1.602***
	-1.571***
	-1.512***
	-1.624***

	  
	(.075)
	(.075)
	(.073)
	(.076)

	
	-.118***
	-.103***
	-.074***
	-.13***

	  
	(.007)
	(.007)
	(.007)
	(.007)

	 
	-.502***
	-.495***
	-.489***
	-.504***

	  
	(.007)
	(.007)
	(.007)
	(.007)


Dependent variable = Alcohol consumption per capita; standard errors are in parentheses. 
*** p<.01, ** p<.05, * p<.1 
Models = Multilevel Mixed Effects 
 = Level 1: Variance of Residuals 
	 = Level 2: Inter-sectoral differences. 
 = Level 2: Inter-city differences. 








Table 9: reverse causality variable analysis 
	Variables   
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Constant
	1.91***
	2.36***
	-8.96***
	-3.23***
	-7.56***
	-10.36***

	  
	(.137)
	(.136)
	(.225)
	(.234)
	(.284)
	(.243)

	Coffee consumption
	-.483***
	-.475***
	1.886***
	.142***
	.929***
	1.261***

	  
	(.005)
	(.005)
	(.038)
	(.022)
	(.036)
	(.028)

	Muslims 
	-7.412***
	-7.353***
	-6.929***
	-7.557***
	-6.484***
	-7.892***

	  
	(.081)
	(.08)
	(.078)
	(.08)
	(.082)
	(.078)

	PDI
	.344***
	.338***
	2.095***
	.404***
	.3***
	.393***

	  
	(.007)
	(.007)
	(.029)
	(.007)
	(.007)
	(.007)

	IDV
	.821***
	.806***
	.838***
	1.405***
	.807***
	.505***

	  
	(.01)
	(.01)
	(.01)
	(.023)
	(.01)
	(.011)

	MAS
	-.313***
	-.309***
	-.444***
	-.25***
	.893***
	-.208***

	  
	(.006)
	(.006)
	(.006)
	(.006)
	(.031)
	(.006)

	UAI
	.328***
	.322***
	.572***
	.21***
	.357***
	1.69***

	  
	(.007)
	(.007)
	(.008)
	(.008)
	(.007)
	(.023)

	GDP per capita
	.333***
	.33***
	-.184***
	.535***
	.382***
	.646***

	  
	(.016)
	(.016)
	(.018)
	(.018)
	(.016)
	(.017)

	Reverse causal
	
	-.266***
	-.245***
	-.263***
	-.257***
	-.25***

	  
	
	(.009)
	(.009)
	(.009)
	(.009)
	(.009)

	PDI & Coffee 
	
	
	-.29***
	
	
	

	  
	
	
	(.005)
	
	
	

	IDV & Coffee
	
	
	
	-.095***
	
	

	  
	
	
	
	(.003)
	
	

	MAS & Coffee 
	
	
	
	
	-.179***
	

	  
	
	
	
	
	(.005)
	

	UAI & Coffee
	
	
	
	
	
	-.215***

	  
	
	
	
	
	
	(.003)

	 
	-.361***
	-.377***
	-.462***
	-.41***
	-.374***
	-.634***

	  
	(.048)
	(.048)
	(.049)
	(.048)
	(.046)
	(.053)

	
	-.494***
	-.508***
	-.57***
	-.552***
	-.507***
	-.624***

	  
	(.021)
	(.021)
	(.021)
	(.022)
	(.021)
	(.021)

	 
	.336***
	.328***
	.292***
	.322***
	.311***
	.297***

	  
	(.003)
	(.003)
	(.003)
	(.003)
	(.004)
	(.003)


Dependent variable = Alcohol consumption per capita; standard errors are in parentheses. 
*** p<.01, ** p<.05, * p<.1 
 = Level 1: Variance of Residuals 
	 = Level 2: Inter-sectoral differences. 
 = Level 2: Inter-city differences. 






Figure 1: Conceptual model for empirical analysis 
[image: ]









Figure 2: Quadratic correlation between culture and alcohol consumption
 [image: ]
X-axis = standardized alcohol consumption;
Y-axis = Cultural dimensions (log)












Figure 3: Culture and coffee consumption 
[image: ]Y-axis = % of the world's coffee consumption (10,000)
X-axis = Cultural dimensions (log)











Figure 4: Quadratic correlation between alcohol and coffee consumption
[image: ]
X-axis = standardized alcohol consumption;
Y-axis = % of the world's coffee consumption (10,000)












Figure 5: GDP per capita and coffee vs alcohol consumption 
[image: ]












Figure 6: Muslim population % and alcohol vs coffee consumption 
[image: ]
X-axis = % of Muslim population in the country; Y-axis = consumption per capita













Figure 7: Alcohol producers predict alcohol consumption 
[image: ]
X-axis = Alcohol producer firms in the country; Y-axis = Alcohol consumption. 














Appendix 1: Coffee consumption trends 
[image: ]















Appendix 2: World Alcohol Consumption Trends (World Bank)
[image: ]Note: World Bank’s estimates of total alcohol consumption per capita in the world (15+ years of age)














Appendix 3: GLOBE vs Dimensions
	
	(1)
	(2)
	(3)
	(4)

	
	H-PDI
	H-IDV
	H-MAS
	H-UAI

	GLOBE
	
	
	
	

	Constant 
	-1.314***
	10.398***
	-7.338***
	-2.009***

	  
	(.293)
	(.225)
	(.236)
	(.266)

	G-PDI
	4.94***
	-.463***
	1.526***
	4.737***

	  
	(.051)
	(.039)
	(.041)
	(.046)

	G-IDV
	-.693***
	.854***
	-.269***
	.255***

	  
	(.007)
	(.006)
	(.006)
	(.007)

	G-MAS
	-2.04***
	1.316***
	4.168***
	-1.818***

	  
	(.036)
	(.027)
	(.029)
	(.032)

	G-UAI
	-.212***
	-2.453***
	-2.283***
	-2.896***

	  
	(.031)
	(.024)
	(.025)
	(.028)


*** p<.01, ** p<.05, * p<.1 
Model: Multivariate Regression Analysis
G = GLOBE; 
H = Hofstede 
GLOBE and Hofstede’s (H) cultural dimensions show a positive correlation, except for UAI. 
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