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ABSTRACT 

Since its introduction by Jan Tinbergen in the late 1960s, the gravity model has become one of 

the most widely used models in empirical international trade analysis. The object of research 

in this paper is the wine trade due to the many changes it has faced in the last two decades, 

such as the globalization of the wine market and the increased competitiveness caused by the 

emergence of the "New World countries" in the world wine market. The aim of this paper is to 

use this proven model to answer some new questions: What are the differences between 

sparkling wine and still wine with respect to the variables of the gravity model and what are 

the explanations for these differences. In our paper, we quantify answers to these questions by 

developing augmented gravity model that includes a set of standard gravity model variables, 

such as gross domestic products of trading partners and bilateral distance, contiguity, as well 

as additional variables such as regional trade agreements (RTA), cultural "proximity" 

represented with a dummy for common/similar language, and historical relations represented 

with colonial ties. Using the Poisson Pseudo-Maximum Likelihood Estimator, we estimate 

different versions of gravity models for both exports and imports. The results show that RTA, 

historical ties and cultural proximity have different effects on trade in sparkling wine compared 

to trade in still wine. In the paper, we explain the reasons for these differences. 

Keywords: gravity model, sparkling wine, still wine, wine trade, wine imports, wine exports 

 

1. INTRODUCTION   

International wine production and trade have faced many changes over the last two decades, 

leading to a significant increase in wine production and international wine trade flows, as well 

as a transformation of the wine trade. The idea to conduct this research arose from the need to 

understand the influence of culture, trade agreements, relationships between countries and 

language on the wine trade. The paper focuses on wine imports and wine exports of sparkling 

and still wines at the world level over the period 1996-2019.  With the emergence of New World 

countries on the wine scene and the increase in international wine trade, it became much more 

difficult for wine producing countries to gain a competitive advantage. European wine 

producers, traditionally the largest wine producers in the world, faced competition, especially 

from Australia, Argentina, South Africa and Chile. Larger average plantation sizes of wine 

producers from New World countries lead to lower production costs (Katunar et al., 2020), 

which leads European wine producers to remain competitive in the international market by 

introducing new technologies in the production processes, developing the distribution process 

and targeting the new markets. In addition to this juxtaposition of New World vs. Old World 

Wine, there is a large gap in the literature regarding trade in different types of wine, i.e. there 

is an unanswered question: what drives the international trade of sparkling wine and still wine? 
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Are the determinants the same or are there some differences that need to be addressed and 

explained? The goal of this paper is to use this proven model to answer some new questions: 

What are the differences between sparkling and still wine with respect to the variables of the 

gravity model and what are the explanations for these differences, if any. We assumed that there 

would be significant differences due to the high concentration of production and international 

trade of sparkling wine compared to the production and international trade of still wine. In our 

empirical analysis, we use the trade gravity model because it has been proven many times to be 

the best possible empirical tool in analysing and explaining international trade patterns, and 

since we are studying something new, we wanted to have a stable foothold for our analysis. The 

gravity equation for the analysis of international trade was introduced by Tinbergen in 1962 

and has since become a standard tool in the analysis of bilateral trade flows due to its excellent 

explanatory power (Lombardi, et al., 2016, Castillo, et al., 2016, Gouveia, et al., 2017). The 

gravity trade model is generally used for ex-post estimation of the impact of different trade 

policies and trade distortions on bilateral trade. An extended version of the model, the 

augmented gravity model, emerged with the primary objective of capturing the impact of an 

increasingly wide range of trade policy options. The empirical investigation was conducted 

using data for global wine trade in sparkling and still wine collected from secondary sources 

for the period from 1996 to 2019. After presenting the basic descriptive statistics and based on 

the gravity model theory, we estimate the gravity model for both exports and imports using 

Poisson Pseudo-Maximum Likelihood Estimator. At the end of the paper, we explain the 

possible reasons for the observed differences between sparkling and still wine trade in terms of 

the gravity model variables. The rest of the paper is organized as follows. Section two presents 

a literature review on international wine trade. The methodology and data used are explained 

in section three. The fourth section of the paper presents the main results of the empirical 

analysis and discussion. The final section of the paper provides a conclusion and 

recommendations for future research. 

 

2. LITERATURE REVIEW 

Due to the large number of wine producers, sellers, and buyers, Rebelo et al. (2018) define the 

wine industry as a great example of monopolistic competition, where there are free exits and 

entries into the industry in the long run, making it a dynamic market. Therefore, the 

globalisation and liberalisation of the wine trade and the impact of the removal of barriers 

through the free trade agreements is an interesting topic for researchers as these events simply 

add more dynamics to the mix (Rickard, et al., 2018, Anderson, Wittwer, 2018). The reduction 

of barriers in the global market has contributed to the increase in international wine trade flows. 

However, the drivers of competitiveness at the micro level are changing, especially with new 

competition from New World wine regions. According to research by Bargain et al. (2018), 

comparative advantage in the wine industry is not static or uniform. Comparative advantages 

that traditional wine producing countries had were no longer enough to maintain their leading 

position. The breaking down of barriers has brought new wine producing countries into the 

global wine scene. In their paper, Bargain et al. (2018) conclude that China, New Zealand, and 

Chile have the greatest potential to make their mark on the global wine scene due to their 

competitive advantages, which differ from those of traditional European wine-producing 

countries. High wage and land costs are cited as potential barriers for European wine producers 

to continue dominating the world wine scene. According to the latest research by Carbone et 

al. (2021), in which the authors focus on target markets, the products of the old wine world are 

considered more sophisticated, especially those from Italy and France. This may still be a 

competitive advantage of Old World countries, but the question is until when. Cardebat and 

Figuet (2019) analysed French wine exports and concluded that they became less competitive 

in the 2000s due to foreign competitors (competitors from New World countries) with lower 
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prices and due to the appreciation of the Euro against the USD and GBP. According to the 

research of Galati et al. (2017), specialisation of wine producing countries leads to wine 

destination recognition and competitive advantages. This paper deals with the international 

wine trade in the period from 1996 to 2019. In the considered period, wine imports increased 

by 120%, from 48.4 million hectoliters to 106.5 million hectoliters, while wine exports 

increased by 94%, from 54.5 million hectoliters to 105.8 million hectoliters (www.oiv.int). 

During the same period, the average value of imports between country pairs remained the same, 

about $3.8 million, while the number of country pairs between which wine is imported 

increased from 2,828 to 8,024 country pairs. The average value of exports increased by 37.2% 

from $2.34 million to $3.21 million, and the number of country pairs between which wine 

exports take place increased from 4,672 to 10,361 (UN Comtrade, 2021). Given the above 

figures, we can see a rapid increase in international wine trade flows. As mentioned above, the 

world wine market has undergone many changes in the last two decades. Production, 

consumption and trade of sparkling wine and still wine experienced a boom. In this research, 

sparkling wine is defined based on the classification Harmonised System and explained in detail 

in section three of the paper. One of the main reasons for the rapid growth of wine production 

and trade is changes in consumer preferences. According to the International Organisation of 

Vine and Wine (OIV) report on the global sparkling wine market (2020), global sparkling wine 

production increased by 57% from 2002 to 2018, growing from 5% of global wine production 

before the 2008 crisis to 8% of global wine production in 2017. The distinctive feature of 

sparkling wines is that their production and export market is highly concentrated (almost half 

of the 2018 production came from Italy and France, while France had 51.4% of the market share 

in sparkling wine exports) (Thome, Paiva, 2020). In 2019, the world trade of sparkling wine 

recorded a value of $7.1 billion. The gravity model became one of the most used models in the 

analysis of international trade, and it is also used in the analysis of wine trade (Lombardi, et al., 

2016, Castillo, et al., 2016, Gouveia, et al., 2018, Martinho, 2019). In their work, Lombardi et 

al. (2016) used an extended version of the gravity model to analyse trade in the intra-EU market, 

focusing on France, Italy and Spain, and concluded that there is a difference between bulk and 

bottled wine in terms of competitiveness, the impact of prices, transport costs and distance on 

export volumes. In the same year, another research was conducted by Castillo et al (2016). They 

analysed the international wine trade of bulk and bottled wines and concluded that higher 

income, lower prices, cultural and geographical affinities, and trade agreements promote wine 

exports. Researchers Balogh and Jambor (2018) examined the role of culture, language, and 

trade agreements in global wine trade. According to their research, larger countries export more 

wine, transportation costs increase with geographic distance, and global wine export costs are 

lower when trading partners are culturally similar. 

 

3. METHODOLOGY & DATA 

In our analysis we use standard panel data estimator that is used in the gravity model, that is 

Poisson Pseudo Maximum Likelihood (PPML) estimator. By using panel data, we have 

possibility to control for heterogeneity between trading pairs, and we do that by including 

importer and exporter dummies. The gravity equation in multiplicative form for panel data is 

generally formulated as follows: 

 

𝑇𝑖𝑗𝑡 = 𝑂𝑖𝑡𝐷𝑗𝑡Ω𝑖𝑗𝑡     ,            [1] 

 

where Tijt is the monetary value of exports/imports from/of country “i” to/from country “j” in 

time “t”. Oit includes origin country factors (usually gross domestic product), effectively 

representing the supply of exports (in general equilibrium context of the gravity model), 

whereas Djt importer-specific factors (again, gross domestic product), effectively presenting the 
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demand for imports of the destination market “j” in time “t”. The last term, Ωijt, denotes the 

variables that origin and destination countries have in common. Equation [1] could be 

considered as a naive form of gravity equation. The more recent approach is to include fixed 

effects for exporter and importer, which are, in case of panel data, time varying, e.g. exporter-

year and importer-year specific effects, in order to account for multilateral resistance terms 

(MRT). By including MRT in the model, we control for the effects of third countries on the 

bilateral trade between county i and j. We developed the following econometric model, that is 

based on Equation 1, and which is in additive form, obtained with logarithmic transformation 

of the original model: 

 

𝑡𝑟𝑎𝑑𝑒𝑖𝑗𝑡 = 𝛽0 + 𝛽1𝑙𝑔𝑑𝑝𝑜𝑖𝑡 + 𝛽2𝑙𝑔𝑑𝑝𝑑𝑖𝑡 + 𝛽3𝑙𝑑𝑖𝑠𝑡𝑖𝑗𝑡 + 𝛽4𝑐𝑜𝑙𝑜𝑛𝑦𝑖𝑗 + 𝛽5𝑙𝑎𝑛𝑔𝑖𝑗 +

𝛽6𝑟𝑡𝑎𝑖𝑗𝑡 + 𝛽7𝑐𝑜𝑛𝑡𝑖𝑔𝑢𝑖𝑡𝑦𝑖𝑗 + 𝜆𝑡 + 𝑢𝑖𝑗𝑡                                                      [2] 

 

In Equation 2 trade represents trade flows from country i to county j in time t. We estimate the 

Equation 2 for exports and imports separately. When using PPML, we practically estimate 

linear-log model so the trade flows are in original values (expressed in USD dollars) due to the 

specific function form (Poisson likelihood function), while all other continuous variable are in 

logs. So, lgdp and lgdpd stand for log of the GDP at market prices for origin and destination 

country, respectively. Variable ldist stands for the log of the distance between trading partners. 

We use dummy variable colony, with the value 1 if the trading pair was ever in colonial or 

dependency relationship, 0 otherwise. Dummy variable lang is a dummy variable with value 1 

if the trading pair have common official or primary language, 0 otherwise. Dummy variable rta 

is a dummy variable with value 1 in the trading pair have signed reciprocal trade agreement, 0 

otherwise, while contiguity is a dummy variable with the value 1 if the trading pair shares the 

land border, 0 otherwise. 𝜆𝑡 stands for time fixed effects, while 𝑢𝑖𝑗𝑡 represents error term. When 

using PPML estimator we also control for country fixed effects by adding exporter and importer 

dummies. The bilateral trade data (exports and imports) that we use in our analysis comes from 

UN Comtrade and spans from 1996 to 2019. We use Harmonised System classification and 

define three product groups: (1) sparkling wine (HS code 220410), (2) Still wine in containers 

holding 2 liters or less (HS code 220421) and (3) Still wine in containers holding 2 liters or 

more (HS code 220429). The rest of the variables in our analysis come from Centre d'Études 

Prospectives et d'Informations Internationales (CEPII) database on gravity variables. Table 1 

contains descriptive statistics of our dataset. We emphasise that we calculated statistics only for 

wine (both sparkling and still) for which unit price does not surpass 25 dollars, since the unit 

prices greater than 25 where unreelable. This meant that our dataset contains 95% of the data 

that was originally obtained from UN Comtrade. In Table 1 trade represents average value of 

trade flows between trading partners, while we also show separate statistics for exports and 

imports (number of observations for exports and imports don’t sum to number of observation 

for total trade because same observations in total trade are re-export and re-import trade flows. 

We can also observe that 6.7% of the observed dyads (trading pairs) are dyads where one 

country is former colony and other is former colonizer. Also, 45% of trading pairs have some 

reciprocal trade agreement and 20.6% share similar language. According to UN Comtrade data 

in the period 1996-2019 imports of sparkling wine has tripled, from $1.8 billion in 1996 to $5.2 

billion in 2019. The number of pairs of countries in which imports take place also tripled, while 

average value of imports of sparkling wine remains the same. With exports the situation is 

slightly different. Exports of sparkling wine obviously also tripled, from $1.9 billion in 1996 to 

$6 billion in 2019, but the number of trading doubled which means that average value of exports 

of sparkling wine increased for more than 30%. Imports of still wine (up to 2 liters) tripled, 

from $7.2 billion in 1996 to $20.7 billion in 2019, and number of pairs of countries also tripled, 

while exports increased from $7.2 billion in 1996 to $23.0 billion in 2019, while number of 
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pairs of countries doubled. Average values of imports remain the same in the observed period, 

while the average value of exports increased for 50%. Imports of still wine (over 2 liters) more 

than doubled, from $1.4 billion in 1996 to $3.3 billion in 2019, while exports increased from 

$1.3 billion in 1996 to $3.5 billion in 2019. Average values of imports slightly decreased in the 

observed period, while the average value of exports increased for 25%. These statistics for still 

wine just shows that the consumer base is growing across countries.  

 

Table 1: Descriptive statistics 
     N   Mean   St.Dev   Median   min   max 

 trade 374149 2960000 2.91e+07 25141 1 1.58e+09 

 exports 190423 2850000 2.77e+07 28176 1 1.29e+09 

 imports 173081 3220000 3.13e+07 23503 1 1.58e+09 

 sparkling unitprice 84871 6.548 5.493 4.665 .001 24.996 

 still unitprice 146740 5.02 4.183 3.76 .001 25 

 traded volume 374149 1160000 1.38e+07 8312 1 3.33e+09 

 gdp o 370686 1.18e+09 2.81e+09 2.64e+08 12701.09 2.14e+10 

 gdp d 364093 1.29e+09 2.96e+09 2.64e+08 12701.09 2.14e+10 

 dist 372166 5556.095 4610.15 4495.316 2.738 19747.4 

 colony 373785 .067 .249 0 0 1 

 language 372166 .206 .405 0 0 1 

 rta 374131 .452 .498 0 0 1 

 contiguity 366138 .085 .279 0 0 1 

(Source: author’s calculation) 

 

4. RESULTS & DISCUSSION 

Table 3 contains the results of our main model. We can see that all the main gravity variables 

have the expected signs and are significant. That is, in the case of exports, the GDP of the 

destination country drives trade, while in the case of imports, the GDP of the country of origin 

(in this case, the country of origin is the country that imports wine) drives trade. In all cases, 

i.e. for sparkling wine, still wine in containers of 2 liters or less (still wine, 2L) and still wine 

in containers of more than 2 liters (still wine, 2L+), we can see the negative impact of transport 

costs, represented by the distance between trading partners, on both exports and imports. What 

is striking about our results is that the colonial linkages are only significant for exports of 

sparkling wine, which is generally more expensive. We find that the reason for this is that the 

production and hence exports of sparkling wine are highly concentrated, with the top 5 

producing countries accounting for 80% of the world's sparkling wine production (OIV, 2020) 

and some large producing countries exporting predominantly to former colonies, such as 

France, which exports more than 65% of total world colonial exports of sparkling wine. Also, 

the share of France's exports to former colonies in total world exports of sparkling wine is a 

remarkable 7%. Moreover, the size of the estimated coefficient is 50% smaller than the 

coefficient obtained in the study by Xiong et al. (2013), which is as expected since we estimate 

the model for trade between all trade pairs in the world, while they focus on French exports 

(and only those of Champagne) and use firm-level data. Language seems to significantly (and 

positively) affect only still wine trade. This would suggest that if we assume that the effect of 

similar language on trade is similar to the effect of similar culture, as argued by Fidrmuc & 

Fidrmuc (2016), trade in still wine is strongly influenced by it, as opposed to trade in sparkling 

wine. Reciprocal trade agreements seem to facilitate only imports, that is, RTAs are significant 

drivers for still wine imports, while they are not significant for exporters of both sparkling and 

still wine at the 5% significance level. We can say that the RTA impact results are inconclusive, 

but this is consistent with previous research findings such as those of Castillo et al. (2016). 
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Table 2: Results of estimation of Equation 2 using PPML 
  (1) (2) (3) (4) (5) (6) 

 exports exports exports imports imports imports 

VARIABLES 

Sparkling 

wine 

Still wine, 

2L 

Still wine, 

2L+ 

Sparkling 

wine 

Still wine, 

2L 

Still wine, 

2L+ 

        
lgdpo -0.781** -0.135 0.891*** 1.124*** 1.318*** 0.301** 

 (0.365) (0.222) (0.244) (0.165) (0.176) (0.139) 

lgdpd 0.873*** 1.156*** 0.307** -1.241*** -0.350 0.399* 

 (0.176) (0.128) (0.151) (0.351) (0.236) (0.219) 

ldist -0.814*** -0.545*** -0.885*** -0.434*** -0.294*** -0.559*** 

 (0.120) (0.112) (0.144) (0.143) (0.105) (0.136) 

colony 0.476** 0.268 0.119 0.334 0.209 0.0529 

 (0.237) (0.243) (0.275) (0.259) (0.256) (0.285) 

lang 0.259 0.864*** 1.432*** 0.411 0.924*** 1.474*** 

 (0.252) (0.160) (0.241) (0.263) (0.163) (0.248) 

rta 0.306* 0.171 0.0530 0.432* 0.348** 0.349* 

 (0.177) (0.142) (0.197) (0.251) (0.170) (0.189) 

contiguity 0.189 0.110 0.423* 0.121 0.0724 0.624*** 

 (0.254) (0.243) (0.222) (0.259) (0.224) (0.236) 

Constant 21.80** 0.638 -2.010 23.38*** -0.415 5.721 

 (9.402) (5.112) (5.849) (8.858) (5.774) (5.278) 

Time FE YES YES YES YES YES YES 

Exporter FE YES YES YES YES YES YES 

Importer FE YES YES YES YES YES YES 

Observations 41,267 68,363 31,864 36,098 64,309 33,540 

Pseudo R-

squared 0.929 0.906 0.796 0.935 0.911 0.810 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

(Source: author’s calculation) 

 

5. CONCLUSION 

Our research focused on investigating the possible existence of differential effects of some 

important trade-shaping variables such as common language/culture, common historical 

relations and trade agreements on trade in different types of wine, namely sparkling wine and 

still wine. We used a well-established gravity model to test our assumptions. Our results show 

that similar culture, proxied by a common or similar language, is the driving force for 

international trade, both exports and imports, of still wine, but not sparkling wine. We argue 

that the reason could be that still wine is on average cheaper than sparkling wine and therefore 

has a larger consumer base. In addition, still wine is more embedded in culture and its 

consumption is not as associated with festivities as is the case with sparkling wine. On the other 

hand, common historical ties might drive exports of sparkling wine, as its consumption is 

considered more prestigious, i.e., it is a luxury product. Moreover, as we previously mentioned 

sparkling wine production and trade is highly concentrated, with the France being dominant 

producer, so their sparkling wine is exported all over the world, regardless of language. Since 

we obtained our results using aggregate trade data, future research should focus on primary 

analyses at the firm level to broaden the research scope and provide more subtle answers to the 

question of what drives the demand for sparkling wine compared to still wine. 
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