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ABSTRACT 

The objective of this study was to analyse the impact of positive externalities of international tourism 

demand on increasing the market power (MP) of an extra virgin olive oil (EVOO) wholesaler in Croatia. 

In the context of this article, the MP measures how close the wholesaler can set the actual price of 

EVOO to the maximum the retailer wants to pay. Our hypothesis explained how the additional demand 

of tourist consumers for EVOO could stimulate and increase the MP of the wholesalers. Here, it was 

important to remember that the EVOO market signals relatively asymmetric quality information about 

products that varies in certain ranges. The selected time-series span the weekly period from 2017 to 

2019. We used the Toda-Yamamoto approaches of causality in the relationship between the EVOO 

price gap and tourism overnights, as well as the autoregressive distributed lag model (ARDL) bounds 

test for cointegration. For larger EVOO bottles (0,75 l and 1 l), there is unidirectional causality flowing 

from tourism consumption, which we presume originates from the tourism demand variable, to MP. 

There is a relevant bidirectional causality in the case of the 0,25 l bottle. Tourism in a purchased bottle 

of 0,5 l does not manifest any side-effect impact on MP. This pioneering study has investigated the 

relationship between the MP of EVOO wholesalers in Croatia and tourist demand. An inventive view 

has been adopted with regard to the theoretical concept of measuring MP, but also due to the steps 

towards the use of ARDL bound testing. 
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INTRODUCTION 

This article investigates the MP of EVOO, which in our opinion is associated with rising 
international tourist demand, at least until the Covid-19 pandemic, using the example of the 
Republic of Croatia’s wholesale trade. We argue that purchasing power is enriched by tourist 
buyers, which in turn causes EVOO price rises, empowering wholesalers’ position in the supply 
chain. International tourist demand has recorded high growth rates in recent years, which has 
increased the consumer potential for buying bottled EVOO in Croatia. Using the positive 
externalities, our hypothesis asserts that tourist consumers cause an increased MP for wholesalers. 

The research on market power (MP) in the olive oil trade is relatively scarce and it is mostly 
centred on exports [1, 2]. Before exploring the connections between MP and the growth in 
tourism, in order to justify researching the topic in that direction, we should state that the MP 
of wholesalers has grown generally because of their sizes, economics of scale, and 
organisational advantage. Wholesale provides a genuine economic function in the European 
economy; from a value chain perspective, it is an input to almost all production processes (the 
highest share of wholesale inputs had found in food and beverages and the lowest in 
construction, see in [3]). The rise of wholesalers has been driven by an intuitive 
complementarity between their sourcing of goods from abroad and an expansion of their 
domestic distribution network to reach more buyers. Both elements require scale economies 
and lead to increased wholesaler market shares and markups, as explained in [4]. 

During the past two decades, Croatia has experienced rapid growth and the spread of supermarket 
chains; moreover, the number of shelves in tourist centres has multiplied. Several factors 
account for this spread of shelves along with the occurrences of new trade counters, including 
the penetration of international supermarkets (Lidl, Kaufland, Spar, etc.) in Croatia seeking 
for a new profit source, greater economies of scale and scope, and more efficient procurement 
and distribution systems. Furthermore, the country’s well-development tourism industry, EU 
membership, and expected increasing per capita income have encouraged a new demand 
potential for EVOO products, which influenced in engrossing supermarkets. 

Due to increased costs and safety risks associated with losses, family olive planters (although 
this topic is out of the focus of this article) have been coerced to deliver produced EVOO to 
the wholesaler rather than leaving store surpluses unsold.  

The wholesaler, in the oligopoly market structure, poses the strong potential for double 
marginalisation (both stages mark up prices above marginal cost) and its associated 
inefficiencies (double deadweight losses), as well as the potential effect on price transmission 
throughout the chain at the horizontal structure level, i.e. from the food processing stage to 
the retailing stage [5]. The modern distribution channels (hypermarkets, supermarkets and 
discount stores) and their prices are major final absorbers of these EVOO prices, which 
buyers accept (or become the default due to boycotting).  

Tourist buyers may distort extra-market sources of information about EVOO reputations, and 
it is very rare that there is repeated trade that serves a correctional purpose. This is especially 
the case when EVOO with a falsified declaration of content quality is involved. The analysis 
of Croatia’s IPTPO panellists, the internationally recognised olive oil tasters in the county 
among the very few, indicate that one in three oils chosen randomly does not correspond to 
the category of EVOO; also according to [6] most of the imported oils from abroad do not 
meet the quality which is declared on the labels of EVOO bottle. 

In relatively unknown products, such is exotic EVOO bottled in a small volume with a decent 
design, functions as a souvenir as opposed to a grocery item; that items may not ever signal 
required quality via the price level.  
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Food souvenirs are tangible reminders of a travel destination and play an important role in the 

hospitality and tourism industry [7]. Bottled EVOO as a souvenir is often a mandatory purchase 

guided by an instinct desire to possess a suitable symbol of a meagre but above all healthy 

Mediterranean diet. In this context, the organoleptic quality does not have to be commensurate 

with the price. Under such circumstances, the utility function can be non-negative for a 

specific price range and generate an inverted U-shaped function. According to [8], the EVOO 

market in Chile is a good example. Therefore, minimal and maximal prices can significantly 

deviate, hitting consumer surplus. Consumer knowledge of this product, we argue in this 

article is still limited, especially for foreign, myopic, and naïve tourist consumers. 

In this article, we also argue that in circumstances of asymmetric information 

communication, ‘money for value’ or EVOO prices may vary in ranges. That range 

constructs an imaginary price gap for which the trajectory can deviate from the average price, 

which may in turn anticipate the wholesaler MP. In this article, the model will be put to the test for 

the very first time the hypothesis that demand generated by tourism has significantly stimulated the 

widening price gap in EVOOS trading, driving the MP of wholesalers higher and higher.  

Therefore, we have given serious attention to the ‘tourism and MP effect’ nexus which affects 

demand for the bottled EVOO market. To that end, we have used a different approach to investigate 

the relationship among olive oil MP and tourism growth, namely an ARDL cointegration test 

developed by [9-10], as well as the specific technique of causality analysis given in [11], 

based on weekly data for the period between 2017 and 2019. This recent three-year period 

has been chosen because these have been the most prosperous years in terms of Croatia’s 

tourism industry development.  

Modelling the relationship function between the MP of EVOO from a wholesaler perspective 

and tourism demand is an important area of research. The price gap, i.e. differential prices for 

EVOO, will be instrumented in our objective to deliver the impact of international tourism 

overnight stays on MP. The rest of this article is organised as follows: in Section 2 provides a 

short literature review; Section 3 explains the theory and general model and constructs the 

estimation procedure (including the unit root test, the ARDL approach and Toda-Yamamoto 

causality analysis), as well as providing the data; Section 4 explains the empirical results; 

and, finally, Section 5 offers concluding remarks and outlines the policy implications. 

LITERATURE REVIEW 

The subject of MP in the olive oil trade has not been studied extensively, at least according to 

academic articles composed in the past. A comparative analysis of the MP of olive oil 

exporting countries indicates that exports are imperfectly competitive in the EU market, and 

that Italy has higher MP compared to Spain and Greece [2]. Other authors reached a similar 

finding as far as Italy is concerned while Tunisia has the lowest MP in relative terms [1]. 

Both articles place the research problem in the environment of economic comparative studies 

of the Mediterranean countries, using the same method to measure the exporter’s MP, as in [12].  

In papers written by other authors, there is an assumption that olive oil tourism based on a 

typical gastronomic product of internationally recognised quality boosts sustainable 

destination development [13]. Oleotourism, or olive oil tourism, is a practice that contributes 

to highlighting an emblematic resource for Europe, with a special emphasis on the countries 

of the Mediterranean basin, receiving the mayor number of consumers interested in this type 

of resource [14]. Links between the tourism demand and olive oil supply, in various perspective are 

brought to light in manny papers [15-19]. Some authors, like [20] have emphasised that the 
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price of EVOO is highly subject to variability, meaning the consumer is not able to perceive a 

price of reference. In a study addressing consumer misuse of country-of-origin labels 

conducted in Italy, the authors test whether there is a price differential associated with the 

country-of-origin information for EVOO [21]. As a high value commodity on the market, 

EVOO is a suitable target for fraudsters [22]. To address whether there is a relationship 

between the value of attributes based on the market price and on consumer utilities a hedonic 

price (HP) approach is combined with the actual consumer utilities from a real choice 

experiment (RCE) for EVOO attributes in a study produced by [23]. Various tastes and 

preferences, demand and supply, the rental position of stores, and other complexities dictate 

the range of price heterogeneities for the homogenous product, accentuating standard consumer 

theory. Furthermore, search frictions resulting from agents’ imperfect information about 

sellers’ prices explain the price dispersion in otherwise homogeneous product markets [24]. 

Other authors underline that the olive-oil based tourism loses momentum in a rural destinations, 

since many cultural cities are offering tourism experiences focused on highlighting the 

cultural and sensory content of gastronomy and typical productions such as EVOO [25-27]. 

THEORY, METHODOLOGY AND DATA 

THEORY 

The literature suggests a considerable range of MP measures based on industry concentration 

measures, entry barriers, and various indexes (for more one can see [28]). We will not 

consider the theoretical underpinning in that direction because we are dealing with a 

homogenous product based emerging MP rather than a firm or a sector. Otherwise, 

profitability data or EVOO returns is unfortunately lacking. 

Our theoretical consideration is based on [29], which tells that MP and a large markup arise 

because there is a product (in our case EVOO) that customers happen to enjoy and are willing 

to pay a premium to obtain. The retailor, we assume, buys EVOO at storage from the 

wholesaler agent, with whom they communicate on a regular basis. There is a maximum 

price that the retailer will pay for bottled EVOO from the wholesaler, and that price depends 

on the quality of the oil itself, the convenience of the store location, and how pleasant his or 

her staff are to the final customers. If the retailor strategically does business with zero profit 

margin, minimum prices will be a frequent attractor to that store. The actual price that the retailor 

pays lies somewhere between those two. In the opposite case, one of the two subjects (retailor 

or wholesaler) would refuse to participate in the transaction of traded EVOO. Further, if we 

transpose a previous theoretical story on the wholesaler perspective, we have to turn the 

situation upside-down.  

The consequence of this mental exercise provides us with the metrics of MP. However, there 

is a different way to conceive of and measure the MP of EVOO on wholesaler grounds. 

Rather than focusing on total economic profits from EVOO trafficking (as stated previously, 

that micro-segmented panel data is unfortunately unavailable), we could instead focus on the 

extreme price poles (maximum and minimum) considering that the minimum price is 

approximately equivalent to the value charged by wholesalers relative to their costs. 

The MP of wholesalers is therefore a measure of how close the wholesaler agent can set the 

actual price up to the maximum according to which that agent will sell considering the 

operating cost. The marginal cost per item in this case is the actual price paid to the lowest 

price a wholesaler will accept. Therefore, even if we do not know the profits that wholesalers 

receive in such exchanges, we can measure the MP. The larger the trade, the more abnormal 



Z. Šergo, J. Gržinić and A.S. Ilak Peršurić 

530 

the return yielded by the MP. This might be supported by asymmetric information 

communication between the tourist customer and the retailor. 

We assumed that the swollen demand for EVOO due to increased overnight tourist stays in 

recent years has positively affected the growth of the MP for wholesalers. 

The set general theoretical model depicts the narrative connection, and this is followed by the 

empirical verification. 

 MP = f (+ NIGHT), (1) 

where MP is as we suggested, streamlining, ground on the differential between maximal price 

and minimal price; that gap is a proxy for the MP and NIGHT represents international 

overnight stays, which on the other hand is a proxy for international tourism demand. 

Such a formulation is in line with the aforementioned general consideration regarding the link 

between overnight tourist stays and the MP in the oil wholesaler’s market consideration. 

Accordingly, the main hypothesis of this study is as follows: an increase in overnight stays 

involving international tourists boosts the MP of EVOO from a wholesaler perspective. 

ECONOMETRIC METHODOLOGY 

ARDL cointegration and bounds tests 

To analyse the long-term relationship between a set of variables, authors [10] suggested the 

use of an autoregressive distributed lag procedure or bounds test that does not require stationary 

pre-testing, and which can be used regardless of whether the variables are I(0), I(1), or 

mutually cointegrated, given that none of the series is I(2). Despite these relaxing 

circumstances, we have produced a verification to determine whether second-order 

integration in some time series exists by conducting a ADF and DF-GLS unit root test in 

order to eliminate further exercises with data that encompass some of the variables. It is 

highly probable that the results will direct us to employ an ARDL bound test [10]. Therefore, 

if those tests show that the individual time series variable is either I(0) or I(1), an analysis 

with that price of EVOO will continue with the bounds test. The ARDL model has a certain 

number of advantages over traditional methods of testing cointegration. Firstly, as specified 

before, this method puts less strain on unit-root testing. Secondly, we can simultaneously 

estimate the short-run as well as long-run relationship among the variables using the ARDL 

bound testing procedure. Our sample has 156 weekly observations; the characteristics of 

long-term regressed series do not lose significance due to a considerable amount of high-frequency 

data. In addition, the ARDL model takes care of endogeneity issues by adding lags for both 

dependent and independent variables in the model. Finally, the ARDL model can be 

converted into a twin unrestricted error correction model (UECM), including both short-run 

and long-run dynamics. The bounds test is based on the following UECM: 

 Δ𝑌𝑡 = 𝑐𝑜𝑛𝑠𝑡 + Σ𝛽Δ𝑌𝑡−1𝑘𝑖 = 1 + Σ𝛾Δ𝑋𝑡−1𝑘𝑖 = 1 + 𝜔𝑌𝑡−1 + 𝜃𝑋𝑡−1 + 𝜀𝑡, (2) 

where Yt denotes price gap measured in EVOO and Xt denotes a tourist overnight stay as a 

single input (as explained previously), both expressed in natural logarithms. An appropriate 

lag selection is based on the Schwarz Bayesian Criterion (SBC). The automated model selection 

process involves choosing the maximum lag for each regressor, which is set as 8 (because the 

data is weekly). The ARDL procedure allows for the possibility that the variables may have 

different optimal lags (after the searching process has ended), whereas this is impossible with 
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conventional cointegration procedures. The null hypothesis for no long-term relationship between the 

price gap and the tourism input variable is not rejected, by testing the 𝐹-statistic, when: 

𝐻0: 𝜔 = 𝜃 = 0, 

against the alternative 

𝐻0: 𝜔 ≠ 𝜃 ≠ 0. 

Instead of the conventional critical values, authors [10] proposed a bounds test for two sets of 

critical variables. The first set assumes that all variables are (0), and the other set assumes 

that all variables are (1). If the tested 𝐹-statistic (or Wald statistic) value lies below the lower 

bound critical value, then the null hypothesis of a non-existent cointegration relationship 

cannot be rejected; further, if it exceeds the respective upper bound critical value, the null 

hypothesis is rejected. If the tested 𝐹-statistic value falls within the lower and upper critical 

value bounds, inference is inconclusive. Furthermore, because of the potential existence of a 

trend in the series (if the former case is unable to identify cointegration between two series), 

estimations are completed to satisfy the unrestricted intercept and no trend case (as an 

auxiliary test). Model diagnostic checking is particularly significant in the sense that some 

important ARDL assumptions such as errors are serially independent and normally 

distributed. Estimations are completed using an ordinary least squares procedure alongside 

the White’s test for cross-sectional heteroscedasticity-consistent standard errors, as well as a 

covariance matrix, appropriate serial correlation diagnostics (the Breusch–Godfrey LM test), 

and the Jarque–Bera statistic for the normality test. The graphical recursive CUSUM and 

moving sum (MOSUM) of the recursive residuals according to [30, 31] are applied to detect 

whether any autoregressive structure is integrated into the model. These tests have been 

employed to assess the parameter stability of the model. 

Causality analysis 

The initiation of proceedings within Toda-Yamamoto causality analysis occurs if the 

cointegration link between MP and NIGHT persists. Formally speaking, if a price gap and an 

international tourist overnight input as a metric of consumption are regressed against one 

another in levels, the resulting residuals essentially represent error correction terms. These 

terms measure deviations in the long-run equilibrium between the two series. Hence, the 

ARDL (1) can be re-parameterised after replacing Yt−1 and Xt−1 with the lagged residuals:  

 Δ𝑌𝑡 = 𝑐𝑜𝑛𝑠𝑡 +  ECTt–1Σi=1
n𝜌Δ𝑌𝑡−1 + Σi=1

p𝜎Δ𝑋𝑡−1 + t, (3) 

e.g., the error correction model via the two-step procedure of Engle and Granger.  

These lagged residuals represent an error correction term, denoted in this article by ECTt–1, 

which provides an insight into the speed of adjustment to a long-run equilibrium within a 

particular time frame from a change to one of the series. Furthermore, if the coefficient of 

ECTt–1 is statistically significant (by t-value), long-run causality is confirmed. ECTt–1 should 

be between 0 and 1 with a negative sign, which implies convergence of the system back to 

the long-run equilibrium position. 

Additionally, the direction of cause and effect between the variables – testing the hypothesis 

that tourist demand measured by the number of overnight stays causes an increase in the MP 

of EVOO wholesalers – will be clarified by using the Modified Wald test (MWALD) 

recycled according to the Toda-Yamamoto (1995) procedure. The MWALD test skips obstacles 

and problems associated with the classic Granger causality test resulting from non-stationarity or 

cointegration between series. It is to be expected that the latter problems would cause a 

theoretical inconsistency in collision with the empirical performance of the classical Granger 
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causality test [32-34]. Unlike the Granger causality test, the Toda-Yamamoto (1995) 

causality test is performed using a standard VAR model in levels rather than first differences; 

this process minimise the risk of misidentifying the order of integration [35]. 

To apply the Toda-Yamamoto [11] version of the Granger non-causality test, we summarise 

the MP–NIGHT model in the following VAR system: 

 𝑀𝑃𝑡 = 𝛼0 + ∑ 𝛼1𝑖 
𝑘
𝑖=1 𝑀𝑃𝑡−1 + ∑ 𝛼2𝑗 

𝑑𝑚𝑎𝑥
𝑖=1 𝑀𝑃𝑡−𝑗 + ∑ 𝛿1𝑖 

𝑘
𝑖=1 𝑁𝐼𝐺𝐻𝑇𝑡−1 + ∑ 𝛿2𝑗 

𝑑𝑚𝑎𝑥
𝑖=1 𝑁𝐼𝐺𝐻𝑇𝑡−𝑗 + 𝛾1𝑡, (4) 

 𝑁𝐼𝐺𝐻𝑇𝑡 = 𝛽0 + ∑ 𝛽1𝑖 
𝑘
𝑖=1 𝑁𝐼𝐺𝐻𝑇𝑡−1 + ∑ 𝛽2𝑗 

𝑑𝑚𝑎𝑥
𝑖=1 𝑁𝐼𝐺𝐻𝑇𝑡−𝑗 + ∑ 𝜂1𝑖 

𝑘
𝑖=1 𝑀𝑃𝑡−1 + ∑ 𝜂2𝑗 

𝑑𝑚𝑎𝑥
𝑖=1 𝑀𝑃𝑡−𝑗 + 𝛾2𝑡. (5) 

From (3), the Granger causality from NIGHTt to MPt implies 1i  0 for all i; similarly, in (4), MPt 

Granger-causes NIGHTt if 1i  0 for all i. The bi-variable model is estimated using 

seemingly unrelated regression (SUR), as in [35]. 

ABOUT THE DATA 

In order to examine the relationship among the variables, the study used weekly time-series 

data from 2017-2019 for four different volumes of bottled EVOO. In this study, the MP proxied by 

price gap is the dependent variable. Tourism demand is proxied by overnight stays (NIGHT), 

and this is the only variable singled out as the independent variable. MP in our reconsidered 

theory of price differential variability provides the basis for its dynamic measurement. The 

MP marked with different volume labels – detailed later in the text – will distinguish various 

prices per volume: 0,25 litres, 0,5 litres, 0,75 litres, and 1 litre. Auxiliary variables (maximal 

and minimal prices) for calculation of MP were sourced from an overview of wholesale 

EVOO prices by week given in Kn per litre, given in [36]. 

International tourism overnight stays (NIGHT) sourced from Eurostat [37] are used as a 

measure of tourist demand, and in this study have been used as an alternative (substitutive 

term) to tourism consumption given that this could not be deduced from the Eurostat website 

on a weekly frequency. This procedure has been undertaken to match the same data 

consistently with the MP time series variable. 

A few extra words would be good to mention here, in this data section. 

The tourism overnight time series data is unfortunately in the form of quarterlies. Because of the 

ARDL time series methodology, the postulated requirement of designed studies is a disaggregation of 

their lower-frequency value to higher (or weekly unit) values. The tourism overnight stays 

data and the inherited seasonality in that data has enabled us to obtain weekly tourism 

overnight stays entries with a prudent time span length (2017week1–2019Qweek52) through 

temporal desegregation techniques, as explained by Chow-Lin (for more, see in [38]). All the 

variables used in this article come in their natural log form. 

The data series for the selected economies contains 156 weeks. Hence, we suppose that 

idiosyncratic outliers and structural breaks may be hidden in the Data Generating Process (DGP) of 

our weekly time series. As pointed out above, an adequate technique to handle these 

handicaps is the ARDL bounds test approach. 

EMPIRICAL RESULTS 

UNIT ROOT TEST 

Before conducting tests for cointegration, it is vital to ensure that the variables under 

consideration have not been integrated at an order higher than 1. In the presence of I(2) or 

higher variables, the computed statistics provided by authors [10, 39] are not valid according 

to [40]. Thus, in order to establish the integration properties of the series, we used quick ADF 
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and DF-GSL unit root tests to confirm that none of the series was I(2). Accordingly, both 

tests were at level and at first difference (if the level test was non-stationary), and the results 

are shown in Table 1. 

Table 1. Unit root test (ADF and DF-GLS) test. 

 Augmented Dickey–Fuller Test DF–GSL 

Levels MP1 –11,800 (0)*** –4,022 (1)** 

First difference 
 

– – 

Levels MP075 –7,298 (1)*** –7,185 (1)*** 

First difference 
 

– – 

Levels MP05 –3,642 (3)*** –4,413 (2)*** 

First difference 
 

– – 

Levels MP025 –5,480 (2)*** –7,068 (1)*** 

First difference 
 

– – 

Levels NIGHT –2,511 (4) –2,912 (1)* 

First difference  –4,988 (4)*** –5,021 (3)*** 

Note: all the regressions include a linear trend in the levels and include an intercept in the first differences. 

Note: the numbers in parentheses are the optimal lag orders and are selected based on Schwarz Bayesian. 

Note: the DF–GLS test statistics include an intercept and a linear time trend in the levels and only an 

intercept in first difference [41]. 
*
significant at level 1 %, 

**
significant at the level 5 % 

***
significant at the level 10 % 

As indicated in Table 1, the ADF and DF-GLS tests reject the null hypothesis of the unit root 

at levels for MP variables in the full spectrum, implying that the dependent variables are 

stationary at levels. Nonetheless, regarding the independent NIGHT variable, we do not 

accept the 10 % significance. The null hypothesis is however rejected at the 1 % significance 

level, at the first difference, implying that the NIGHT variables become stationary at the first 

difference. In our case, we have a mix of I(0) and I(1) variables. Therefore, we can apply the 

tests proposed by authors [10] and proceed with the test for cointegration. 

RESULTS OF THE ARDL COINTEGRATION TESTS 

In the first step in applying the bounds test, we specified the optimal lag length of the UECM, 

i.e., Equation (1), and checked the long-run level equilibrium relationship. 

We have attempted to optimally set up the ARDL model and fixed an optimal lag, which is 

crucial. With an initial lag of 8, the automated model selection, according to minimal SBC [9], 

calculates the optimal lag length. The results of the cointegration test using ARDL are 

presented in Table 2. The estimated ARDL model has passed several diagnostic tests, 

meaning there is no evidence of serial correlation, heteroscedasticity, or deviation from 

normal distribution. The cumulative sum of the CUSUM and moving sum (MOSUM) for the 

recursive residuals plots – which is shown in Figure 1-4 from a recursive estimation of the 

model – also indicate stability in the coefficients over the sample period in all cases (in 

Appendix). This indicates that the model is well founded and suitable for the study of 

cointegration among the variables. 

The F-statistics for cointegration analysis based on the selected ARDL models are reported in 

Table 2 for all EVOO price gap cases. All the reported F-statistics – as well as the t-statistics – lie 

above the upper bounds; consequently, the null hypothesis of no cointegration is rejected and 

the precondition for cointegration is established in all four EVOO volumes. 
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Table 2. Result of the cointegration test using ARDL Approach (case III). 

Dep. 

variable 

Indep. 

variables 

Bounds 

F-test 

statistic 

Bounds 

t-test 
Cointegration LM-test JB-test HET 

MP025 Night 
40,168 

(0,000) 

–10,967 

(0,000) 
Yes 0,285 0,548 0,855 

MP05 Night 
6,951 

(0,001) 

–4,485 

(0,001) 
Yes 0,031 0,643 0,620 

MP075 Night 
38,444 

(0,001) 

–10,725 

(0,000) 
Yes 0,989 0,496 0,879 

MP1 Night 
39,433 

(0,000) 

–10,849 

(0,000) 
Yes 0,941 0,924 0,937 

Note: the critical values for the 𝐹-statistic are derived from table CI (III) (see Table 4). The range for 

the associated t-test is from lower-bound I(0) = –3,43 to upper-bound I(1) = –3,82. 

Note: LM is the Lagrange multiplier test for serial correlation with a 
2
 distribution, with only one 

degree of freedom; JB is the Jarque-Bera test for normality; HET is the Whitetest for 

heteroscedasticity with a 
2
 distribution with only one degree of freedom. 

Table 3. Critical Values for the ARDL modelling approach in relation to the Bounds test [10]. 

 Case III 

 
I(0) I(1) 

10 % critical value 3,17 4,14 

5 % critical value 3,79 4,85 

2,5 % critical value 4,41 5,52 

1 % critical value 5,15 6,36 

SHORT-RUN ESTIMATES 

Table 4 indicates the short-run implications of tourism overnight stays on the price gap, e.g. 

MP of wholesalers. While the EVOO price gap is found to have a lagged impact on itself in 

the case of 0,25 l (one lag) and 0,5 l (two lags), whereas in the case of the other two bottle 

profiles (0,75 and 1 l) there is an instantaneous autoregressive short-run impact. The price 

gap (or MP) affects its own trajectory negatively at a statistically significant level in two 

cases (in a bottle: volume 0,5 l and 1 l).  

Overnight stays have a positive and statistically significant lagged impact on price gap, e.g. 

the MP of wholesalers, in all bottle cases except for the 0,75 l case where that impact is enhanced by 

the instantaneous die out. One time-lagged error correction term is negative and statistically 

significant at a 1 % level in the case of all the analysed price gaps for the various bottles. 

LONG-RUN ELASTICITY 

We consider weekly measurement of the included variables with 156 observations to be a 

sufficiently reliable basis to estimate the long-run interference of tourism overnight stays on 

the price gap in EVOO trading. 

Table 4. Results of the short-run estimates. 
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Volume Variables 
Lags 

0 1 2 3 

0,25 l 

ΔMP – 
–0,497 

(–6,899) 
– – 

ΔNOC 
0,001 

(0,125) 

0,097 

(0,846) 

0,023* 

(1,869) 

0,507** 

(2,086) 

ECMt_1 
–0,811*** 

(–7,448) 
– – – 

0,5 l 

ΔMP  
–0,372 *** 

(–3,967) 

–0,173** 

(–2,312) 
 

ΔNOC 
0,376 

(0,126) 

0,451 

(0,024) 

0,047** 

(2,231) 

0,866* 

(1,935) 

ECMt_1 
–0,443*** 

(–4,599) 
– – – 

0,75 l 

ΔMP 
0,890 

(1,315) 
– – – 

ΔNOC 
0,590** 

(2,153) 

0,887** 

(2,332) 

0,342 

(1,276) 

–0,414 

(–0,743) 

ECMt_1 
–0,890*** 

(–10,823) 
– – – 

1 l 

ΔMP 
–0,920 

(–10,850) 
– – – 

ΔNOC 
0,181 

(0,845) 

0,455 

(0,873) 

0,955 

(0,821) 

0,144*** 

(2,561) 

ECMt_1 
–0,870*** 

(–10,945) 
– – – 

*
significant at level 1 %, 

**
significant at the level 5 % 

***
significant at the level 10 % 

The long-run elasticity of a single independent variable (NIGHT) with respect to the 

dependent variable (MP) is shown in Table 4. All EVOO price gaps referring to various sold 

bottles have statistically significant and positive relationships, and are affected by an increase 

in international tourism overnight stays. Here, as predicted in the theoretical overview, we 

can state that tourism demand causes a price gap/MP increase for wholesalers. 

Table 5. Long-run estimates of dependent variable MP. 

Variables 0,25 l volume 0,5 l volume 0,75 l volume 1 l volume 

NOC 
0,76** 

(2,311) 

0,756** 

(2,231) 

0,329*** 

(2,897) 

0,412* 

(2,119) 

intercept 
2,447 

(1,452) 

1,296 

(1,397) 

1,185 

(1,264) 

1,826 

(1,003) 
*
significant at level 1 %, 

**
significant at the level 5 % 

***
significant at the level 10 % 

TODA-YAMAMOTO CAUSALITY TEST 

After estimating long-run results, we proceeded to the causality test. However, first the long-

run causality is conducted by the coefficient t-statistics, which stand before the ETCt-1, 

wherein this term measures how fast the deviations from the long-run equilibrium die out 
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following changes in the NIGHT variable. The lagged ECT coefficients from Table 5(4) 

show that international overnight stays and MP in all types of contracted bottled EVOO were 

restored to the long-run equilibrium. The analysis of Equation (6), as presented in Table 7, 

indicates that there is long-run cointegration among the variables at the 1 % significance 

level; moreover, the ECT coefficients revealed in Table 8 imply that any deviation from the 

long-run equilibrium is corrected within the adjustment speed range of 44-89 % (the quickest 

speed is measured for the 0,75 l volume EVOO bottle). This also indicates a strong causality 

for the tourist demand variable on the MP of EVOO wholesalers. 

From the estimation of the Toda-Yamamoto Granger causality test (see Table 5), we can 

make the following assertion based on the results of this study: 

For 0,75 l and 1 l bottled EVOO there is unidirectional causality flowing from international 

overnight stays demand to the price gap (MP), thereby supporting our hypothesis that tourism 

affects MP in EVOO trading. For the 0,25 volume bottle, the reverse causality evidence, 

where tourism overnight stays is caused by price gap, revealed that the MP also has side-effects 

on tourism overnights, thus forming a bidirectional causality linkage.  

Table 6. Toda-Yamamoto no-causality test two-variate VAR model results. 
EVOO 

volume 
Lag(k) Lag (k+dmax) Chi‑sq Prob. Direction of causality 

0,25 l 
1 1+2 5,654 0,098* NIGHT → MP 

1 1+2 13,455 0,018** MP → NIGHT 

0,5 l 
1 1+2 2,756 0,446 NIGHT do not cause MP 

1 1+2 9,966 0,813 MP do not cause NIGHT 

0,75 l 
1 1+2 12,734 0,013** NIGHT → MP 

1 1+2 0,814 0,556 MP do not cause NIGHT 

1 l 
1 1+2 9,388 0,024** NIGHT → MP 

1 1+2 0,896 0,403 MP do not cause NIGHT 
Note: k+dmax denotes VAR order. The lag length selection was based on AIC: Akaike information 

criterion.  
*
significant at level 1 %, 

**
significant at the level 5 % 

***
significant at the level 10 % 

→one-way causality 

CONCLUSIONS AND POLICY IMPLICATIONS 

This article was directed towards attaining a full understanding of the causal relationships 

between international tourism overnight stays and the MP of EVOO from the wholesaler’s 

perspective. For the bottled EVOO products that pass the rigorous statistical testing – the unit 

root, cointegration, and bounds testing [10], Toda-Yamamoto causality analysis was also 

particularly important. 

Having applied the ADF (Augmented Dickey-Fuller) and DF–GLS (Elliott, Rothenberg, and 

Stock) unit root tests, we found that the variables are a mix of I(0) and I(1). Hence, the ARDL 

bounds test approach of cointegration has been employed followed by the Toda- Yamamoto 

Granger causality test in order to shed more light on the relationship between international 

tourism stays and the MP of wholesaler agent proxies by price gap. The positive empirical evidence 

about cointegration is acquired from ARDL bounds test and research proceeded by investigating 

facts about the short-run and long-run relationship, as well as the ECM based strong causality 

test and finally the Toda-Yamamoto Granger causality test. The results from the ARDL 
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approach demonstrate that, regardless of which volume has been purchased, EVOO reveals 

cointegration, which is manifested in the assumed link between the MP and tourist demand. 

There is significant statistical evidence that tourist demand has swelled in recent year, and 

that international tourism overnight stays have had a positive impact on the MP growth of 

EVOO in both the short-run and the long-run. 

For larger bottles (0,75 and 1 l), there is unidirectional causality flowing from tourism 

consumption, which we supposed originated from the NIGHT variable, to the artificially 

constructed MP variable. This fact supports our thesis that tourism growth impact elevates the 

MP of wholesalers thanks to the product discussed within this article. The feedback hypothesis 

discovered here has been found to be relevant in the case of 0,25 l. In this case a bidirectional 

causality unfolded. In addition, 0,5 l bottled EVOO does not manifest any side-effect 

relationship at all, at least when this issue was assessed via Toda- Yamamoto causality testing. 

Our insights are invaluable for the implementation of any relevant tax policy 

measures/instruments with the objectives of advancing either non-board consumption or 

augmenting the consumer surplus regarding EVOO purchases, presupposing the desire to 

pursue olive style tourism. The consumers, in particular foreign tourists, are not very 

knowledgeable; put bluntly, they are myopic regarding the attributes of EVOO and may 

misperceive the price as a proxy for quality. Our empirical results also suggest the following 

implications that public policy must touch on. The Croatian executive authorities should 

encourage a policy of reducing agrarian import dependence in general and support the production 

of EVOO in Croatia. The EVOO stored by wholesalers should be controlled and organoleptic 

properties should be analysed in order to eliminate the information white noise throughout 

the rest of the supply chain. Since the final consumers for these smaller or larger bottles of oil 

are predominantly tourists, the goal must be that foreign tourists have a better feeling about 

the price-quality ratio. That policy may reduce the MP trading with the EVOO within Croatia 

despite the tourist demand, which will perpetuate the same phenomenon on a nationwide scale. 

There are certain limitations of this study. This study was focused on measuring wholesalers’ 

market power. However, they are only one stakeholder in the observed supply chain. 

Therefore, we propose guidelines for further research in this insufficiently researched topic 

along with the line questioning how tourism demand impact MP of EVOO. The next research 

could examine other stakeholders in the olive oil supply chain in Croatia (marketing agency, 

transport, the state). Direct channels, the packaging cost, the processing subventions that 

boost supply, were not included in the research and they might be incorporated for future research. 

Although Croatia, as well as other Mediterranean countries, has a long olive oil production 

tradition, the production of olive oil in Croatia almost doubled in the last 20 years. Consequently, 

olive production surfaces have increased from 11,398 ha in 2000 to 18.606 ha in 2019 

followed by an increase in olive oil production volume (from 28,188 hl in 2000 to 44,497 hl 

in 2019) [42]. In a future study, somehow detached from our central topic, it could be 

investigated, by the quasi-experimental method of difference-in-difference regression how 

the input of state subsidies affected the growth of olive oil production. 
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APPENDIX 

Figure 1. Plot of CUSUM and MOSUM: case of MP025. 

Figure 2. Plot of CUSUM and MOSUM: case of MP05. 

Figure 3. Plot of CUSUM and MOSUM: case of MP075. 

Figure 4. Plot of CUSUM and MOSUM: case of MP1. 
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