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Introduction. The paper aims to analyse the situation in
Lithuanian carrot market and focus on the changes of
agricultural production, structure of foreign trade, and vertical
price transmission along the supply chain over the period of
2011-2017.

Materials and methods. Methods of comparative and
graphical analysis of the main indicators of carrot production
and foreign trade development rely on the secondary data of
Statistics Lithuania. The research on the vertical price
transmission along the supply chain of domestic carrots relies
on price series collected by SE ‘Agricultural Information and
Rural Business Centre’ and employs unit root tests,
cointegration, causality and asymmetry tests.

Results and discussion. The conducted research
evidences that over the analysed seven years carrot production
in Lithuania has shrank. Harvested area dropped from 2,400 to
1,800 ha, while the harvest reduced by more than 1/3. The key
driving forces behind the negative development trends were
prolonged unfavourable weather conditions and the Russian
import ban of 2014. The transformation of the export structure
took place during the unsuccessful harvesting years and
contributed to the worsening of farmers’ welfare.

The analysis of the farm-retail prices shows that the
examined series are integrated of I(1). Thus, we found a
significant structural break in April 2015, which has been
included as a dummy variable in the cointegration approaches.
The Engle-Granger cointegration test confirms the presence of
the long-run relationship between the analysed price series.
The Granger causality test shows that the causality is running
from retail to farm prices. Finally, there is a strong evidence of
symmetric price behaviour, i.e. positive and negative shocks
are transmitted from retailers to farmers with the same
intensity.

Conclusions. The study shows that the prolonged
unfavourable weather conditions and the Russian import ban
were among the main contributors determining price
fluctuations on the Lithuanian carrot market in 2011-2017.
The analysis of vertical price transmission of domestic carrots
indicates that retailers may experience some market power.
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Introduction

In Lithuanian agriculture carrots remain an important vegetable, which has demand on
domestic and foreign markets. Although over the last seven years carrots have represented
almost the same share in the total harvested area of Lithuanian vegetables (in 2011 accounted
for 16.44%, in 2017-15.65% [30]), the changes in carrot production were more dramatic than
the alteration of average indicators of the EU agriculture and witnessed the shrinking of the
domestic production.

This research investigates carrot price as one of the factors which could contribute to
market inefficiencies and encourage farmers to leave carrot production if they believe that
their welfare is violated. Such behaviour is explained by cobweb theory arguing that
production depends on the price during the previous period [28]. The paper also contributes
to the academic literature which states that a traditional markup concept often does not
explain price behaviour in the market, because we often observe the lagged or incomplete
price transmission among the supply chain [16]. Conclusions on asymmetric price behaviour
in the supply chains of agricultural commodities are common. The divergence from the
markup concept to some extent could be explained by the theoretical model [11] investigating
the changes in state-of-the-art of consumers’ demand, marketing services or farm supply.
However, it is argued that empirical research enrich our knowledge about price asymmetry
[2], while most of the current theoretical models face limitations and cannot explain price
behaviour properly.

According to previous academic studies, the dissonance with the markup concept could
be explained by different factors affecting vertical or spatial price transmission and market
efficiency. Some of these factors are commodity- or country-specific, while another could be
used as an explanatory variable for a wider phenomenon. The main factors which influence
price behaviour on the market of agricultural commodities are level of perishability [2, 4, 21,
22, 25, 27], market power and concentration related indicators [2, 4, 20, 21, 24, 25, 29],
selected risk-management and pricing strategies [19, 20], imperfect information [20, 21, 24,
27] and search costs [4], adjustment or menu costs [4, 21, 24, 25], the shortage of stored
commodities or speculation by the shortage [14, 18, 20, 24], the expectation of price change
[2, 12], outbreaks of diseases related to agricultural production [22], trade restrictions [22,
25], interventions of policy makers [2, 24], annual and long-term climate changes [14, 22,
29], seasonality [4, 29], the shortage of water resources [14], structural and economic crises
[22], the presence of competitive proposals, including the substitution by imported products
[20], and etc. The complexity of the phenomenon confirms the statement that each case of
the price transmission in the supply chain is unique as the country of origin, industry, and the
selected for the analysis time period make difference [2].

This statement is supported by many studies with contradicting results for different
countries and supply chains. It should be noted that carrots as an object of price transmission
research were selected only in a few studies [4, 6, 12, 15, 17, 24, 27], while the problems of
vertical price transmission in the vegetable sector generated an impressively high number of
publications (reviews on such studies are provided in [1, 3, 23, 24, 26]). The aforementioned
studies on carrot price transmission investigate cases of the USA [6, 15, 27], Italy [24], the
United Kingdom [17], Austria [17], Germany [12, 17], Ireland [17], and Hungary [4]. Most
of the mentioned papers analyse the short- and long-term relationships between prices along
the supply chain of carrots. These studies differ by number of stakeholders in the supply
chain and employ various data frequency. Findings confirm both the asymmetric and
symmetric price transmission along the supply chain of carrots, but the cases of the
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symmetric transmission are more often. The price leading supply chain stakeholders also
differ.

However, three of the aforementioned studies select less common research directions.
Two papers investigate the differences in behaviour of organic and conventional carrot prices
in the USA and find the evidence of symmetric [15] and asymmetric behaviour [6]. These
studies also show the different adjustment to the long-run equilibrium. Another paper
estimates the impact of Euro introduction on vertical price transmission of carrots and
concludes that there is no evidence of significant impact on changes of retail prices [12].

The paper aims to analyse the situation in the Lithuanian carrot market and focuses on
the changes of agricultural production, structure of foreign trade, and vertical price
transmission along the supply chain over the period of 2011-2017. The research contributes
to the scientific discourse on vertical price transmission adding the case of Lithuanian
domestic carrot supply chain, which has not attracted an in-depth analysis until now.

Materials and methods

In order to achieve the aim, the paper combines two subtasks and applies different
research methods. The first subtask analyses the changes of domestic carrot production and
the structure of foreign trade. The comparative and graphical analysis of the secondary data
collected by Statistics Lithuania is conducted. The analysis identifies the most important
aftermaths of these changes for the period from 2011 to 2017 and discusses the development
of carrot price.

The second subtask investigates the vertical price transmission along the supply chain of
carrots of Lithuanian origin on domestic market during the period from 2011 to 2017. This
subtask relies on the prices derived from the secondary data collected by the SE ‘Agricultural
Information and Rural Business Centre’. The farm price is calculated as the average of
minimum and maximum price of carrots on farms. The retail price shows the average price
of seven Lithuanian counties for not prepacked carrots in the main network supermarkets.
The weekly data is aggregated into monthly frequency using average values.

Monthly prices in Figure 1 demonstrate that both farm and retail prices experience
twofold impact of seasonal changes. First, the early start of the harvesting season is
characterized by the sharp increase in price level, while the nearing to the end of the season
shows the decrease of prices. Second, the introduced price series advise of a remarkable
success solving the problem of domestic carrot availability for the consumer throughout the
year. An uninterrupted supply of domestic carrots at the retail level became available only
after 2013. However, during the analysed period farm price series have repetitive gaps as the
selling of the last year harvest on farm is done earlier than the early season carrots appear on
the shelves of supermarkets.

The review of the literature on vertical price transmission in vegetable sector allowed to
select econometric tests for the analysis of relationships between farm and retail prices. Thus,
the judgement about the efficiency of the domestic supply chain and the functioning of carrot
market could be done. First, the analysed price series are tested for the stationarity in order
to select the appropriate research methods. The augmented Dickey-Fuller (ADF) test [7] is
run to classify the price series as stationary or non-stationary.
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Figure 1. Average carrot prices: retail and farm levels
Source: own calculations on the basis of the data collected by SE ‘Agricultural Information and Rural
Business Centre’

The long-run relationship between two tested variables can be affected by the presence
of structural breaks in the data. These possible breaks can be a result of economic regime or
a change in the factors (support system or taxation, population, etc.) that determine and affect
the tested series. Hence, if structural breaks are not taken into account when investigating the
existence of a long-run relationship, there is a possibility that linear methods may fail to
confirm the relationship when in fact it does exist.

Second, the short-run and long-run relationships between farm and retail price series are
investigated. The nature of the long-run relationship is investigated applying two-step Engle-
Granger cointegration technique [8], because time series are integrated of order one. This
approach is based on the idea that if there is a cointegration between the variables, the
residuals obtained from ordinary least squares equations have to be stationary. So, in order
to test for the long-run relationship between retail and farm prices, we are testing the
stationarity of residuals with the help of ADF.

The Granger causality test [13] reports about the short-run relations and characterizes the
direction of the farm and retail price causality along the vertical supply chain of carrots and
the nature of this feedback. The Granger causality tests if one price series of carrots can be
predicted by historical data of another supply chain level’s price series better than by carrot
prices data in the past. The Granger causality test investigates two null hypotheses (Hp): 1)
‘Carrot retail price does not Granger cause carrot farm price’; 2) ‘Carrot farm price does not
Granger cause carrot retail price’. The estimation of these two Hy will assist in setting the
direction of causality and identifying the price leading stakeholder along the carrot supply
chain.

The aforementioned tests have assumed that there is linearity and symmetry within the
long-run relationship. However, the previous research on price transmission in carrot sector
confirms that asymmetric price behaviour is often. Therefore, a momentum Threshold
Autoregressive model [9, 10] is applied in order to ensure that asymmetries within the
transmission of prices have been accounted for. The first step tests the price series for the
cointegration. If cointegration is found, the next step tests for asymmetry within the
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relationship. This will identify if the price series reacts differently to an increase or decrease
from the long run equilibrium or if the price behaviour is symmetric.

Results and discussion
Production

In 2016, carrots were on the top three list of the most important vegetables in the
European Union (EU) [31]. Over the past seven years the EU carrot production has not
demonstrated significant changes in cultivated area and harvested production. According to
Eurostat [31], the main carrot producing countries were Poland (14.71%), the United
Kingdom (12.96%), and Germany (11.48%), while the highest shares of cultivated area were
in Poland (19.17%), France (10.87%), and Italy (9.88%). In 2016, Lithuania produced 0.77%
of the EU carrots and the cultivated area accounted for 1.56% of the land related to the EU
carrot production.

The carrot is one of the most popular vegetables grown in open fields of Lithuania. The
largest share of carrots is harvested on farmer and family farms (Table 1). In 2017, the harvest
of carrots on farmer and family farms accounted for 95.23% of the total harvest on all farms
compared to 93.33% in 2011 [30]. Although the structure of stakeholders involved in carrot
production remains stable, the changes of the main indicators of carrot production are visible.

In 2017, the harvested area was 1,800 ha and this indicator demonstrated a decrease by
25.00% compared to 2011 [30]. According to Statistics Lithuania, the average yield on farmer
and family farms is lower than at agricultural companies and enterprises. During the analysed
period, the minimum and maximum average yields fluctuated from 22.69 to 33.17 tonnes per
ha [30]. However, starting from the year 2015 the average yields were extremely low and
reached the bottom in 2017.

Table 1
Main indicators of the Lithuanian carrot production
Harvest, Average yield, Harvested area,
thou tonnes tonnes per ha thou ha
Farmer and Farmer and Farmer and
family | All farms . All farms . All farms
farms family farms family farms
2011 65.80 70.50 28.26 29.32 2.30 2.40
2012 65.30 67.80 32.14 32.31 2.00 2.10
2013 54.40 57.50 25.87 25.99 2.10 2.20
2014 64.90 68.10 32.74 33.17 2.00 2.10
2015 39.30 43.80 22.27 23.57 1.80 1.90
2016 46.20 49.30 22.64 23.10 2.00 2.10
2017 39.90 41.90 22.15 22.69 1.80 1.80
2017
Compzagff with 50 64 59.43 78.38 77.39 78.26 75.00
(2011=100%)

Source: Statistics Lithuania [30], own calculations.
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Table 1 demonstrates that Lithuanian farmers have faced significant difficulties over the
analysed period and the number of low harvest years dominates over the successful years.
The first challenging year was 2013. After the cold, rainy spring and dry summer the average
yield accounted for 80.44% of the level of 2012. The late start of the harvesting season in
many EU countries and the early shortage of the previous year harvest at Lithuanian storage
houses contributed to the sharp growth of both retail and farm prices (Figure 1). However,
the most challenging for farmers was the unfavourable weather period starting from 2015.
The decreased carrot supply on domestic market and the growth of prices for the imported
carrots determined a spike of carrot price in 2015. Although policy targeted to control the
most important prices after the introduction of Euro in January 2015, the change of currency
resulted in the growth of input prices and had an impact on farmers’ welfare during the low
harvest period. In 2016 and 2017, farm prices were not beneficial for the long-standing low
harvest situation in carrot production.

It should be noted that the shrinking production of vegetables in Lithuanian agriculture
was a talking-point during the national planning of the direct payment model for the period
of 2014-2020. As a result, Lithuania identified this niche as experiencing difficulties and
included the voluntary support, coupled to production, into the model of direct payments
starting from the year 2015. The payment for field vegetables amounted to 324.2 EUR/ha? in
2015, 310.9 EUR/ha? in 2016, and 381.8 EUR/ha” in 2017.

During the analysed period, additional policy interventions were made to support
communication and sales at vegetable market, promote consumption of vegetables at pre-
school institutions and primary classes. The stabilization of supply and price on the carrot
market after the Russian ban was ensured introducing support for market withdrawals and
harvesting measures. This type of support remained relevant for carrot producers even in
2017. However, the changes of the harvested area for the period 2015-2017 show that
unfavourable weather conditions and reduced margins were more important arguments than
policy interventions.

Foreign trade

Another important driving force encouraging or discouraging to develop carrot
production could be the situation on the market, i. e. both export/import situation and market
efficiency problems in the domestic supply chain. The comparisons of import, re-export, and
export indicators during the period of 2011-2017 evidence the important changes of the
foreign trade situation (Figure 2). The analysis of the foreign trade situation is conducted
using the aggregated indicator of carrots and turnips (CN code: 07061000). It is important to
note that the production of turnips is not significant and the aggregated indicator could be
used to monitor changes on the carrot market.

The impressive decrease of import from 2016 is explained by a significant decline of re-
export to Russia and Belarus. To be more specific, the drastic changes in the structure of
export and import were aftermaths of the response to the EU sanctions over the Ukraine crisis.
In August 2014, Russia imposed an import ban on a list of agricultural commodities of the
EU origin, and trade restrictions included the vegetable sector. As a result, during the
analysed period, export and re-export of carrots and turnips reduced twice, and Lithuanian
producers of carrots switched the trade from third countries to the EU market (Table 2).
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Figure 2. Developments of export, re-export, and import of carrots and turnips in 2011-2017
Source: Statistics Lithuania [32], own calculations.

During the analysed period, the share of third countries in the structure of export dropped
from 92.10 to 7.77%. The structure of Lithuanian carrot export became more diversified, and
the Baltic countries occupied the position of main trading partners. Although the decrease of
the total amount of exported carrots and turnips was dramatic, the amount of the exported
domestic carrots and turnips had increased and was slightly higher than the level of 2011.

However, the comparison of the annual indicator of value per tonne over the period of
2011-2017 shows that access to the market of third countries allowed to ensure higher and
more stable indicator for domestic carrots and turnips until the period of import ban (Figure
2). The changes in the structure of foreign trade reduced the annual indicator of value per
tonne and had an impact on farmers’ welfare.

Domestic supply chain

Resuming the results for the period of 2011-2017, the development of carrot production
in Lithuania was heavily dependent on weather conditions and trade restrictions. However,
market inefficiency issues related to price changes along the supply chain of carrots could be
an important contributor to the shrinking of domestic carrot production too. In order to
identify market development problems the nature of the long-run and short-run relations
between farm and retail prices of carrots is investigated.

First, the unit root test is conducted. The results of ADF test at level show that for both
farm and retail prices absolute values of f-statistic is lower than critical values at 5.00%
significance level (Table 3). Thus, the H, that data series contain a unit root cannot be
rejected. However, ADF tests at first differences show that the Hy could be rejected.
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Table 2
Structure of carrot and turnip export in 2011-2017

Total amount
of exported
carrots and

turnips, tonnes

Year Export structure by country (%)

RU*(51.18), LV*(4.95), BY*(0.82), EE*0.15), PL*0.09),
2011 | DK*(0.00). 13,002.80
RU(39.15), LV(2.70), BY(0.95), GB(0.01), DK(0.00)

RU*(30.11), LV*(4.83), EE*(0.54), BY*(0.35), BG¥0.19),
2012 | NL*(0.14), PL*(0.03), GB*(0.00). 15,430.13
RU(59.59), LV(4.07), BY(0.13), GB(0.02), IE(0.00).

RU*(40.20), LV*(6.28), BY*(2.38), EE*(0.44), NL*(0.29),
2013 | GB*(0.13), PL*(0.11). 19,269.66
RU(43.54), LV(6.36), BY(0.25), GB(0.02), IE(0.00), FR(0.00).
RU*(28.50), BY*(21.04), LV*(1.81), EE*(0.95), KZ*(0.07),
2014 | NL*(0.05), MN*(0.01), AF*(0.01), GB*(0.00). 12,973.89
RU(33.94), LV(11.41), BY(2.07), KZ(0.10), GB(0.04), IE(0.00).
BY*(59.13), RU*(5.59), LV*(3.34), PL*(0.20), EE*(0.64),
NL*(0.45), KZ*(0.01), GB*(0.00), IT*(0.00).

2015 1 1 v(17.14), BY(5.98), PT(2.77), CZ(2.49), EE(1.12), NL(L.11), 14,144.94
GB(0.03).

GB*(4.22), BY*(2.83), LV*(2.56), RU*0.55), EE*(0.24),

2016 | KZ*(0.02), IT%(0.02), PL*(0.01), ES*(0.00). 6.950.17
LV(66.87), EE(14.54), BY(5.55), NL(2.27), GB(0.14), PL(0.09), 7
KZ(0.04), DK(0.01), AF(0.04), BG(0.00).

BY*(6.38), LV*(3.55), EE*(0.38), PL*(0.13), IT*(0.06), RU*(0.03),
2017 | GB*(0.00). 6,290.05

LV(62.58), EE(24.35), BY(1.34), NL(0.67), GB(0.49), KZ(0.02),
DK(0.02), PL(0.00), FI(0.00)

The asterisk refers to re-export of carrots and turnips. Bold font signifies export of
carrots and turnips to third countries. ISO standard is applied to code countries.

Source: own calculations on the basis of the data collected by Statistics Lithuania [32].

Table 3
ADF unit root test results for the retail and farm carrot prices
Test critical value .
Variables AD.F t.- at 5.00% MacK.mnon (1996)
statistic - one-sided p-values
significance level
Farm price (0) 0.09 -1.95 0.71
Retail price (2) -1.05 -1.95 0.26
D (Retail price (1))* -5.13 -1.95 0.00
D (Farm price (1))* -3.97 -3.47 0.01

Unit root with single break
Test critical value | Vogelsang (1993)

Variables Break date AD.F . at 1.00% asymptotic one-sided
t-statistic A
significance level p-values
D (Farm price (0))* 2012MO05 -6.60 -4.95 <0.01
D (Retail price (1))* 2015M04 -5.96 -4.95 <0.01

The lag length (based on Schwarz Information Criterion, maxlag = 11) for the price series is
provided in parentheses. * means that Hj can be rejected. [Source: own calculations].
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The similar results of price stationarity at first difference were found for carrots on
markets in the USA [6, 15], while in the United Kingdom [17], Germany [17], and Hungary
[3] price series were stationary. The study of Austrian market showed that producer prices
were stationary, but retail prices were stationary only at first difference.

The ADF test with single break shows that in case of both farm and retail prices at first
difference the break dates, significant at 1.00% level, could be identified. Farm price series
show break date in May 2012, while the break in retail prices is dated by April 2015. The
latter break could be related to the aftermaths of the Russian ban and changes in export
structure as this market closed alternative routings gradually. The situation also could be
explained by the introduction of Euro as the German study of structural breaks in retail price
series of carrots and cucumbers witnesses the similar behaviour [12].

Engle-Granger two-steps technique for price series including breaks in 2012 and 2015 is
conducted in order to identify the nature of the long-run relations between prices. However,
the coefficient for 2012 break is not significant. The results of Engle-Granger test with the
single break in 2015 are provided in Table 4. The first step shows that derived coefficients
are significant at 1.00% level.

Table 4
Results of the Engle-Granger technique (1st step)
Coefficient t-statistic Std. Error Prob.
Retail price 0.71 12.20 0.06 0.00
D2015 0.19 4.43 0.04 0.00
Constant -1.17 -20.99 0.06 0.00
R-squared 0.67 | Durbin-Watson 0.65
Adjusted R-squared 0.66 | F-statistic 75.76

Source: own calculations.

The testing of the residuals for the presence of a unit root is the second step of the Engle-
Granger unit root test. The results report that we can reject the Hy that there is a unit root for
the tested period, because the computed absolute #-statistic value for the first period (-7.65)
is higher than the critical value (-4.11). We conclude that the residuals are stationary as the
Hy could be rejected at 1.00% significance level. As a result, the derived equation is a
cointegrated and non-spurious regression. The results of Engle-Granger test prove the
evidence of the long-run relationship between carrot prices on farm and retail levels.

The next step is to analyse the causality and feedback. The Granger causality test refers
to the short-run relations between the analysed price series. The test empowers answering the
question ‘Do changes in retail price series of carrots cause changes in farm price series of
carrots, and vice versa?’ and setting the direction of these causalities (Table 5). If lagged farm
prices explain the retail prices, and vice versa, the conclusions on the leading role of farmers
or retailers could be made. However, this test does not help to predict future movements of
variables [5].

The first Hy ‘Carrot retail price does not Granger cause carrot farm price’ can be rejected
at 5.00% significance level, and retail prices do lead farm prices of carrots in the short run.
The second Hy ‘Carrot farm price does not Granger cause carrot retail price’ cannot be
rejected, and farm prices do not lead retail prices in the short run.
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Table 5
Results of Granger causality test for carrot prices
Hy F-Statistic Prob.
Carrot retail price does not Granger cause carrot farm price 4.15% 0.02
Carrot farm price does not Granger cause carrot retail price 1.47 0.24

Lags: 2 // * indicate rejection of the Hyat the 5.00% level of significance.
Source: own calculations.

According to the findings of the previous research [3, 17, 27], the situation in the
Lithuanian carrot market is not typical and this commodity could demonstrate both one-
direction and bi-directional causality, while the leading stakeholder could differ from country
to country. It should be noted that important causality links could be found even outside the
supply chain of the commodity. For example, the study of the relationship between prices of
organic and conventional carrots in the USA argues that organic market Granger cause price
level of conventional carrots [15].

Finally, we test the selected price series for asymmetry applying Threshold
Autoregressive Model. The residuals obtained from the Engle-Granger procedure were
decomposed and tested for cointegration and asymmetry. The results of the estimation are
provided in Table 6.

Table 6
Threshold Autoregressive Model for carrot prices
Coefficient Std. Error

Above threshold -0.47 0.12

Below threshold -0.15 0.15

Threshold Value 0.00

F-equal 2.98 (3.52)*

T-max value -1.00 (-1.65)*

F-joint (phi) 7.55 (4.70)*

* Simulated critical values for 5.00% significance level.
Source: own calculations.

The comparision of F-joint with critical value suggests that there is a cointegration
between farm and retail prices. However, F-joint is higher than critical value and the Hy of
asymmetry is rejected. Thus, positive and negative shocks from retailer prices affected farmer
prices in the same magnitude, and the results do not confirm related market inefficiency
problems.

Although the results of the conducted study witness in favour of the symmetry, the nature
of the asymmetric price behaviour in vegetable markets is widely discussed [23, 24, 27].
Even research with a specific focus on carrot market [17, 23, 24, 27] provides an evidence of
both symmetric and asymmetric price transmission in the long run. Thus, it is important to
mention that the introduction of the more detailed stakeholders’ analysis could have an
impact on findings in the Lithuanian carrot market.
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Conclusion

The analysis of the main indicators of carrot production for the period from 2011 to 2017
shows that the harvested area declined by 1/4, while the reduction of harvest was even higher
than by 1/3. During the analysed period, the important factors determining farmers’ welfare
and contributing to the shrinking of carrot production were weather conditions and the import
ban for vegetables imposed by Russia.

The introduction of trade ban in 2014 negatively affected farmers’ welfare and
dramatically changed the structure of foreign trade by carrots in Lithuania. The study allows
to state that national policy should encourage the diversification of export structure in the
individual sectors of agriculture in order to avoid dependence on trading partners with the
dominant share of the market. The absence of this strategy leads to the imminent losses of
welfare for farmers and could be an expensive burden for taxpayers in case if the dominant
partner impose trade restrictions.

The analysis of the Granger causality in domestic carrot supply chain shows that in the
short-run retailers lead carrot price and have an impact on farmers’ welfare situation, while
causality runs from the retail prices to the farm prices. This result shows that retailers may
exercise some market power and could influence the level of farm prices. The research results
confirm the presence of the long-run relationship between farm and retail prices. Finally,
there is a strong evidence of symmetric price behaviour along the carrot chain, i. e. positive
and negative shocks are transmitted from retailers to farmers, and vice versa, with the same
ntensity.
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