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Abstract: Since the Russian government took action to ban the import of most food,
agricultural and livestock products from countries that had supported economic
sanctions against Russia for its role in the Ukraine conflict, a dangerous new phase has
opened in trade relations between Russia and the boycotted countries, among which is
Spain. In this scenario, the Social Accounting Matrix (SAM) approach is applied for
Spain with a highly disaggregated agricultural sector for the year 2013 as basis for Input
Output Tables (IOT). This study uses linear multipliers models in which we
exogenously shock the demand of any combination of endogenous activities in the
original SAM in to assess the impact of the Russian boycott on Spain in the year 2014.
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1. Introduction
In August 2014, Russia prohibited the import of all perishable food from Spain and several
other countries that had adopted sanctions against Moscow for its role in the crisis in
Ukraine. The measure affects most of the producers in the European Union, which is
Russia’s main trading partner. In 2013, EU agricultural exports to Russia were
approximately 12,000 million euros, while such exports from Spain were more than 400
million euros.
A priori with this scenario, Spanish vegetable exports will be the most affected sector. For
two reasons the Spanish meat industry will hardly notice the new situation -most exports
go to other EU countries, and the European pig had already been banned in Russia-. The
structure of the remainder of this paper is as follows: The second section contains the
methodology used and the main features of the model. The third presents the different
simulation scenarios raised, the sharing rule for Spanish exports to Russia and the results.
Finally, concluding remarks are found in the fourth section.
2. The Model
This research work applies the methodology of linear multipliers models to study the
impact of the Russian boycott on Spain. The multiplier theory was initiated by Stone
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(1962) and Pyatt and Round (1979) and subsequently developed through other studies,
such as that of Defourney and Thorbecke (1984). These methods are based on inverse
matrices, derived from the models of Leontief (1941) and Ghosh (1958), and applied to
the SAM, showing the effect on increasing demand or costs by sector. More recent works
using this methodology are Mairnar et al. (2012), Llop and Manresa (2014) and Cardenete
and Delgado (2014).
Following Cardenete et al. (2010), we begin with a brief explanation of these models, as
an extension of the Leontief Model. A square nxn matrix is considered, where each row
and column represent an economic account (productive sectors, consumers, government,
capital, etc.) that satisfies the accounting equations of the economy (where total income
equals total expenditure). Each Yij component of the matrix represents the bilateral flow
between account i and account j. Each row of the SAM reflects the total income that row i
receives from column j; each column shows the total income of column j and how it is
distributed among the different i rows. The average expenditure coefficients: aij = Yij / Yj,
i, j=1… n, show the payments made to account i for every income unit of j. From this
definition it is possible to obtain:
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(1)

Indexes m and k represent the division of the SAM accounts into endogenous and
exogenous accounts, which leads to the division of the nxn matrix into four submatrices:
Amm, Amk, Akm, and Akk. Ym and Yk denote the total income of the endogenous and exogenous
accounts, respectively. Therefore, it is possible to work out the value of Ym from Ym =Amm
Ym + Amk Yk, and then, following the same procedure as with the Leontief equation,
calculate the extended multipliers matrix from Ym = (I- Amm)-1 Z, where Z is the vector of
exogenous accounts1 and (Amk Yk) and M = (I- Amm)-1 is the extended multipliers matrix in
the SAM. These multipliers can be interpreted as the input requirements by unit increases
of expenditure or income (depending on whether columns or rows are considered) in an
account, as in the so-called inverse Leontief matrix, with the difference that this matrix
reflects the relationship between production, the factors’ income, income distribution and
final demand. It is important to note that the selection of m (i.e., the decision regarding
which accounts are endogenous) usually depends on the type of analysis undertaken,
which determines which accounts (exogenous) are the ones explaining the variation of the
income in other accounts (endogenous). If changes in the vector of exogenous accounts

1

Submatrix Amk represents how the income flows from the exogenous accounts are distributed
among the endogenous accounts.
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are denoted as dZ, then changes in the income of the endogenous accounts will be
expressed as:
𝑑𝑌𝑚 = 𝑀𝑑𝑍 = 𝑀𝑑 𝐴𝑚𝑘 𝑌𝑘 = 𝑀𝐴𝑚𝑘 𝑑𝑌𝑘

(2)

The ith column in M indicates the total income generated in each of the endogenous
accounts when a unit of income flows from the exogenous institutions towards
endogenous account i. In the model simulation, the new vector is obtained by subtracting
from vector Z all of the injections of income from the Spanish exports to Russia by the
different branches of activity.
3. Results
The Russian boycott in Spain will cause losses in the Spanish primary sector. Spanish
exports to Russia in 2013 that would be affected by the boycott totaled 442 million euros,
which includes fresh vegetables and fruits (FVEG) (354 million euros), dairy products
(1.86 million euros), red and white meat (86.2 million euros) and fish (0.15 million euros).
Two scenarios were created to conduct the impact analysis: Scenario 1 (S1): With the
Russian boycott the full amount of exports from Spain to Russia is eliminated and the
affected sectors are: fresh vegetables and fruits, dairy products, red and white meat and
fish. Scenario 2 (S2): With the Russian boycott only the 60 % of exports from Spain to
Russia are eliminated and the affected sector is fresh vegetables and fruits. Next we
present the results for both scenarios. The first table shows the total impact and the second
the impact on impacted accounts, both in terms of total output and gross domestic product
(GDP)2.
Table 1: Impact Assessment in Total Accounts (Million of Euros)
Scenario
S1
S2

Size of the
shock
-443
-250

Total impact in total
output
-843.22
-429.86

Total impact in terms of
GDP
-501.28
-294.76

Source: Authors.

Table 1 shows the total impact on each scenario. The results after the shock show a fall in
production/income of 843 million euros in the S1 and 430 million euros in the S2,
reaching a GDP loss of 501 million euros in the S1 and 295 million euros in the S2. Table
2 shows the impact of the boycott by account for both scenarios in terms of production. In
2

SimSIP SAM software (Simulations for Social Indicators and Poverty) created by the World Bank
in 2009 is applied in the experiment.
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the first scenario surprisingly the highest impact is for meat with a reduction of the total
Spanish output of 3.5%, followed by a 2.4% drop in total output for vegetables and fruits.
In the second scenario, where only the vegetables and fruits sector is impacted, the fall in
production/income is 251 million euros, amounting to a drop in total output of 1.7%.
Table 2: Impact Assessment in Impacted Accounts (Million of Euros)
Scenario
S1
S2

Code
FVEG
FISH
DAIRY
MEAT
FVEG

Size of the
shock
-354
-0.15
-1.86
-86.2
-250

Total impact in
total output
-356.89
-1.13
-4.41
-88.09
-251.34

% change in total output
after shock
-2.44
-0.04
-0.04
-3.53
-1.72

Source: Authors.

4. Conclusions
In this paper, we quantify the losses that Spanish sectors can be expected to have after the
Russian boycott of exported agricultural products. Using the linear multipliers model, we
find important losses to the Spanish economy as a result of this boycott. We find that if all
Spanish agricultural exports to Russia are eliminated, Spain’s production/income falls 843
million euros and the GDP suffers a loss of 501 millions euros. The meat sector is the
most affected by the Russian boycott with a reduction of its total output of 3.5%, although,
as we noted, the main destination for meat exports is the EU countries and the European
pig had already been banned in Russia. We find that production in the vegetables and
fruits sector will drop by 2.4%. Another case study is the S2, where we see how only a
60% elimination of exports from Spain to Russia leads to a production loss of 430 million
euros and a GDP loss of 295 million euros. All these results point to a remarkable negative
impact on the Spanish economy generated by the Russian boycott, which will force
companies in these sectors to search for new markets to offset the economic loss.
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