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Problem statement (1) 

Is it possible to attract foreign investors to the food industry in 

Russia to stimulate export while there is a decline in import,  

or, in other words,  

is there any reason for the success of the export-oriented import 

substitution policy in this industry? 

 

 

 

 

Accumulated FDI from all partner countries, 2013 Received FDI in from partner countries, 2013 

Quintile distribution of FDI in Russian regions 
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Problem statement (2) 
 Foreign affiliates may face problems of obtaining intermediate inputs 

of sufficient quantity and quality from local sources. It leads to the 
necessity to import it from parent countries which increases the 
overall trade volume (Walkenhorst, 2001; Lubomudrov, 2010)  

 FDI and export – complements or substitutes? 

 Both variants may be theoretically explained 

 The empirical results gave controversial results: they depend on 
the entry mode of FDI (Connor, 1983; Pagoulatos, 1983); Overend 
et al. (1997)  

 

 

Investigation of the FDI distribution and trade flows: 
import of materials and components 

import of technology 

capability to come into global markets, to export final production 
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Hypotheses (1) 

Period (t-1) 

• Foreign direct investment 
(inflow and accumulated 
FDI) in food industry 

• Export of food production 

• Import of raw materials 
and semi-manufactured 
goods for the production 
and sale of goods in food 
industry 

• Import of technology from 
foreign countries for food 
industry 

Period (t) 

• Foreign direct investment 
(inflow and accumulated 
FDI) in food industry 

• Export of food production 

• Import of raw materials 
and semi-manufactured 
goods for the production 
and sale of goods in food 
industry 

• Import of technology from 
foreign countries for food 
industry 
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Hypotheses (2) 
 Hypothesis 1. The presence of FDI in region’s enterprises in the 

food industry accompanies with the related to the food industry 
import activity of a region.  
 The more FDI the region has the more there is the necessity to import resources 

and semi-manufactured goods; 

 The more FDI the region has the more there is the necessity to import technology;  

 The more the region can import the more attractive it is for foreign investors. 

 

 Hypothesis 2. The presence of FDI in region's enterprises in the 
food industry accompanies with the growth of the region's 
competitiveness in the industry and the activity of enterprises on 
global market.  
 The more FDI the region has the more the possibility to export production;  

 The more the region exports the more attractive it is for foreign investors. 

 

 Hypothesis 3. There is a dependence of the inflow of FDI and 
foreign trade related to the industry on the previous level of FDI 
activity in other regions (investment climate or investment potential). 
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Data  

Statistics: indicators of economic activity in Russian regions for the 

industry “Manufacture of food products and beverages” 

Source: Russian Federal State Statistic Service (Rosstat) and authors’ 

calculations 

Sample: panel of 79 regions from 2007 to 2013 

Subsamples after clustering 
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Roadmap of the research 

1. The primary analysis of original data - analysis of descriptive statistics, graphical analysis 

2. Creating integrated indexes of investment attractiveness of Russian regions for a single 

industry 

3. Clustering of regions 

4. Investigation of statistical Granger causality among variables: export and import  flows 

related with the industry and FDI 

5. Estimation of the system of equations (the SUR - seemingly unrelated regressions, 

3SLS) 

6. Checking for the necessity of taking into account the interdependence on estimated 

equations (if not necessary, further estimation is done for independent regression 

equations) 

7. Estimation of model on subsamples (based on identified clusters) 

8. Evaluation of the sensitivity of FDI to exports and imports (the importance of the factors) 

9. Construction and investigation of localization indices for FDI indicators and factors of 

interest (export, import of materials and technology) 

10. Study of the effects of FDI in the food industry in Russia according to the regional 

statistics 
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Variables of interest 

Accumulated FDI  Accumulated FDI (from all partner countries and from offshore zones) 

Spatial lag of 

accumulated FDI  

Accumulated FDI from all partner countries in other regions  

𝑆𝑝𝑎𝑡𝑖𝑎𝑙𝐿𝑎𝑔 𝐹𝐷𝐼 = 𝑊 ∙ 𝐹𝐷𝐼, where W is a spatial weighting matrix based 

on inverse squares of distances between capitals of regions 

Inflow of FDI  Received FDI (from all partner countries and from offshore zones) 

𝑰𝒎𝑴𝒂𝒕 

Expenses for the purchase of imported raw material and semi-

manufactured goods for the production and sale of goods (works, 

services)  

𝑰𝒎𝑻𝒆𝒄𝒉 Import of technology from foreign countries 

𝑬𝒙𝒑 Shipped goods for export  

Output Shipped goods of own production, works and services on their own  
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Clustering 

Graphic analysis 
of FDI, 

Clustering on 
indices 

2 clusters: 

1) Capital regions 
(Moscow city, 

Moscow region, 
Saint Petersburg) 

2) The other 
regions 

Inflow of FDI 

2007-2013  

From the 
sample of 
79 regions 
27 received 

$0 

Subsamples after clustering 

 Sample of regions without the 

Moscow city, Moscow region 

and St. Petersburg (76 regions) 

 

 Sample of regions excluding 

regions which did not receive 

FDI in the period 2007-2013 

year, (55 regions)  

 

 Sample of regions excluding 

the Moscow city, Moscow 

region, St. Petersburg and 

regions which did not receive 

FDI in the period 2007-2013 

year, (52 regions)  
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System of equations 
(SUR – seemingly unrelated regressions*) 

 
𝐹𝐷𝐼𝑡 = 𝛼0 + 𝛼1 ∙ 𝐹𝐷𝐼𝑡−1 + 𝛼2 ∙ 𝐼𝑚𝑀𝑎𝑡𝑡−1 + 𝛼3 ∙ 𝐼𝑚𝑇𝑒𝑐ℎ𝑡−1 + 𝛼4 ∙ 𝐸𝑥𝑝𝑡−1 + 𝛼5 ∙ 𝐹𝑅𝑖𝑠𝑘𝑡−1 +

+𝛼6 ∙ 𝐹𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙𝑡−1 + 𝛼7 ∙ 𝑆𝑝𝑎𝑡𝑖𝑎𝑙𝐿𝑎𝑔𝑂𝑓𝐴𝑐𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑒𝑑𝐹𝐷𝐼𝑡−1 + 휀𝑡
𝐼𝑚𝑀𝑎𝑡𝑡 = 𝛽0 + 𝛽1 ∙ 𝐹𝐷𝐼𝑡−1 + 𝛽2 ∙ 𝐼𝑚𝑀𝑎𝑡𝑡−1 + 𝛽3 ∙ 𝐼𝑚𝑇𝑒𝑐ℎ𝑡−1

+ 𝛽4 ∙ 𝐸𝑥𝑝𝑡−1 + 𝛽5 ∙ 𝐹𝑅𝑖𝑠𝑘𝑡−1 +

+𝛽6 ∙ 𝐹𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙𝑡−1 + 𝛽7 ∙ 𝑆𝑝𝑎𝑡𝑖𝑎𝑙𝐿𝑎𝑔𝑂𝑓𝐴𝑐𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑒𝑑𝐹𝐷𝐼𝑡−1 + 𝑢𝑡
𝐼𝑚𝑇𝑒𝑐ℎ𝑡 = 𝛾0 + 𝛾1 ∙ 𝐹𝐷𝐼𝑡−1 + 𝛾2 ∙ 𝐼𝑚𝑀𝑎𝑡𝑡−1 + 𝛾3 ∙ 𝐼𝑚𝑇𝑒𝑐ℎ𝑡−1 + 𝛾4 ∙ 𝐸𝑥𝑝𝑡−1 + 𝛾5 ∙ 𝐹𝑅𝑖𝑠𝑘𝑡−1 +

+𝛾6 ∙ 𝐹𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙𝑡−1 + 𝛾7 ∙ 𝑆𝑝𝑎𝑡𝑖𝑎𝑙𝐿𝑎𝑔𝑂𝑓𝐴𝑐𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑒𝑑𝐹𝐷𝐼𝑡−1 + 𝑣𝑡
𝐸𝑥𝑝𝑡 = 𝛿0 + 𝛿1 ∙ 𝐹𝐷𝐼𝑡−1 + 𝛿2 ∙ 𝐼𝑚𝑀𝑎𝑡𝑡−1 + 𝛿3 ∙ 𝐼𝑚𝑇𝑒𝑐ℎ𝑡−1 + 𝛿4 ∙ 𝐸𝑥𝑝𝑡−1 + 𝛿5 ∙ 𝐹𝑅𝑖𝑠𝑘𝑡−1 +

+𝛿6 ∙ 𝐹𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙𝑡−1 + 𝛿7 ∙ 𝑆𝑝𝑎𝑡𝑖𝑎𝑙𝐿𝑎𝑔𝑂𝑓𝐴𝑐𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑒𝑑𝐹𝐷𝐼𝑡−1 + 𝜇𝑡

 

𝑰𝒎𝑴𝒂𝒕 Expenses for the purchase of imported raw material and semi-manufactured goods for 

the production and sale of goods (works, services)  

𝑰𝒎𝑻𝒆𝒄𝒉 Import of technology from foreign countries 

𝑬𝒙𝒑 Shipped goods for export  

𝑭𝑹𝒊𝒔𝒌  
𝒂𝒏𝒅  

𝑭𝑷𝒐𝒕𝒆𝒏𝒕𝒊𝒂𝒍 

Integral indicators of investment potential and investment risk for the inflow of FDI in the 

food industry of the Russian regions (calculated from subindices for different aspects of 
influence on the investment attractiveness) 

𝑺𝒑𝒂𝒕𝒊𝒂𝒍𝑳𝒂𝒈𝑶𝒇𝑨𝒄𝒄𝒖𝒎𝒖𝒍𝒂𝒕𝒆𝒅𝑭𝑫𝑰𝒕−𝟏 = 𝑊 ∙ 𝐴𝑐𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑒𝑑𝐹𝐷𝐼𝑡−1 
𝑊 – a spatial weighting matrix (here – inverse distance between capitals of regions) 

* After the test for interdependence of residuals we switched 

to separate equations of the same form 
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Results (1) 

30.08.2017 

Whole 

sample (79 

regions)  

Sample of regions 

without the Moscow 

city, Moscow region 

and St. Petersburg 

(76 regions)  

Whole 

sample (79 

regions)  

Sample of regions 

without the Moscow 

city, Moscow region 

and St. Petersburg 

(76 regions)  

VARIABLES 

Received FDI from all partner 

countries  

Received FDI except FDI from 

offshore zones  

Accumulated 𝐹𝐷𝐼(𝑡−1) from all 

partner countries 
0.778*** 0.147 

𝐼𝑚𝑀𝑎𝑡,(𝑡−1) 0.217*** 0.325*** 0.281*** 0.385*** 

𝐼𝑚𝑇𝑒𝑐ℎ,(𝑡−1) 0.0409 0.116*** -0.0210 0.167*** 

𝐸𝑥𝑝
 (𝑡−1)

 0.0415 0.128 0.0873 0.112 

𝑆𝑝𝑎𝑡𝑖𝑎𝑙𝐿𝑎𝑔 𝐹𝐷𝐼 (𝑡−1) from all 

partner countries 
-0.0451 -0.0270 

Accumulated 𝐹𝐷𝐼(𝑡−1)  except FDI 

from offshore zones 
0.504*** 0.202** 

𝑆𝑝𝑎𝑡𝑖𝑎𝑙𝐿𝑎𝑔 𝐹𝐷𝐼 (𝑡−1) except FDI 

from offshore zones 
-0.00629 -0.0271 

Control variables … … … … 

R-squared 0.733 0.372 0.609 0.384 

11 



Results (2) 

30.08.2017 

Whole 

sample (79 

regions)  

Sample of regions 

without the Moscow 

city, Moscow region 

and St. Petersburg 

(76 regions)  

Whole 

sample (79 

regions)  

Sample of regions 

without the Moscow 

city, Moscow region 

and St. Petersburg 

(76 regions)  

VARIABLES Shipped goods for export  

Accumulated 𝐹𝐷𝐼(𝑡−1) from all 

partner countries 
0.241* -0.0431 

Received 𝐹𝐷𝐼(𝑡−1) from all partner 

countries (t-1) 
0.213** -0.0374 

𝑆𝑝𝑎𝑡𝑖𝑎𝑙𝐿𝑎𝑔 𝐹𝐷𝐼 (𝑡−1) from all 

partner countries 
-0.0300 0.0129 

Accumulated 𝐹𝐷𝐼(𝑡−1)  except FDI 

from offshore zones 
0.204 -0.0504 

Received  𝐹𝐷𝐼(𝑡−1)except FDI 

from offshore zones 
0.158* -0.0172 

𝑆𝑝𝑎𝑡𝑖𝑎𝑙𝐿𝑎𝑔 𝐹𝐷𝐼 (𝑡−1) except FDI 

from offshore zones 
-0.0358 0.0163 

Control variables … … … … 

R-squared 0.882 0.838 0.877 0.837 
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Results (3) 

30.08.2017 

Whole 

sample (79 

regions)  

Sample of regions 

without the Moscow 

city, Moscow region 

and St. Petersburg 

(76 regions)  

Whole 

sample (79 

regions)  

Sample of regions 

without the Moscow 

city, Moscow region 

and St. Petersburg 

(76 regions)  

VARIABLES 
Expenses for the purchase of imported raw material and semi-

manufactured goods for the production and sale of goods 

Accumulated 𝐹𝐷𝐼(𝑡−1) from all 

partner countries 
0.114* 0.0126 

Received 𝐹𝐷𝐼(𝑡−1) from all partner 

countries (t-1) 
-0.0516 -0.0277 

𝑆𝑝𝑎𝑡𝑖𝑎𝑙𝐿𝑎𝑔 𝐹𝐷𝐼 (𝑡−1) from all 

partner countries 
0.00155 0.00417 

Accumulated 𝐹𝐷𝐼(𝑡−1)  except FDI 

from offshore zones 
0.204** 0.0179 

Received  𝐹𝐷𝐼(𝑡−1)except FDI 

from offshore zones 
-0.108*** -0.0501 

𝑆𝑝𝑎𝑡𝑖𝑎𝑙𝐿𝑎𝑔 𝐹𝐷𝐼 (𝑡−1) except FDI 

from offshore zones 
-0.00607 0.00518 

Control variables … … … … 

R-squared 0.928 0.895 0.933 0.896 

13 



Results (4) 

30.08.2017 

Whole sample 

(79 regions)  

Sample of regions 

without the Moscow 

city, Moscow region 

and St. Petersburg 

(76 regions)  

Whole 

sample (79 

regions)  

Sample of regions 

without the Moscow 

city, Moscow region 

and St. Petersburg 

(76 regions)  

VARIABLES Import of technology from foreign countries 

Accumulated 𝐹𝐷𝐼(𝑡−1) from all 

partner countries 
-0.0369 0.0648 

Received 𝐹𝐷𝐼(𝑡−1) from all partner 

countries (t-1) 
0.105 0.149 

𝑆𝑝𝑎𝑡𝑖𝑎𝑙𝐿𝑎𝑔 𝐹𝐷𝐼 (𝑡−1) from all 

partner countries 
0.0312 0.0647** 

Accumulated 𝐹𝐷𝐼(𝑡−1)  except FDI 

from offshore zones 
-0.0827 0.0409 

Received  𝐹𝐷𝐼(𝑡−1)except FDI 

from offshore zones 
0.130 0.200 

𝑆𝑝𝑎𝑡𝑖𝑎𝑙𝐿𝑎𝑔 𝐹𝐷𝐼 (𝑡−1) except FDI 

from offshore zones 
0.0417 0.0751** 

Control variables … … … … 

R-squared 0.877 0.834 0.880 0.844 
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Localization index (1) 

Localization index (LI) is the ratio of the proportion of the area (region, 
group of regions) in the country in terms of one industry to proportion of 

the area in country in terms of all industries 

 
 

For a factor X the localization index is calculated by the following formula:  

𝐿𝐼𝑟
𝑋 =

𝑋𝑟
𝑖

𝑋𝑟
𝑎𝑙𝑙_𝑖

𝑋𝑎𝑙𝑙_𝑟
𝑖

𝑋𝑎𝑙𝑙_𝑟
𝑎𝑙𝑙_𝑖

  

 𝑋𝑟
𝑖  – Value of the factor X for the industry i in the area r (region, group of 

regions);  

 𝑋𝑟
𝑎𝑙𝑙_𝑖 – Value of the factor X across all sectors (all_i) in the area r;  

 𝑋𝑎𝑙𝑙_𝑟
𝑖  – Value of the factor X for the industry i in the country as a whole (all_r);  

 𝑋𝑎𝑙𝑙_𝑟
𝑎𝑙𝑙_𝑖  – Value of the factor X across all sectors (all_i) in the whole country (all_r).  
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Localization index (2) 

3 categories of regions:  

 "All periods LI >1 (no more than one period LI<1) " - characterizes the regions 
where a sign shows activity throughout the observation period;  

 "As usual, 0<LI<1 " - characterizes the regions where for almost all considered 
periods the factor has relatively small values, but not zero);  

 "All periods LI=0 (no more than one period LI>0) " - characterizes the regions 
where the factor has zero values for the whole observation period.  

 

 A high proportion of exports of food industry products can be in regions where there are no FDI. 

 The absence of exports can be observed in regions where there are no FDI, however, it can be 
accompanied by the import of raw materials, but not by import of technology. 

 Import of raw materials and semi-manufactured goods for food industry and export of products can 
be observed in regions without both inflow and accumulated FDI. At the same time the share of 
output in food industry at these regions is typically lower than generally in Russia. Although there 
are the Republics where the access of foreign investors is limited because of the historical 
development traditions in production, specialization and isolation of the economies of these 
regions. 

 A high proportion of the food industry on the import of raw materials and semi-manufactured goods 
usually is accompanied by the high inflow of FDI or It takes place in regions with a great share of 
accumulated FDI. 

 Regions leading in FDI, as a rule, have been active in export activities and are the leaders in the 
share of food industry in the import of materials and semi-manufactured goods, and in some 
regions in the import of technology. 
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Conclusion 
 The results depend on the including of capital regions (City of Moscow, Moscow 

region and Saint Petersburg) to the subsample. The “zero-inflow” regions may be 
considered as other noncapital regions.  

 The only stable interconnection is the effect of previous import of resources on FDI. 
The import of technology affects the inflow of FDI to noncapital regions.  

 Strict dependence of FDI and exports of is absent (if was determined only because of 
capital regions). 

 The analysis of localization indices also allows concluding that in the regions the 
relationship of foreign trade and FDI varies. However, in all regions it can be noted 
that this dependence is weak and, in particular, the role of FDI in production of the 
industry is small. This dependence is stronger in regions dominated by industries that 
need imported raw materials. 

 There is almost no dependence on the FDI level in neighboring regions (spatial lag) 
except import of technology in noncapital regions. 

 The heterogeneity suggests the possibility of a successful import-substitution policy 
with future cooperation with foreign investors. 

 

 The general conclusion is that the inflow of import of raw materials attracts FDI 
and the restriction on this inflow may reduce the received foreign investment. 
But a further reaction of export on FDI is questionable and the reduction in FDI 
will not cause problems for the increase in export of food production (however 
for capital regions the negative effect may exist). 
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