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Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita
Estimated Half-Life

Baseline Human Capital Geography
Proxies for 

Trade
Compilations

(1) (2) (3) (4) (7) (10)
Log Gross Industry Production per 
capita

-0.812*** -0.899*** -0.899*** -0.748*** -0.842*** -0.727***

[-9.26] [-8.39] [-8.59] [-9.23] [-10.35] [-6.67]

The Convergence Rate 1.64% 2.25% 2.25% 1.35% 1.81% 1.27%

Implied Half-Life, years 42   31   31   51   38   54   
Observations                   48 40 40 48 48 40
Adjusted R-squared          0.643 0.641 0.649 0.747 0.697 0.726
t statistics in brackets * p<0.1, ** p<0.05, *** p<0.01
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Limitations and Further Prospects

Statistical Issues Contextual Issues

Price levels across regions
Value Added vs Gross Industry Product
Agriculture & Services vs Industry
Population growth vs Labor force growth

Public investment: Malorossia (Ukraine)
Effect of the institutions: emancipation of the serfs
Protectionism
Monetary policy (switch to bimetallism)
Infrastructure: Railways
Informal practices: Religious groups
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(a) Did regions of the Russian Empire industrialize in the 
nineteenth century?
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Research Question
(a) Did regions of the Russian Empire industrialize in the 
nineteenth century?

(b) If so, did they industrialize according to the neoclassical 
growth model (convergence in production levels per capita)?
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Summary Stats
Variable Obs Mean Std. Dev. Min Max

1795 | Population in Region 48 728,033   274,117   62,906   1,127,496   

1897 | Population in Region 48 1,952,697   988,547   311,144   4,995,617   

1795 | Gross Industry Production in a 
Region 48 1,034,873   1,608,484   10,579   8,435,317   
1897 | Real Gross Industry Production in 
a Region 48 28,700,000   49,500,000   1,757,816   226,000,000   

1795 | Gross Industry Production per 
capita, roubles 48 1.62   2.40   0.01   11.33   
1897 | Real Gross Industry Production 
per capita, roubles 48 14.32   20.39   1.54   83.65   

Annual Growth Rate, Real Gross 
Industry Production per capita 48 2.58   1.62   - 0.18   7.14   37
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Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita
Selected Covariates and Models

Baseline Human Capital Geography
Proxies for 

Trade
Compilation

(1) (2) (3) (4) (7) (10)
Log GIP per capita -0.812*** -0.899*** -0.899*** -0.748*** -0.842*** -0.727***

[-9.26] [-8.39] [-8.59] [-9.23] [-10.35] [-6.67]
Pupils per capita 138.1**

[2.12]
Teachers per capita 3515.9** 459.7

[2.35] [0.18]   
Border with the Black Sea 1.367** 1.456** 

[2.64] [2.44]   
Border with the Baltic Sea 1.683*** 1.735** 

[3.91] [2.44]   
Germans per capita 674.9*** 92.58

[3.04] [0.21]   
Constant                    2.160*** 1.927*** 1.942*** 1.994*** 2.019*** 1.988***

[14.70] [10.90] [11.55] [14.31] [14.10] [7.02]
Observations                   48 40 40 48 48 40
Adj. R-squared          0.643 0.641 0.649 0.747 0.697 0.726
t stat. in brackets * p<0.1, ** p<0.05, *** p<0.01

42



Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita
Selected Covariates and Models

Baseline Human Capital Geography
Proxies for 

Trade
Compilation

(1) (2) (3) (4) (7) (10)
Log GIP per capita -0.812*** -0.899*** -0.899*** -0.748*** -0.842*** -0.727***

[-9.26] [-8.39] [-8.59] [-9.23] [-10.35] [-6.67]
Pupils per capita 138.1**

[2.12]
Teachers per capita 3515.9** 459.7

[2.35] [0.18]   
Border with the Black Sea 1.367** 1.456** 

[2.64] [2.44]   
Border with the Baltic Sea 1.683*** 1.735** 

[3.91] [2.44]   
Germans per capita 674.9*** 92.58

[3.04] [0.21]   
Constant                    2.160*** 1.927*** 1.942*** 1.994*** 2.019*** 1.988***

[14.70] [10.90] [11.55] [14.31] [14.10] [7.02]
Observations                   48 40 40 48 48 40
Adj. R-squared          0.643 0.641 0.649 0.747 0.697 0.726
t stat. in brackets * p<0.1, ** p<0.05, *** p<0.01

43



Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita
Selected Covariates and Models

Baseline Human Capital Geography
Proxies for 

Trade
Compilation

(1) (2) (3) (4) (7) (10)
Log GIP per capita -0.812*** -0.899*** -0.899*** -0.748*** -0.842*** -0.727***

[-9.26] [-8.39] [-8.59] [-9.23] [-10.35] [-6.67]
Pupils per capita 138.1**

[2.12]
Teachers per capita 3515.9** 459.7

[2.35] [0.18]   
Border with the Black Sea 1.367** 1.456** 

[2.64] [2.44]   
Border with the Baltic Sea 1.683*** 1.735** 

[3.91] [2.44]   
Germans per capita 674.9*** 92.58

[3.04] [0.21]   
Constant                    2.160*** 1.927*** 1.942*** 1.994*** 2.019*** 1.988***

[14.70] [10.90] [11.55] [14.31] [14.10] [7.02]
Observations                   48 40 40 48 48 40
Adj. R-squared          0.643 0.641 0.649 0.747 0.697 0.726
t stat. in brackets * p<0.1, ** p<0.05, *** p<0.01

44



Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita
Selected Covariates and Models

Baseline Human Capital Geography
Proxies for 

Trade
Compilation

(1) (2) (3) (4) (7) (10)
Log GIP per capita -0.812*** -0.899*** -0.899*** -0.748*** -0.842*** -0.727***

[-9.26] [-8.39] [-8.59] [-9.23] [-10.35] [-6.67]
Pupils per capita 138.1**

[2.12]
Teachers per capita 3515.9** 459.7

[2.35] [0.18]   
Border with the Black Sea 1.367** 1.456** 

[2.64] [2.44]   
Border with the Baltic Sea 1.683*** 1.735** 

[3.91] [2.44]   
Germans per capita 674.9*** 92.58

[3.04] [0.21]   
Constant                    2.160*** 1.927*** 1.942*** 1.994*** 2.019*** 1.988***

[14.70] [10.90] [11.55] [14.31] [14.10] [7.02]
Observations                   48 40 40 48 48 40
Adj. R-squared          0.643 0.641 0.649 0.747 0.697 0.726
t stat. in brackets * p<0.1, ** p<0.05, *** p<0.01

45



Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita
Selected Covariates and Models

Baseline Human Capital Geography
Proxies for 

Trade
Compilation

(1) (2) (3) (4) (7) (10)
Log GIP per capita -0.812*** -0.899*** -0.899*** -0.748*** -0.842*** -0.727***

[-9.26] [-8.39] [-8.59] [-9.23] [-10.35] [-6.67]
Pupils per capita 138.1**

[2.12]
Teachers per capita 3515.9** 459.7

[2.35] [0.18]   
Border with the Black Sea 1.367** 1.456** 

[2.64] [2.44]   
Border with the Baltic Sea 1.683*** 1.735** 

[3.91] [2.44]   
Germans per capita 674.9*** 92.58

[3.04] [0.21]   
Constant                    2.160*** 1.927*** 1.942*** 1.994*** 2.019*** 1.988***

[14.70] [10.90] [11.55] [14.31] [14.10] [7.02]
Observations                   48 40 40 48 48 40
Adj. R-squared          0.643 0.641 0.649 0.747 0.697 0.726
t stat. in brackets * p<0.1, ** p<0.05, *** p<0.01

46



Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita
Selected Covariates and Models

Baseline Human Capital Geography
Proxies for 

Trade
Compilation

(1) (2) (3) (4) (7) (10)
Log GIP per capita -0.812*** -0.899*** -0.899*** -0.748*** -0.842*** -0.727***

[-9.26] [-8.39] [-8.59] [-9.23] [-10.35] [-6.67]
Pupils per capita 138.1**

[2.12]
Teachers per capita 3515.9** 459.7

[2.35] [0.18]   
Border with the Black Sea 1.367** 1.456** 

[2.64] [2.44]   
Border with the Baltic Sea 1.683*** 1.735** 

[3.91] [2.44]   
Germans per capita 674.9*** 92.58

[3.04] [0.21]   
Constant                    2.160*** 1.927*** 1.942*** 1.994*** 2.019*** 1.988***

[14.70] [10.90] [11.55] [14.31] [14.10] [7.02]
Observations                   48 40 40 48 48 40
Adj. R-squared          0.643 0.641 0.649 0.747 0.697 0.726
t stat. in brackets * p<0.1, ** p<0.05, *** p<0.01

47



Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita
Selected Covariates and Models

Baseline Human Capital Geography
Proxies for 

Trade
Compilation

(1) (2) (3) (4) (7) (10)
Log GIP per capita -0.812*** -0.899*** -0.899*** -0.748*** -0.842*** -0.727***

[-9.26] [-8.39] [-8.59] [-9.23] [-10.35] [-6.67]
Pupils per capita 138.1**

[2.12]
Teachers per capita 3515.9** 459.7

[2.35] [0.18]   
Border with the Black Sea 1.367** 1.456** 

[2.64] [2.44]   
Border with the Baltic Sea 1.683*** 1.735** 

[3.91] [2.44]   
Germans per capita 674.9*** 92.58

[3.04] [0.21]   
Constant                    2.160*** 1.927*** 1.942*** 1.994*** 2.019*** 1.988***

[14.70] [10.90] [11.55] [14.31] [14.10] [7.02]
Observations                   48 40 40 48 48 40
Adj. R-squared          0.643 0.641 0.649 0.747 0.697 0.726
t stat. in brackets * p<0.1, ** p<0.05, *** p<0.01

48



49



Specifications of the Convergence Model. Dependent Variable: Real annual growth of the GIP per capita
Estimated Half-Life

Baseline Human Capital Geography
Proxies for 

Trade
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Convergence Model Augmented with the Spatial Effects

Spatial Error Models Spatial Lag Models

(1) (2) (3) (4) (5) (6) (7) (8)

Log Gross Industry Production 
per capita

-0.794*** -0.769*** -0.826*** -0.782*** -0.798*** -0.765*** -0.827*** -0.773***

[-9.15] [-10.44] [-10.60] [-10.69] [-9.56] [-10.25] [-10.77] [-10.32]

Border with the Black Sea No Yes No Yes No Yes No Yes

Border with the Baltic Sea No Yes No Yes No Yes No Yes

German per capita No No Yes Yes No No Yes Yes

lambda - Spatial Error Coeff. 0.439 0.426 0.566 0.517

[0.99] [0.98] [1.53] [1.33]

rho - Spatial Lag Coeff. 0.532* -0.111 0.507* -0.00214

[1.76] [-0.29] [1.73] [-0.01]

Observations                   48 48 48 48 48 48 48 48

t statistics in brackets * p<0.1, ** p<0.05, *** p<0.01
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The Kursk Region
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Districts | Uezds



An Example of the Border 
Adjustment
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The Overlay View
The violett area is the square of the
old (1796) district. We can see (more 
or less) where it ends and by how 
much the square of the new district 
extends.
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Border of the 
District
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Border of the 
District
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Squares of the 
District
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Total Square (St): 27935 Sq. Units
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Total Square (St): 27935 Sq. Units

Square of the Substracted Part (Ss): 8389 Sq. Units 
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Total Square (St): 27935 Sq. Units

Square of the Substracted Part (Ss): 8389 Sq. Units

Ratio (Ss / St) = 30%







The Complete 
Overview of 
Kursk
Every green area represent a specific 
district of the region that was partly 
of fully reassigned to it from the 
other region since 1797.
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The Conversion 
Table
The same procedure is applied for 
the districts that were reassigned to 
other regions during the 19th century.

In the case of Kursk, 14.1% was 
initially governed by the Kharkov 
authorities in 1797. Therefore, we 
reassign 14.1% of the population and 
industry output from Kursk to 
Kharkov region.
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