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Капитал российской промышленности

1. Gross and net stocks. Gross: 1995=100

2. Gr. Rates of net stocks and services (%)

• Previous literature is based on gross 
capital stock data (1)
• High growth rates before 1990
• Biases because of underestimated 

discards
• Net Stocks have not been published in 

constant prices
• Different trend even in the official 

statistics!
• I use shares of net stocks from 

F11 (3) and BFA (4) for 
calibration of declining balance 
rates

• Services versus stocks
• Grow slower before transition
• Demonstrate fall in 1991-1998

• Changes in rental prices
• Grow higher in recovery
• Why?...
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Что отражает производительность труда? (1/2)

www.hse.ru/russiaklems

Темпы прироста производительности труда и её составляющих, 
рыночный сектор российской экономики (п.п)

Источник:  Russia KLEMS 2019
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Темпы прироста фондовооружённости (услуг капитала на отработанный час), 
рыночный сектор российской экономики (п.п)

Что отражает производительность труда? (2/2)

Источник:  Russia KLEMS 2019
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Labor productivity growth decomposition (p.p.)
2002-2007

Source: Russia KLEMS, March 2017



Labor productivity growth decomposition (p.p.)
2007-2014

Source: Russia KLEMS, March 2017



Capital services, sectoral contribution

Share of
value added

(%)

Growth 
rates 
(%)

Contri-
butions 

(pp.)

1995 2012 1995-2012 1995-2012

Total economy 100,0 100,0 1,84 1,84

Agriculture 7,6 3,9 -0,14 -0,01

Oil, Gas, Wholesale trade 18,2 23,4 2,33 0,48

Manufacturing 19,9 15,2 1,77 0,31

Other Goods 12,0 9,9 1,60 0,18

Market Services 28,3 28,7 2,31 0,66

Non-Market Services 13,9 19,0 1,34 0,22
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Data. Capital

Alternative Investment Deflators
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Data. Capital. Alternative Series
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Источники
Form of the F11 survey in Industry, 1971 and 1990; Source - Rosstat



Источники

• Capital
• Investments (Nominal Gross Fixed Capital Formations)

• 1961-1990 – Ponomarenko (2002); 1990-2012 - Rosstat
• Breaking down by

• Industries: Balance of Fixed Assets, Rosstat; Russia KLEMS
• Types of Assets: Survey F11, Rosstat

• Initial net capital stock (1995)
• Balance of Fixed Assets
• F11 - Breaking down by types of assets

• Investment deflators
• 1961-1990: Implicit with nominal and real acquisitions
• 1990-2012: PPI in construction, Rosstat

• Depreciation rates
• Survey of service lives, 2008 (Rosstat) 
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Data. Capital. Alternative Series

1 – Official capital stocks;

2 – PIM capital stocks, depreciation at 5% a year and official 
investment deflators.

3 - As 2 but alternative investment deflators which vary by 
types of assets.

4 - As 3 but depreciation rates by asset from 
Fraumeni (1997).

5 - As 4 but capital services with internal (ex-post) rate of 
return.

6 - As 4 but capital services with external (ex-ante) rate of 
return.
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Types of assets

EU KLEMS Asset Type* Asset type of the Russian asset type classification** Geometric depreciation rate*

ICT Assets

Computing equipment Computing equipment 1 0.315

Communication equipment Data-processing machines 2

except Computing equipment

0.115

Software Non-material assets 3 0.315

Non-ICT assets

Residential structures Residential structures 4 0.011

Non-residential structures Buildings and constructions 5 0.069

Transport equipment Transport facilities 6 0.246

Other machinery and equipment Power machines and material working machines 7 0.164

Other assets Other assets 0.164



Results and discussion. Total economy
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Why does the growth accounting 
literature overlook capital 
contribution?

We document the influence of consequent 
data improvements on growth accounting.

1. R e p l i c a t i o n  o f  t h e  g r o w t h  
a c c o u n t i n g   l i t e r a t u r e :

- fixed depreciation 5%; 

- official investment price indices;

- fixed shares of factors

- 0.3 – capital, 0.7 – labor

=> MFP contributes 3.9 p.p. of 4.8 per 
cent growth 

Growth accounting decomposition 
in 1995-2008 for alternative 

datasets (p.p.)



23

Why does the growth accounting 
literature overlook capital 
contribution?

2. I m p r o v e m e n t s  o f  i n v e s t m e n t  
d e f l a t o r s :

- Official investment deflators overestimate 
inflation 
(Bessonov, Voskoboynikov 2008)

- The alternative is the official PPI in 
Construction

- differs by types of assets 

- does not suffer from the investment 
deflator biases;

 MFP contribution falls to 3.1 p.p.

 Capital contrib. increases to 0.9 p.p.

Growth accounting decomposition 
in 1995-2008 for alternative 

datasets (p.p.)

Results and discussion. Total economy
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Growth accounting decomposition 
in 1995-2008 for alternative 

datasets (p.p.)

Why does the growth accounting 
literature overlook capital 
contribution?

3. M o r e  a c c u r a t e  s h a r e s  o f  
f a c t o r s :

- Instead of fixed shares we use more 
accurate measures of shares of factors, 
which vary 

- Across industries and in time

- On the average the contribution of 
labor falls from 0.7 to 0.54

 MFP contribution falls to 2.6 p.p.

 Capital contrib. increases to 1.7 p.p.

Results and discussion. Total economy
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Growth accounting decomposition 
in 1995-2008 for alternative 

datasets (p.p.)

Why does the growth accounting 
literature overlook capital 
contribution?

4. M o r e  a c c u r a t e  d e p r e c i a t i o n s :

- Instead of fixed depreciations we use 
data from (Fraumeni 1997) 

- varies across industries and in time

- for buildings dep. falls 
from 0.5 to 0.3

- for mach. Equipm. Dep.goes up 
from 0.5 to 0.12.

 MFP contribution increases to 2.7 p.p.

 Capital contrib. falls to 1.5 p.p.

Results and discussion. Total economy
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Growth accounting decomposition 
in 1995-2008 for alternative 

datasets (p.p.)

Why does the growth accounting 
literature overlook capital 
contribution?

5. C a p i t a l  s e r v i c e s  i n s t e a d  o f  
s t o c k s :

- Weights of capital growth rates by 
types of assets depend on depreciation, 
interest  rates and investment deflators

- The role of short-living assets 
(Machinery and Eq. and ICT) has 
increased.

 MFP contribution falls to 2.6 p.p.

 Capital contrib. increases to 1.7 p.p.

Being better measured, total inputs 
are almost as much important for 
growth as MFP.

Results and discussion. Total economy



Example: Forestry, Logging and Related Services
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Contributions to VA growth rates in 1995-2009 (pp.) Why does the growth accounting 

literature overlook capital 

contribution?

1. Replication of the growth accounting  

literature

2. Improvements of investment deflators

3. More accurate shares of factors

4. More accurate depreciations:

5. Capital services instead of stocks

Being better measured, capital 

explains more than half of output 

growth.
INDUSTRIAL LEVEL: Industry “Forestry, logging and 

Related Services”

-1,5

-1,0

-0,5

0,0

0,5

1,0

1,5

2,0

1 2 3 4 5

Labor

Other assets

Non-resid.
Construction

Machinery,
Equip. & ICT

MFP



Спасибо за внимание!
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Capital services
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2. Theoretical framework. Capital
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(6) ∆ ln𝐾𝑗 = σ𝑘=1
𝑁𝑘 ҧ𝑣𝑘𝑗

𝐾 ∙ ∆ ln 𝑆𝑘𝑗 ;

(7) 𝑣𝑘𝑗
𝐾 =

𝑝𝑘
𝐾∙𝑆𝑘𝑗

σ𝑘=1
𝑁𝑘 𝑝𝑘

𝐾∙𝑆𝑘𝑗
; ҧ𝑣𝑘𝑗

𝐾 =
1

2
𝑣𝑘𝑗,𝑡
𝐾 + 𝑣𝑘𝑗,𝑡−1

𝐾

(Jorgenson, Gollop, Fraumeni 1987) 

(8) 𝑝𝑘,𝑡
𝐾 = 𝑝𝑘,𝑡−1

𝐼 ∙ 𝑟𝑡 + 𝛿𝑘 ∙ 𝑝𝑘,𝑡
𝐼

(9) 𝑆𝑘,𝑡 = σ𝜏=0
∞ 1 − 𝛿𝑘

𝜏 ∙ 𝐼𝑘,𝑡−𝜏 = σ𝜏=0
𝑡−𝑇𝑏−1 1 − 𝛿𝑘

𝜏 ∙ 𝐼𝑘,𝑡−𝜏 + 1 − 𝛿𝑘
𝑡−𝑇𝑏 ∙ 𝑆𝑘,𝑇𝑏 ,. 


