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In this paper, we estimate capital stock for Georgia using the Perpetual
Inventory Model (PIM). Due to data constraints, different techniques are used
to estimate the model’s parameters. The model is based on public and private
annual investment data from 1996-2017. Georgia’s Statistics Office doesn’t publish
official capital stock data, a key variable in estimating aggregate production
function which is essential for economic growth models, productivity analysis,
and many other macroeconomic applications. Thus, our work will contribute to
different macroeconomic models on forecasting and policy analysis for Georgia.
The second part of the paper presents the calculation of return on capital using
the newly constructed capital stock series and uses the rate of return on capital
series to try to understand what affected business investment demand in Georgia
on a national level from 1999-2017.
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Introduction

The Perpetual Inventory Model (PIM) was first introduced by Raymond W. 
Goldsmith in 1951, when he formulated the basic approach for how to measure 
national wealth in the United States. The basic idea of PIM is that it starts 
with an initial asset figure and adds investment in assets to fixed assets year 
by year (using gross fixed capital formation data), while controlling for annual 
depreciation. All data is adjusted for inflation using an investment deflator (or 
capital expenditure price index). 

Researchers acknowledge that it is extremely difficult to get an accurate 
measure of capital stock for a country, since even a single firm owner may find 
it difficult to know what the assets are currently worth. The most difficult part of 
capital stock estimation is estimating the depreciation rate of different types of 
assets, since depreciation is not directly observable or measurable. Thus, different 
papers rely on a number of considerably different assumptions to overcome 
this problem. One needs to be careful about making international comparisons 
using capital stock data. Even the OECD database of capital stock is collected 
from member countries’ national statistical offices, and one should thoroughly 
research the underlying assumptions in order to make country comparisons. 

Because of the complexity of the task, researchers have only made a few 
attempts to construct big capital stock databases. In 1993, Nehru and Dhareshwar 
constructed capital stock data for 93 countries from 1960-1990. Later, in 2000, 
De la Fuente and Domenech constructed capital stock data for OECD countries 
from 1950-1997. Most recently, in 2012, Berlemann and Wesselhöft used a holistic 
approach to estimate capital stock data for 103 countries from 1979-2010. All of 
these papers used the perpetual inventory model, but unfortunately none of them 
included Georgia on the list of selected countries. Thus, our paper contributes 
to the literature by constructing real capital stock estimates for Georgia using an 
internationally accepted methodology. 

The first attempt at estimating capital stock for Georgia was done in 2017 
by the National Bank of Georgia (NBG), based on the same perpetual inventory 
method using quarterly data from 1996-2016. NBG used an annual depreciation 
rate of 5%; however, no justification was provided, and they didn’t control for 
external shocks (like the 2008 war with Russia, which changed the path of 
capital stock accumulation) in their model. Most importantly, NBG didn’t provide 
a breakdown of capital stock by private and public capital stocks. Unlike NBG, 
we also adjust Gross Fixed Capital formation to account only for productive 
investments (we exclude investment in dwellings). 

The paper is organized as follows. In section 2, we describe the PIM method 
in detail. Section 3 describes the available data, followed by estimating the 
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model’s parameters in section 4. In section 5, we estimate return on capital using 
the capital stock series from section 4, and in the last section of the paper we use 
the rate of return on capital series to estimate a business investment function to 
understand what affected business investment demand in Georgia. 

1.Methodology

Capital is one of the key inputs in the production function and it is provided 
by assets with useful life over a number of years. Thus, measuring the available 
capital for the production process requires information about the investments 
made over a period of time and previous investments aggregated using some 
methodology in which estimates of depreciation play the key role. In this section, 
we describe the methodology of capital stock calculation and in the following 
section we estimate the parameters of this model. 

In order to calculate real capital stock in the country, we use the Perpetual 
Inventory Method, a commonly established methodology for measuring capital 
stock widely in practice, particularly by the European System of Accounts (ESA, 
2010) and the OECD (OECD, 2001) 1, assuming that in the beginning of each period 
capital stock (available for the production process in that year) equals the sum of 
the gross capital stock at the beginning of the previous period less depreciation 
and investment from the previous period. 

       (1)

Where, Kt+1  is the value of net capital stock available at the beginning 
of period t+1, δ  is a (constant) geometric rate of depreciation, as there is little 
evidence that can be used to discriminate among different depreciation profiles 
used to estimate net capital stock. However, the assumption of a constant 
depreciation rate can still be maintained if there is evidence that the asset 
composition of capital stock does not change much over time. In this case, 
one can construct the constant δ  as a weighted average of depreciation rates 
of different types of assets contributing to the capital stock. I t  is Gross Capital 
formation (capital formation and investment are synonyms and we will be using 
them interchangeably in this paper) in period t. Thus, to calculate capital stock we 
need the depreciation rate, time series investment data, and initial capital stock. 
For any country time series, investment data will be limited to some number of 
years and we need some method to estimate what the country’s initial capital 
stock was. We will also need to gauge the depreciation rate of capital. 

1  We are using the Perpetual Inventory Method assuming geometric depreciation at a constant 

rate, and at the same time we differentiate between different types of assets when constructing 

the depreciation rate parameter.

Kt+1= (1− δ)Kt+ I t
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The first, steady state approach of estimating initial capital stock was 
introduced by Harberger (1978). This approach relies on the assumption that the 
economy is in a steady state. Using this assumption, from formula (1) the capital 
growth rate from t to t+1 can be expressed as follows: 

With GK,t+1 we denote growth of capital stock from the t to t+1 period. From 
formula (2) the value of capital stock in period t can be written as:

We use formula (3) to estimate capital stock in the initial period. The 
problem of this approach is that initial capital stock will depend on the single 
year growth rate and investment in that initial year, so even a small investment 
shock in that year will cause significant overestimation. To avoid the bias caused 
by the cyclical variation of investments, we apply the Berlemann & Wesselhöft 
(2014) approach to eliminate the effect of the current business cycle on the initial 
capital stock measure. According to Berlemann & Wesselhöft (2014) initial capital 
stock can be expressed as:

  Where K0  is the initial capital stock, GI  is the long-run growth rate of 
capital stock and I 0 is the estimated investment from the following log-level 
regression:

 To calculate I 0 we need to plug in t=0, thus I 0= α  and the growth rate is 
equal toβ  coefficient of the same regression. In order to calculate K0  the only 
remaining parameter isδ  – the depreciation rate. We partly rely on the literature 
to calculate the most relevant depreciation rate for capital stock in Georgia (see 
Estimation section).

2. Data

Public and private annual investment data for 1996-2017 comes from the 
Ministry of Finance of Georgia. Private investment is Gross Capital Formation, 

  GK,t+1=
Kt+1 Kt

Kt
= +

I t
Kt

 
(2)

As,    
Kt+1 Kt

Kt
=
(1 )Kt+ I t Kt

Kt
=

Kt+ I t
Kt

= +
I t
Kt

Kt=
I t

GK , t+1+δ
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K0=
I 0

GI+δ

 
(4)

ln (I t)= α+βt+ut
 

(5)
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which includes Gross Fixed Capital Formation and Changes in Inventories. Starting 
from 2010, GeoStat also provided the breakdown of Gross Fixed Capital Formation 
into the following asset groups: Dwellings, Buildings other than dwellings, Other 
structures, Land improvements, Transport equipment, ICT equipment, Other 
machinery and equipment, Animal resources yielding repeat products, Tree, crop 
and plant resources yielding repeat products, Computer software, and Other 
intellectual property products. We group them into five categories. 

Gross Fixed Capital Formation by Type of Assets 

Figure 1

Source: GeoStat

Figure 1 shows that the share of Dwellings doesn’t vary much and stays 
within the 7-8% range of Gross Fixed Capital formation. Thus, we assume that 
it had the same pattern in previous years as well. We use the same shares to 
construct private investment series for the previous years (1996-2009) and then 
fully exclude the Dwelling category from private investment (but we still refer 
to this series as Private Investment in this paper from now on). This breakdown 
of Gross Fixed Capital Formation by types of asset is essential to estimate the 
depreciation rate (δ)  for our model. To do so, we analyze the depreciation 
profiles of different types of assets. 
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In order to estimate the depreciation rate precisely, we need to know the 
prices of used assets and the expected life of assets, but data on used asset 
prices are not available in Georgia, thus we rely on literature and estimates from 
the Revenue Service of Georgia to calculate the weighted average depreciation 
rate. It is worth noting that depreciation estimates from tax codes were originally 
used in North America, but later they started to make use of used-asset prices 
and generated more precise estimates using econometric techniques.

For structures (excluding dwellings) we use a depreciation rate of 5%, 
and for the machinery category we use 20%, as these rates are used by the 
Revenue Service of Georgia (RS) for accounting purposes1 and we also find 
similar estimates in the literature. There is a vast literature documenting that 
assets in the machinery category, unlike structures, exhibit substantial reduction 
in asset value, which is the reason for the substantially higher depreciation 
rate. Baldwin (2005) analyzed the 1961-1996 capital stock data of Canada and 
the estimated depreciation rate for machinery and equipment is at around 20% 
and around 10% for structures. Hulten (1981) reports a 13.3% depreciation rate 
for equipment and 3.7% for structures based on empirical evidence for the US 
economy in 1977. Levy (1995) explored time-varying capital stock depreciation 
rates for the post-war U.S. economy in all three main categories: consumer 
durable goods, producer durable goods, and business structures. He found that 
there has been no significant change in the depreciation rate of nonresidential 
business structures since the mid-1950s and it fluctuates around 5%, while the 
depreciation rate for producer durable goods increased over time and reached 
around 15.7% in 1991, as compared to 11.7% in 1948. Statistics Canada’s publication 
“Depreciation Rates for Productivity Accounts” (2007) is based on a number of 
applied studies measuring the depreciation rate and capital formation. They 
use three different methods (survival model, two-step technique, simultaneous 
technique) to estimate the depreciation rate for 240 separate assets from 1996-
2001. They find that the average depreciation rate for machinery and equipment 
using different methods varies between 19.1-20%2, and the average depreciation 
rate for buildings varies between 8.7-11.5%. 

The Food and Agriculture Organization (FAO) adopted the perpetual 
inventory method to calculate agricultural capital stock, but due to the lack of 
information (usually used asset prices are not available) FAO uses δ=8% for OECD 
countries and δ between 4% and 8% for developing countries. Thus, we use a 5% 
depreciation rate for agricultural capital stock in Georgia. 

Considering the shares of these different types of assets in private 
investment (Figure 1), we calculate that the weighted average annual depreciation 
rate is about 11%. 

1  https://matsne.gov.ge/ka/document/view/1648098?publication=0

2  Statistics Canada – Catalogue no. 15-206 XIE, no. 005
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Assets and Depreciation Rate by Type of Assets 

Figure 2

2010 2011 2012 2013 2014 2015 2016 2017
Av. 

weight
Estimated 
Dep. rate

Dwellings 334 445 537 522 681 810 927 1028 0.08

Structures 
(excluding 
dwellings)

1695 2447 3149 2545 3265 3791 4327 4931 0.39 5%

Machinery 1521 2055 2127 2137 2712 3331 3884 4006 0.32 20%

Agriculture 459 526 683 689 876 1100 1173 1274 0.10 5%

Changes in 
Inventories

469 894 1079 760 1154 972 826 1,027 0.11

We don’t know the composition of inventories and exclude it from 
calculating the depreciation rate, which is equivalent to assuming that other 
categories are proportional to their size share in inventories. While a breakdown 
of public investment is not available, we use the same depreciation rate for 
public investments as well.

1. Estimating Capital Stock Series 

To estimate the equation (5) separately for public and private investments, 

we convert the annual investment data to constant 2010 prices using the 

investment deflator. The investment deflator for 2003-2017 was estimated by the 

National Bank of Georgia1 and we apply the 2-year moving average to construct 

the investment deflator for the previous years, which is a better fit compared to 

a different number of lags and linear approximation. 

The drop in private investment during 2008-2009 was caused by the military 

intervention of Russia in Georgia in August 2008. Thus, we modify regression (5) 

by adding a war dummy as an explanatory variable (the war dummy has a value 

of 1 in 2008 and 2009 and 0 otherwise) to control for the war effect 

Estimation results are shown in the table below:

1  https://www.nbg.gov.ge/uploads/publications/fpas/FPAS%20Documentation.pdf

δ= 0.34�5%+0.32�20%+0.1�5%
0.34+0.32+0.1

= 10.99%

ln(I t)= α+β1 t+β1wardummy+ut (6)
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Least Square Regression Results 

Figure 3

Dependent Variable

Ln(Private Investment) Ln(Public Investment)

Year
.0645536 ***
(.0071377)

.143638***
(.0188761)

War Dummy
-.3665068**
(.1575185)

.7751953*
(.4165704)

Constant
-121.1605***
 (14.32037)

-281.884***
(37.87137)

Note: ***, **, and * denote statistical significance levels at 1%, 5%, and 10%, respectively. Std. 

Err. reported in ( ).

According to the regression results, the long-run growth rate of private 
investments is around 6.4% and is 14.4% for public investment. Using the regression 
results, we can also estimate initial, 1996, private and public investments I ¿ and 
I 0− ¿private¿, that we need to calculate the initial capital stock according to formula (4):

ln (publicinvestment1996)=− 281.884+.143638�1996= 4.81754
publicinvestment1996= e

4.81754= 123.66mlnGEL

ln (privateinvestment1996)= − 121.1605+.0645536�1996= 7.690405

privateinvestment1996= e
7.690405= 2187.26mlnGEL

Public and Private Investment (without dwellings) in 2010 prices (mln GEL) and trends based on 

Least Square Regression Results

Figure 4
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To calculate real capital stock in 1996, we use equation (4) and for every 
following year we apply equation (1).

Public and Private capital stock, 1996-2017 (mln GEL, 2010 price 

Figure 5

 Capital Stock public Capital Stock private

1996 488 12,507

1997 600 12,821

1998 701 13,112

1999 800 14,338

2000 806 15,449

2001 826 16,490

2002 861 17,968

2003 896 19,228

2004 1,105 21,135

2005 1,612 23,086

2006 2,340 25,477

2007 3,202 27,679

2008 4,570 30,540

2009 5,713 32,119

2010 6,673 30,914

2011 7,479 31,657

2012 8,292 33,359

2013 9,056 35,844

2014 9,283 37,292

2015 9,488 39,989

2016 9,864 43,077

2017 10,112 46,213
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2183.067
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= 12506.6
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Both, private and public capital stock data are nonstationary. We used an 
Augmented Dickey–Fuller test to test capital stock time series data for random 
walk. As expected, we fail to reject the null hypothesis of a random walk with 
possible drift.

The capital series estimated according to the methodology described 
above can be used as an input in a variety of macroeconomic models. Below, 
we illustrate one of the practical applications, using the capital stock series to 
derive the rate of return on capital in Georgia between 1996 and 2017 and then 
using the estimated variable to explain the desired business investment at the 
country level from 1999-2017. 

2. Estimating Return on Capital

In this section, we estimate the return on capital (ROC). The ROC is commonly 
defined as the ratio of profits generated by capital (or capital income) during a 
particular time period to the stock of capital. For the purposes of this exercise, 
profits on capital are estimated using the Net Operating Surplus 1996-2017 annual 
data from GeoStat, Generation of Income Account1. Thus, the return on capital is 
defined as Net Operating Surplus divided by total capital stock (public + private, 
excluding housing), both measured in constant 2010 prices2: 

As a first step, we provide information on the evolution of capital, labor 
and other income shares in total GDP of Georgia between 1996 and 2017 (Figure 
6). According to the income approach, the country’s Gross Domestic Product at 
market prices can be calculated as the sum of compensation of employees, net 
taxes on production and imports, gross operating surplus, and gross operating 
mixed income. 

 

1  https://www.geostat.ge/en/modules/categories/23/gross-domestic-product-gdp
2  For illustrative purposes, in this study we simply use the Net Operating Surplus (NOS) to proxy 

for profits generated by capital. Different studies use slightly different approaches. For example, 
Chou, Izyumov and Vahaly (2015) also try to estimate capital profits by adding specific shares of 
the gross operating mixed income, which is the income of unincorporated enterprises owned by 
households (informal sector), to NOS. This approach assumes that in the informal sector output 
is divided between capital and labor incomes in the same proportion as in the corporate sector. 
This assumption, however, as the authors point out themselves, is somewhat arbitrary. 

Returnoncapital t=
NetOperatingSurplust

Capital Stock
(7)
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Generation of income account, shares of GDP at market prices.

Figure 6

Source: GeoStat

According to GeoStat, compensation of employees is defined as remu-
neration, in cash and/or in kind, payable to employees for work completed during 
the accounting period. This component has increased over time and stabilized at 
30% of GDP level over the last few years. Compensation of employees consists 
of wages and salaries (which include income taxes) and employers’ social con-
tributions1 even if they are actually withheld by the employer and paid directly 
to tax authorities, social security schemes and pension schemes. Besides wages 
that are regularly and directly paid to employees, wages and salaries also contain 
wages in kind, bonuses, overtime pay, tips, and commissions.

Net taxes is calculated as a difference between taxes on production and 
imports and subsidies on production. For this component, there were three 
phases: stable before 2004 at around 8% of GDP, growth during 2004-2007 rea-
ching 15% of GDP, and stable again at around the same level. 

Gross operating surplus is calculated as the balancing item in the generation 
of income account. Theoretically, that is the portion of income earned by the 
capital factor that is part of the value added which remains with producers after 
deducting expenditures related to the compensation of employees and taxes on 
production. Gross operating surplus less consumption of fixed capital2 gives us 
Net Operating Surplus (NOS).

1 For calculations, annual data from the Ministry of Finance on actually collected tax revenues are 
used (GeoStat)

2 Consumption of fixed capital is defined as the decline during the accounting period in the cur-

rent value of fixed assets used in the process of production as a result of physical depreciation, 

obsolescence, or accidental damages.

1996
1997

1998
1999

2000
2001

2002
2003

2004
2005

2006
2007

2008
2009

2010
2011

2012
2013

2014
2015

2016
2017

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

Operat ing surplus, gross Compensat ion of employees
Operat ing Mixed income, gross Net Taxes



136

Gross Operating mixed income is a surplus generated as a result of 
production activity of unincorporated enterprises owned by households 
(informal sector). It reflects both remuneration of work done by the owner of the 
enterprise and entrepreneurial income as well. Generation of income account 
data is measured in current mln GEL; we use the investment deflator to convert 
NOS into constant 2010 prices. 

Figure 7 presents the results of ROC calculations for Georgia as defined in 
equation (7). 

Return on Capital 

Figure 7

Source: GeoStat and own calculations

As one can see, return on capital exhibits a large range of variation, between 
7-26%. The ROC increased from about 6% in 1996 to almost 26% in 2008, however 
it dropped significantly over the next two years as a result of the 2008 war with 
Russia and stabilized at around 14% over the last several years. According to 
the literature, rates of returns to capital tend to be quite stable in developed 
countries. For example, some studies report a rather narrow range of variation 
between 8-11% over 2013-2015 in Germany, Finland, the Czech Republic, and 
Greece (Canales, 2017). Empirical literature suggests that the results are quite 
different for developing economies and specifically for transition economies. 
For example, Chou, Izyumov and Vahaly (2018), estimated the rates of return on 
capital in the total of 109 countries, including highly developed countries (HDC), 
less developed countries (LDC) and transition (post-communist) economies (TEC) 
between 1994-2014. This study found that the return on capital was indeed much 
higher in LDC than in HDC, as the theory would suggest (ranging from 21% to 
14.9% in LDC and from 12.7% to 10.1% in HDC). However, in the post-communist 
transition economies the rates of return on capital were initially close to those 
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of HDC (11.7% in 1994), despite the fact that these countries were considered 
“capital poor” in the 1990s, and, in theory, should have had a higher ROC. One 
of the reasons for the low rate of return on capital was a much lower capital 
efficiency than in less-developed countries, such as Argentina, Brazil, Mexico, 
etc. (represented by the lower Y/K ratio). The rates of return on capital in TECs 
increased between 2001-2007 from about 12 to 15 percent and subsequently fell 
back to 11.4% by 2014. 

The pattern for Georgia which is presented in our paper is generally 
consistent with the average findings for the transitional economies, albeit 
exhibiting much high degree of variation over time. In Georgia, as shown in Figure 
7, the substantial increase in the return on capital described for other transition 
economies in 2001-2007 started from 13.4% and peaked at 25.6% in 2007. 

5. Estimating Business Investment Function

In this section, we use rate of return on capital series to try to understand 
what affected business investment demand in Georgia on a country level between 
1999 and 2017. Our empirical model of aggregate private business investment is 
based on the established theoretical frameworks for explaining private investment 
decisions, namely the q-theory of investment (Hall and Jorgenson (1967), Hayashi 
(1982)). The q-theory framework remains one of the most widespread, due to its 
strong micro-theoretical underpinnings. The baseline textbook model states that 
a profit-maximizing firm will invest until the point where its marginal revenue 
product of capital (captured by the rate of return on capital variable we estimated 
in the previous section) is equal to the user cost of capital, which is defined as 
the real interest rate multiplied by the relative price of capital goods (Burda and 
Wyplosz (2017), Romer (2018)). Thus, “marginal q”, which in theory captures all 
the relevant information about the firm’s investment decisions, is the difference 
between the rate of return on capital and the user cost of capital. 

However, the literature on investment function estimation has long been 
aware of the need to introduce additional direct impact terms to the econometric 
model (Shapiro, Blanchard and Lovell (1986)). Modern econometric specifications 
of investment demand models typically add the direct impact of other variables, 
such as changes in output and/or employment. These variables capture the 
impact of expected increase in demand for the firm’s output on investment 
decisions. In the latter case, the relevant theoretical foundations can be found 
in the accelerator theory of investment, which states that firms will respond to 
an increase in the level of output by increasing their desired capital stock, and 
thus investment will be a function of the change in output (seminal work by Clark 
(1917), Harrod (1936, 1939)). Later Shapiro, Blanchard and Lovell (1986) also looked 
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at the investment-output and investment-employment correlations from both 
theoretical and empirical perspectives. They showed that investment responds 
strongly to increases in output, as well as increases in man-hours of employees 
in private businesses. 

In our model, we use the log of aggregate employment in the business 
sector (private) to capture some of the empirical regularities observed in 
literature. In our investment equation, business employment serves as a proxy 
variable to reflect the expected increase in demand for firms’ output through 
the increase in aggregate labor income. In addition, this variable in the context 
of Georgia captures the positive shock, which affected labor productivity and 
translated into the increasing demand for labor (the evidence that increase in 
demand rather than supply of labor was driving the positive trend in business 
employment is captured by the stylized fact that in Georgia both real wages 
and hired employment were rising rapidly, whereas the labor force, the pool of 
available labor, remained steady over the years). These developments led to the 
increase in the marginal productivity of capital for any given output level (using 
the working assumption of a standard Cobb-Douglas production function) and 
further stimulating investment. 

Additionally, we use the war dummy to capture the shock of the 2008 war 
with Russia on investment decisions. The private investment demand equation 
thus takes the following form: 

Where I
t
 is private investment1, and Emp

t
 is private business employment at 

time t. The variable diff
t
 is the difference between real return and cost of capital 

(the marginal q), which is defined as:

For interest rate data, we use the Annual Weighted Average Interest Rates 
on Commercial Banks’ Loans from the National Bank of Georgia. In order to get 
the real interest rate, we adjust it by CPI inflation. 

1 Gross fixed capital formation of the private sector, including inventory investments, and excluding 
investment in dwellings. This variable is described in the Data section earlier in the paper.

log(I t)= β0+β1(diff t )+β2¿

Diff = returnoncapital− Investment Deflator
GDPDeflator

�real interest rate

Inflationt= 100+100
CPI t− CPI t− 1
CPI t− 1

Real interest ratet=
1+
Nominal interest ratet

100
Inflationt /100

− 1

(8)

(9)

(10)

(11)
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 GeoStat Business Statistics provide the number of persons employed by 
types of enterprise ownership1 (state, private) from 1999-2017. These estimates 
are based on a statistical survey of enterprises.

Number of persons employed in the business sector by types of ownership, 1999-2017 

Figure 8

Source: GeoStat

Model results 

Figure 9

 Dependent Variable 
Log (private investment)

Coefficient std. Error P value

diff 1.784 0.4160 0.001

log (Business employment private) 0.526 0.0640 0.000

war dummy -0.338 0.0908 0.002

Constant 1.791 0.8044 0.042

The coefficient on business employment is interpreted as follows: a one 
percent increase in employment brings about a 0.5 percent increase in private 
investment. This coefficient is of the expected sign (positive), and its magnitude 
is consistent with what has earlier been found in the empirical literature on 
the accelerator model (Alexiou (2009), Shapiro, Blanchard, and Lovell (1986)). 
Other coefficients in the model presented here also have the expected signs; 
in particular, the coefficient on the “marginal q” variable, showing that a 0.01 
(1 percentage point) increase in the difference between real return and cost of 
capital would increase private investment by about 1.8%. As expected, the war 
effect had a negative 34% effect on private investment. 

1  https://www.geostat.ge/en/modules/categories/326/statistical-survey-of-enterprises
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Conclusion 

In this paper, we construct capital stock series for Georgia from 1996-
2017 using the Perpetual Inventory Model. This paper describes the procedure 
and all the underlying assumptions in detail and publishes private and public 
capital stock time series data which is essential for economic growth models 
and productivity analysis, and in many other macroeconomic applications as 
demonstrated in the last two chapters of the paper. We found that the long-
run growth rate of private investments is around 6.4% and it is 14.4% for public 
investment. 

Using capital stock series, we estimated the return on capital for Georgia 
from 1996-2017. Results show that return on capital exhibits a large range of 
variation, between 7-26%. It increased from about 6% in 1996 to almost 26% in 
2008, however it dropped significantly over the next two years as a result of the 
2008 war with Russia and stabilized at around 14% over the last several years. The 
pattern for Georgia which is presented in our paper is consistent with findings in 
the literature for transitional economies. 

In the last section of the paper, we use rate of return on capital series 
to try to understand what affected business investment demand in Georgia on 
a country level from 1999 to 2017. We find that private business employment, 
the difference between real return and cost of capital, and the war dummy 
are all significant determinants of private investment. A one percent increase 
in employment brings about a 0.5 percent increase in private investment, the 
increase in the difference between real return and cost of capital by 0.01 would 
increase private investment by about 1.8 percent, the war with Russia in 2008 
shrank private investments by about 34% in 2008-2009 on average.
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ნაშ რომ ში წარ მოდ გე ნი ლია სა ქარ თვე ლოს კა პი ტა ლის მა რა გის შე ფა სე ბა 
სა ერ თა შო რი სოდ აღი ა რე ბუ ლი მო დე ლის (Perpetual Inventory Model) გა მო ყე-
ნე ბით, რო მე ლიც ემ ყა რე ბა სა ხელ მწი ფო და კერ ძო ინ ვეს ტი ცი ე ბის 1996-2017 
წლე ბის მო ნა ცე მებს. ქვეყ ნე ბის სტა ტის ტი კის სამ სა ხუ რე ბი, რო გორც წე სი, არ 
აქ ვეყ ნე ბენ კა პი ტა ლის მა რა გის ოფი ცი ა ლურ შე ფა სე ბებს, რად გან მი სი ზუს ტი 
დათ ვლა ძალ ზედ რთუ ლი ა. სა ქარ თვე ლო შიც არ მო ი პო ვე ბა ოფი ცი ა ლუ რი მო ნა-
ცე მე ბი კა პი ტა ლის მა რა გის შე სა ხებ. კა პი ტა ლის მა რა გის შე ფა სე ბის ყვე ლა ზე 
რთუ ლი ნა წი ლია სხვა დას ხვა ტი პის აქ ტი ვე ბის ამორ ტი ზა ცი ის მაჩ ვე ნებ ლის 
გა მოთ ვლა, რად გან ამორ ტი ზა ცია პირ და პირ დაკ ვირ ვე ბა დი ან გა ზომ ვა დი არ 
არის ქვეყ ნის მას შტა ბით. ამ რი გად, სხვა დას ხვა ნაშ რო მე ბი ეყ რდნო ბა გარ კვე-
ულ დაშ ვე ბებს ამ პრობ ლე მის გა და საჭ რე ლად. მკვლე ვა რე ბის მი ერ აღ ნიშ ნუ ლი 
მე თო დო ლო გი ით შექ მნი ლია კა პი ტა ლის მა რა გის მო ნა ცემ თა ბა ზე ბი მრა ვა-
ლი ქვეყ ნის თვის (ყვე ლა ზე დი დი კვლე ვა ამ მი მარ თუ ლე ბით შეს რულ და 2012 წელს 
რო მელ მაც 103 ქვე ყა ნა გა ა ერ თი ა ნა), თუმ ცა არ ცერ თი მათ გა ნი სა ქარ თვე ლოს 
არ მო ი ცავს. კა პი ტა ლის მა რა გი უმ თავ რე სი ცვლა დია ისე თი მაკ რო ე კო ნო მი-
კუ რი მო დე ლე ბის თვის, რო გო რი ცაა სა ერ თო წარ მო ე ბის ფუნ ქცი ის შე ფა სე ბა, 
ეკო ნო მი კუ რი ზრდის მო დე ლე ბის შე ფა სე ბა, ეკო ნო მი კის პო ტენ ცი უ რი გა მოშ-
ვე ბის შე ფა სე ბა, პრო დუქ ტი უ ლო ბის ანა ლი ზი და მრა ვა ლი სხვა. ამ რი გად, ჩვე ნი 
გათ ვლე ბი ხელს შე უწყ ობს სხვა დას ხვა მაკ რო ე კო ნო მი კუ რი მო დე ლე ბის სი ზუს-
ტის გაზ რდას და უკ ვე თე სი პროგ ნო ზი რე ბი სა და პო ლი ტი კის ანა ლი ზის წარ მო-
ე ბას სა ქარ თვე ლოს თვის. ნაშ რომ ში დე ტა ლუ რა დაა აღ წე რი ლი კა პი ტა ლის მა რა-
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გის შე ფა სე ბის მე თო დო ლო გია და ყვე ლა გა მო ყე ნე ბუ ლი დაშ ვე ბა სა ქარ თვე-
ლოს თვის და, სა ბო ლოო ჯამ ში, დათ ვლი ლია რო გორც კერ ძო, ასე ვე სა ჯა რო კა-
პი ტა ლის მა რა გი 1996-2017 წლე ბის თვის. კა პი ტა ლის მა რა გის ამ მო ნა ცე მებ ზე 
დაყ რდნო ბით ნაშ რომ ში ასე ვე მო ცე მუ ლია კა პი ტა ლის უკუ გე ბის გა ან გა რი შე ბა 
ზე მოთ აღ ნიშ ნუ ლი წლე ბის თვის. სა ბო ლო ოდ, კა პი ტა ლის უკუ გე ბის გა მო ყე ნე-
ბით, რეგ რე სი უ ლი ანა ლი ზის სა ფუძ ველ ზე ვა ფა სებთ, თუ რა ახ დენს გავ ლე ნას 
კერ ძო ინ ვეს ტი ცი ებ ზე. ინ ვეს ტი ცი ებ ზე გავ ლე ნის შე ფა სე ბის მო დე ლი ემ ყა-
რე ბა ე.წ. Q თე ო რი ას. აღ ნიშ ნუ ლი მიდ გო მით ვა ფა სებთ ინ ვეს ტი ცი ის გან ხორ-
ცი ე ლე ბის გა დაწყ ვე ტი ლე ბა ზე მოქ მე დი ყვე ლა ზე რე ლე ვან ტუ რი ცვლა დის, კა-
პი ტა ლის უკუ გე ბა სა და კა პი ტა ლის ღი რე ბუ ლე ბას შო რის სხვა ო ბის გავ ლე ნას. 
მო დელ ში ერ თ-ერთ ამ ხსნელ ცვლა დად ასე ვე ვი ყე ნებთ ბიზ ნეს და საქ მე ბას, 
რო მე ლიც ინ სტრუ მენ ტა ლუ რი ცვლა დი ა, რა თა ასა ხოს ფირ მე ბის გა მოშ ვე ბა ზე 
მოთხ ოვ ნის ზრდა, რო მე ლიც გა მოწ ვე უ ლია ჯა მუ რი შრო მი თი ანაზღ ა უ რე ბის 
გაზ რდით. ასე ვე, სა ქარ თვე ლოს კონ ტექ სტი დან გა მომ დი ნა რე, კერ ძო სექ ტორ-
ში და საქ მე ბის ცვლა დი აღ წერს იმ პო ზი ტი ურ შოკს, რა მაც გავ ლე ნა იქო ნია მუ-
შა- ხე ლის პრო დუქ ტი უ ლო ბა ზე და გა ზარ და მუ შა- ხელ ზე მოთხ ოვ ნა (ფაქ ტი ა, რომ 
სა ქარ თვე ლო ში, კერ ძო სექ ტორ ში და საქ მე ბა და ხელ ფა სე ბი მუდ მი ვად იზ რდე-
ბო და გან ხი ლუ ლი წლე ბის გან მავ ლო ბა ში, რაც გან პი რო ბე ბუ ლი იყო მუ შა- ხელ ზე 
მოთხ ოვ ნის ზრდით).

ჩვე ნი გათ ვლე ბით, კა პი ტა ლის უკუ გე ბა 1996-2017 წლებ ში მერ ყე ობ და 
7-26% ინ ტერ ვალ ში. 1996 წლი დან 2008 წლამ დე იზ რდე ბო და მუდ მი ვად, ხო ლო 2008 
წლის რუ სეთ თან ომის შემ დგომ შემ ცირ და და ბო ლო წლე ბის მან ძილ ზე დას ტა ბი-
ლურ და 14% მაჩ ვე ნე ბელ ზე. რო გორც ნაშ რომ ში მი მო ვი ხი ლეთ, ეს მაჩ ვე ნე ბე ლი 
შე სა ბა მი სო ბა შია გარ და მა ვა ლი ეკო ნო მი კე ბის შე სა ხებ კვლე ვებ ში მო ცე მულ 
შე ფა სე ბებ თან.

ნაშ რომ ში ნაჩ ვე ნე ბი ა, რომ სხვა ო ბა კა პი ტა ლის უკუ გე ბა სა და კა პი ტა ლის 
ღი რე ბუ ლე ბას შო რის ინ ვეს ტი ცი ე ბის მო ცუ ლო ბის მნიშ ვნე ლო ვა ნი ამ ხსნე ლი 
ცვლა დი ა. ამ სხვა ო ბის ერ თი პრო ცენ ტუ ლი პუნ ქტით გაზ რდა იწ ვევს კერ ძო ინ-
ვეს ტი ცი ე ბის და ახ ლო ე ბით 1.8 პრო ცენ ტით ზრდას. შე სა ბა მი სად, შე საძ ლე ბე ლია 
და ვით ვა ლოთ, რა გავ ლე ნა ექ ნე ბა ინ ვეს ტი ცი ებ ზე, მა გა ლი თად, რე ა ლუ რი საპ რო-
ცენ ტო გა ნაკ ვე თის შემ ცი რე ბას. ასე ვე, კერ ძო ინ ვეს ტი ცი ე ბის მნიშ ვნე ლო ვა-
ნი გან მსაზღ ვრე ლია ბიზ ნეს სექ ტორ ში და საქ მე ბის მაჩ ვე ნე ბე ლი. და საქ მე ბის 
ერ თი პრო ცენ ტით ზრდა იწ ვევს კერ ძო ინ ვეს ტი ცი ე ბის 0.5 პრო ცენ ტი ან ზრდას. 
რეგ რე სი უ ლი ანა ლი ზის სა შუ ა ლე ბით ვნა ხეთ, რომ 2008 წლის ომ მა კერ ძო ინ ვეს-
ტი ცი ე ბი სა შუ ა ლოდ 34%-ით შე ამ ცი რა 2008-2009 წლებ ში.

საკ ვან ძო სიტყ ვე ბი: კა პი ტა ლის მა რა გის შე ფა სე ბა, მუდ მი ვი მარ თვის 
მო დე ლი, კა პი ტა ლის უკუ გე ბა, ბიზ ნეს ინ ვეს ტი ცი ე ბი.


