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Abstract ‒ The paper presents the results from the research on 

capital investment changes in the context of economic development 

in the Baltic States. Statistical data analysis and cross-correlation 

analysis were used. The research showed that the volatility of real 

GDP growth and real investment growth was very high in the 

Baltic States compared with the EU countries average during the 

period of 2000 ‒ 2011. Higher investment growth provides a 

higher economic growth, but it may be associated with higher 

volatility of investment and economic growth. The share of 

government investment was high in the Baltic States compared 

with the EU countries average, but the government investment did 

not have stabilizing impact on the economy because of the 

procyclical manner and high volatility. 
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I. INTRODUCTION 

Scientific problem and novelty of the paper. The level of 

country’s competitiveness and development, as well as the 

country’s economic growth, depends on the growth of 

investment, thus, private and government investment plays an 

important role in the economy of each country at 

macroeconomic and microeconomic level [18]; and there is 

consensus regarding this issue in the scientific literature. In 

most cases, there is a strong relationship between the economic 

growth and the investment growth. According to [19], the GDP 

indicator has a positive relationship with private investment in 

the Baltic States and it is one of the key indicators of 

macroeconomic environment determining private investment 

behaviour. In this context, a more actual question is associated 

with investment volatility, its sources, and how investment 

volatility is related to economic growth and vice versa. So it is 

very important to assess peculiarities of how the components of 

investment change when country’s economic growth changes, 

and which component of the investment is most volatile. Thus, 

the novelty of this paper is the analysis of the investment and 

changes of its structure in the context of economic development 

in the Baltic States – Estonia, Latvia, and Lithuania, during the 

period of 2000 – 2011. 

The research aim: to estimate the changes of capital 

investment growth in the Baltic States and to assess the 

relationship between the changes of capital investment growth 

and the GDP growth. 

The research object: Capital investment in the Baltic States. 

The research methods: Analysis and synthesis of scientific 

literature, logic analysis and synthesis, analysis of statistical 

data, cross-correlation analysis. 

 

II. CHANGES OF THE CAPITAL INVESTMENT IN THE CONTEXT 

OF ECONOMIC DEVELOPMENT 

Scientists agree that investment is an important factor for 

each country’s economy; and it is one of the most important 

components of GDP. According to [9], investment has a 

substantial impact on the economic growth. If a country’s 

investment ratio is only 5 % – 10 % of the country’s GDP, it is 

unlikely that the country’s economic growth rate would be high 

for a long period of time. Strong, sustainable economic growth 

requires high investment rate. The country’s overall investment 

ratio should be 25 % of GDP and higher if the country seeks 

persistent and high economic growth [3].  

After summarization of scientific literature, it can be stated 

that the investment growth is significant for each economy at 

macroeconomic and microeconomic level because: 

1) changes of investment growth can have long-term 

consequences for the productive capacity of the economy 

and long-term economic growth [11], [12], [17], [16], 

[23], [26]. 

2) investment is one of the most important factors affecting 

the company’s financial position, business continuity, 

development and competitiveness [22]. 

According to [17], investment is the most volatile component 

of GDP, so aggregate supply and demand is very sensitive to 

changes in investment and vice versa. Therefore it is very 

important to ascertain the sources of the capital investment 

volatility and to evaluate the relationship between the changes of 

various components of investment growth and GDP growth.  

[18] ‒ [19] present the review of various investment theories 

in order to determine the factors influencing the change of the 

capital investment. The following key factors, influencing 

capital investment, are: the level of output, financial resources 

and financing method of investment, the cost of capital, the 

level of capacity utilization, factors prices, and Tobin Q ratio. 

However, according to option theory, the main determinant of 

the investment is the uncertainty associated with these factors, 

such as uncertainty related to the macroeconomic environment, 

factors prices, stability and reliability of government policy. 

According to [19], all these factors considered in investment 

theories are the basis of empirical research, when determinants 

of capital investment are assessed.  

In recent years, considerable attention is paid to government 

policy and its impact on capital investment. Government 

investment depends on the pursued fiscal policy and may have 

negative relationship with economic growth and private 

investment if the government’s fiscal policy is countercyclical. 

There is consensus in the scientific literature that the 

government investment has productive capacity if it is not 
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financed through rising public debt. But according to the option 

theory, private investment may be very sensitive to uncertainty 

of macroeconomic environment and can be delayed if the 

economy slows down, and especially if the government’s fiscal 

policy is procyclical.  

The relationship between the government and private 

investment is another important issue. Scientific literature 

contains indications that government investment can crowd in 

[1], [8], [10], [11] or crowd out private investment [13], [14]. It 

was established that changes of government investment can 

explain about 80 % of private investment fluctuations in the 

Baltic States [19]. But the interrelation between the private and 

government investment is still unclear, it is still unclear, 

whether the government investment determines private 

investment or the private investment leads the government 

investment. 

III. RESEARCH METHODOLOGY AND DATA 

Investment can be classified in different ways. [22] provides 

a detailed classification of investment by various criteria; 

various types of investment are defined in [15], [24]. In this 

paper, investment is analyzed taking into account the investor’s 

status, i.e., business investment, households’ investment, and 

government investment. 

Data. Empirical analysis focuses on the data for Estonia, 

Latvia, Lithuania and the European Union (EU) (27 countries 

average). Indicators are collected from Eurostat Statistics [6] 

(structure of capital investment) and Annual Macroeconomic 

Database of the European Commission [7] (capital investment 

components and GDP at 2005 market prices) databases. The 

study covers the period from 2000 to 2011 using annual data. 

Stages of the empirical analysis: 

Stage 1. The assessment of the investment growth and 

structure in the Baltic States. 

In order to evaluate changes of capital investment and GDP, 

real growth rates of capital investment components and GDP 

were calculated at 2005 market prices.  

In order to assess the average growth of investment and GDP 

in the Baltic States and in the EU (27 countries) a sample during 

2000 – 2011, geometric average was calculated. 

Standard deviation was calculated in order to assess volatility 

of investment and GDP growth in the Baltic States during 2000 – 

2011. 

In order to assess the investment structure, the shares of 

business investment, government investment, and households’ 

investment in total investment were calculated. 

Stage 2. The assessment of the relationship between the 

capital investment and GDP growth in the Baltic States. 

In order to assess the relationship between the capital 

investment growth and GDP growth in different time lags, 

cross-correlation was calculated.  

Time series have to be stationary when cross-correlation 

procedure is used. The most effective way to make a drifting 

series stationary is to differentiate it. Taking differences simply 

means replacing the original series by the differences between 

adjacent values in the original series [21].  

According to [25], given two time series, xt and yt, for data 

pairs (x1, y1), (x2, y2), (xn, yn) an estimate of lag k cross 

covariance is calculated as follows: 
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where x and y are sample means of the time series xt and yt. 

The estimate of the cross correlation function between two 

time series xt and yt is expressed as: 
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where )0(,)0( yyyxxx cscs   are sample standard 

deviations of the time series  xt and yt [25]. 

Cross-correlations were calculated using SPSS Statistics 

17.0 software package. 

IV. INVESTMENT GROWTH AND STRUCTURE  

IN THE BALTIC STATES 

The statistical data of averaged real GDP and real investment 

growth rates showed that GDP, households’ investment, 

business investment, and total investment fluctuation was very 

similar in the case of the EU (27 countries) sample (Table I).  

Government investment was very volatile in the EU (27 

countries average), but, on average, it even grew in 

2008 – 2010. Government investment growth was negative in 

2010 – 2011, but its decline was less than other investment 

components during the financial crisis. This phenomenon can 

be explained by the fact that many governments could not 

increase investment due to the increased government budget 

deficits as a consequence of the financial crisis. 

Government investment fluctuated significantly more than 

GDP in Estonia. Government investment began to rise after one 

year when Estonian economy began to recover in 2010. The 

data showed that the government investment was very 

procyclical in Estonia from 2004 to 2009. 

The situation in Latvia was very similar to the Estonian. 

Government investment and households’ investment was the 

source of total investment growth from 2002 to 2005. After this 

period its growth rate slowed down as the GDP growth slowed 

down. The boom of households’ investment was observed in 

2005, households’ investment growth was more than 200 % in 

this year in Latvia. 

The main source of total investment growth was households’ 

investment in Estonia and Latvia. In Lithuania, the government 

investment growth was the main source of total investment 

growth until 2007. Business investment was the most stable 

component of total investment until 2008 and had large influence 

on total investment growth, but the decline of business 

investment was the highest compared with other investment 

components’ decline during the financial crisis in Lithuania. 
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TABLE I 

GROWTH OF INVESTMENT AND GDP IN THE EUROPEAN UNION (27 COUNTRIES), ESTONIA, LATVIA, AND LITHUANIA (%) 

Indicator 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

 EU (27 countries) 

Total investment 4.5 0.8 ‒0.6 1.1 3.0 3.5 6.3 6.3 ‒1.1 ‒13.0 0.0 1.4 

Households’ investment 3.1 0.7 2.5 4.6 5.2 3.4 6.2 4.9 ‒7.7 ‒14.8 0.9 0.5 

Government investment 1.4 6.3 ‒0.1 7.5 0.9 ‒4.9 12.7 8.4 5.3 3.4 ‒4.9 ‒7.1 

Business investment 5.7 ‒0.2 ‒2.3 ‒2.0 2.3 5.4 5.1 6.6 1.2 ‒15.9 1.0 4.2 

GDP growth 3.9 2.1 1.3 1.5 2.5 2.1 3.3 3.2 0.3 ‒4.3 2.1 1.6 

 Estonia 

Total investment  13.1 24.2 16.7 6.0 15.2 23.0 9.3 ‒13.3 ‒38.3 ‒7.4 25.7 

Households’ investment  25.3 26.0 26.7 23.0 37.8 48.4 1.1 ‒32.8 ‒31.1 0.4 22.0 

Government investment  20.9 43.3 ‒9.7 ‒5.8 15.9 29.5 19.7 8.2 ‒16.8 ‒21.7 20.0 

Business investment  9.5 19.6 21.7 4.7 9.6 13.7 10.5 ‒11.0 ‒46.3 ‒4.1 29.1 

GDP growth  6.3 6.6 7.8 6.3 8.9 10.1 7.5 ‒4.2 ‒14.1 3.3 8.3 

 Latvia 

Total investment 10.1 11.4 12.9 12.3 23.7 23.5 16.3 7.9 ‒13.8 ‒37.4 ‒18.1 27.9 

Households’ investment ‒3.6 9.6 12.7 9.5 53.7 205.8 5.7 6.8 3.2 ‒39.0 ‒43.6 34.6 

Government investment ‒4.8 ‒9.7 34.9 105.2 43.8 10.3 63.0 28.3 ‒15.4 ‒24.0 ‒15.9 23.9 

Business investment 12.0 12.8 11.9 7.0 19.6 11.3 12.2 4.1 ‒16.8 ‒40.3 ‒12.2 28.0 

GDP growth 5.7 7.3 7.2 7.6 8.9 10.1 11.2 9.6 ‒3.3 ‒17.7 ‒0.9 5.5 

 Lithuania 

Total investment ‒8.4 13.2 10.7 13.5 15.7 11.2 19.3 21.8 ‒5.2 ‒39.5 1.9 18.3 

Households’ investment 13.0 9.6 3.2 28.4 13.8 0.3 ‒2.0 13.0 10.3 ‒18.5 ‒32.7 6.0 

Government investment ‒1.0 ‒1.4 41.6 13.4 27.2 8.8 29.5 36.4 ‒0.2 ‒29.6 25.8 4.4 

Business investment ‒14.2 16.9 7.8 9.8 13.9 14.9 22.5 20.1 ‒9.5 ‒47.5 5.1 28.1 

GDP growth 3.6 6.7 6.8 10.3 7.4 7.8 7.8 9.8 2.9 ‒14.8 1.5 5.9 

TABLE II 

VOLATILITY AND GROWTH OF INVESTMENT AND GDP IN THE BALTIC STATES 

Country EU (27 countries) Estonia Latvia Lithuania 

Indicator 

Geometric 
average, % 

Standard 
deviation 

Geometric 
average, % 

Standard 
deviation 

Geometric 
average, % 

Standard 
deviation 

Geometric 
average, % 

Standard 
deviation 

Total investment 0.9 5.1 4.8 19.4 4.4 19.5 4.4 17.2 

Households’ investment 0.6 6.1 10.1 26.3 10.5 63.9 2.4 16.0 

Government investment 2.2 6.0 7.6 20.5 14.9 38.2 11.1 20.2 

Business investment 0.7 6.1 2.8 20.5 2.3 18.6 3.2 20.8 

GDP growth 1.6 2.1 4.0 7.2 3.9 8.2 4.4 6.7 

 

The data presented in Table I show that the investment 

growth and GDP growth were very sensitive to the financial 

crisis in the Baltic States. The decline of the investment and 

GDP began in 2008 and lasted nearly three years. Whereas, 

aftermath of the crisis was smaller; and it lasted shorter in the 

case of the EU countries’ sample (on average). 

The statistical analysis of the data showed that GDP growth 

rate and total investment growth rate were very similar in all 

three countries, but significantly higher than the average of the 

EU (27 countries) (Table II). 

The lowest real growth of investment (about 4.4 %) was in 

Lithuania and Latvia during the period of 2000 – 2011. The 

volatility of real GDP growth and real investment growth was 

the lowest in the case of Lithuania (the lowest standard 

deviation of GDP growth and investment growth was observed) 

compared with Estonia and Latvia during the period of 

2000 – 2011. Business investment was one of the most stable 

components of the investment in Estonia and Latvia. The main 

source of total investment volatility was the volatility of 

households’ investment (except in Lithuania), and the volatility 

of government investment. High volatility of government 

investment showed that fiscal policy was not stable in the Baltic 

States. Uncertainty and volatility of macroeconomic environment 

can be harmful for the investment growth [5], so volatile fiscal 

policy can be harmful for the investment growth too. 
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TABLE III 

THE STRUCTURE OF INVESTMENT IN THE BALTIC STATES 

Indicator EU (27 countries) Estonia Latvia Lithuania 

Total investment, % of GDP 19.9 28.5 26.3 21.4 

Households investment, % of total investment 30.5 18.5 10.7 16.8 

Government investment, % of total investment 12.5 16.2 12.8 17.7 

Business investment, % of total investment 57.0 65.3 76.5 65.5 

Private investment, % of total investment 87.5 83.8 87.2 82.3 

 

The main determinant of country’s investment level and 

growth, especially the level of private investment, is GDP 

growth (or output growth) [2], [4], [20]. The research showed 

that fluctuations of GDP growth and investment growth were 

very similar in all three Baltic States. The changes of credit 

conditions and interest rates were very important factors of the 

identified investment changes. The changes of government 

investment depend on the fiscal policy pursued by the 

government. Government should pursue countercyclical fiscal 

policy in order to stabilize economy, but changes of the 

government investment were procyclical in the Baltic States 

during the period of 2000 – 2011. 

The analysis of the investment structure showed that the 

structure of investment in the Baltic States differed from the 

structure of the EU countries average during 2000 – 2011 

(Table III). 

The research showed that the investment ratio to GDP was 

the highest in Estonia: on average 28.5 % of GDP, while in 

Lithuania – only 21.4 % of GDP; and average of the EU was 

only 19.9 % of GDP. The share of households’ investment was 

significantly lower in the Baltic States compared with the 

average of the EU countries. This fact explained why the share 

of business investment in total investment structure was higher 

in the Baltic States compared with the EU average. 

The share of private investment (households’ investment 

plus business investment) in investment structure was about 

3 % – 5 % points lower in Estonia and Lithuania than in the EU 

(27 countries) and Latvia. This showed that the government 

investment was relatively high in Estonia and Lithuania. 

According to the classical economic theory, large government 

sector may be harmful for the economic growth and the 

government investment can crowd out the private investment. 

Therefore the impact of higher level of government investment 

on private investment may be negative. 

The structure of investment by type of goods was very 

similar in all three countries therefore the detailed results of this 

analysis were not represented in this paper. 

V. RELATIONSHIP BETWEEN CAPITAL INVESTMENT AND GDP 

GROWTH IN THE BALTIC STATES 

Cross-correlations were evaluated (Table IV) in order to 

better assess the relationship between different investment 

components and GDP growth. Time series were differentiated 

at degree 1 in order to make time series stationary. 

Very strong positive correlations (strong in case of 

Lithuania) between GDP and total investment growth and 

between GDP and business investment growth were found in  

0 lag in the analysed countries. Strong correlation between 

households’ investment and GDP growth was found in the EU 

and Estonia in 0 lag. Moderate correlation between households’ 

investment and GDP growth was found in Lithuania in ‒1 lag, 

this means that GDP increases first, and then after 1 year 

increases the households’ investment. The positive correlation 

between government investment and GDP growth in 0 lag 

showed that the government investment tended to be 

procyclical in the Baltic States.  

According to economic theory, it is very important to assess 

whether the government investment crowds in or crowds out 

private investment. The research showed that negative 

relationship between households’ investment and government 

investment, business investment and government investment 

was most often observed in the EU (27 countries). Government 

investment tended to be the leading indicator in this case.  

There was no clear evidence of which indicator was leading, 

but there was positive relationship between government 

investment and households’ investment, government 

investment and business investment in 0 lag in the case of 

Estonia. In the case of Latvia, there was negative relationship 

between households’ investment and government investment in 

0 lag. Positive relationship existed between government 

investment and business investment in lag 1, and government 

investment was the leading indicator in this case. There was 

strong positive relationship between households’ investment 

and government investment in ‒1 lag in the case of Lithuania. 

This means that government investment was the leading 

indicator.  
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TABLE IV 

CROSS-CORRELATIONS BETWEEN INVESTMENT GROWTH AND GDP GROWTH 

Lag Total investment 
with GDP 

growth 

Households’ 
investment with 

GDP growth 

Government 
investment with 

GDP growth 

Business 
investment with 

GDP growth 

Households’ 
investment with 

Government 
investment 

Households’ 
investment with 

Business 
investment 

Government 
investment with 

Business 
investment 

EU (27 countries) 

‒3 ‒0.118 ‒0.028 0.075 ‒0.163 ‒0.144 ‒0.027 0.034 

‒2 ‒0.317 ‒0.319 0.169 ‒0.317 ‒0.469 ‒0.166 0.143 

‒1 ‒0.086 ‒0.328 0.055 0.013 0.045 ‒0.473 0.246 

0 0.979 0.922 ‒0.093 0.936 ‒0.051 0.798 ‒0.267 

1 ‒0.253 0.050 0.073 ‒0.397 0.034 0.302 0.078 

2 ‒0.303 ‒0.416 ‒0.296 ‒0.148 0.143 ‒0.380 ‒0.124 

3 ‒0.070 ‒0.061 ‒0.326 ‒0.004 0.123 ‒0.179 ‒0.556 

Estonia 

‒3 ‒0.345 ‒0.194 ‒0.257 ‒0.332 ‒0.288 0.047 ‒0.118 

‒2 ‒0.447 ‒0.433 ‒0.169 ‒0.427 ‒0.554 ‒0.396 ‒0.277 

‒1 0.404 0.043 0.552 0.360 ‒0.127 ‒0.102 0.292 

0 0.869 0.700 0.274 0.912 0.340 0.602 0.445 

1 0.064 0.610 ‒0.061 ‒0.111 0.455 0.662 0.085 

2 ‒0.359 ‒0.154 ‒0.303 ‒0.350 0.192 0.020 ‒0.327 

3 ‒0.326 ‒0.718 ‒0.324 ‒0.110 ‒0.265 ‒0.722 ‒0.320 

Latvia 

‒3 ‒0.402 ‒0.144 ‒0.185 ‒0.363 ‒0.341 ‒0.037 ‒0.122 

‒2 ‒0.543 ‒0.157 ‒0.141 ‒0.567 0.685 ‒0.276 0.041 

‒1 0.510 0.266 0.209 0.371 0.082 0.407 0.106 

0 0.775 0.159 0.292 0.841 ‒0.400 0.193 0.277 

1 0.108 ‒0.024 0.243 0.119 0.373 0.004 0.304 

2 ‒0.176 0.285 ‒0.224 ‒0.232 0.136 0.073 ‒0.191 

3 ‒0.114 0.123 ‒0.263 ‒0.123 ‒0.195 0.071 ‒0.373 

Lithuania 

‒3 ‒0.006 ‒0.241 0.133 ‒0.007 ‒0.393 ‒0.304 0.122 

‒2 ‒0.362 ‒0.381 ‒0.098 ‒0.370 ‒0.243 ‒0.031 ‒0.229 

‒1 ‒0.148 0.647 ‒0.381 ‒0.167 0.878 0.601 ‒0.084 

0 0.929 0.376 0.577 0.903 ‒0.257 0.243 0.548 

1 0.050 ‒0.424 0.251 0.065 ‒0.231 ‒0.400 0.079 

2 ‒0.348 ‒0.263 ‒0.459 ‒0.237 ‒0.126 ‒0.255 ‒0.390 

3 ‒0.135 0.211 ‒0.093 ‒0.176 0.322 0.282 ‒0.117 

Note: The maximum strength of correlation is marked in gray 

From the cross-correlation analysis there was no clear 

evidence if the government investment crowded in private 

investment in the Baltic States. But it could be concluded that 

there was high dependence between the business investment 

and the GDP growth, whereas households’ investment in 

relation to GDP growth was lower. 

VI. CONCLUSION 

1. The research showed that real GDP growth rate was very 

similar in all three Baltic States but significantly higher than the 

average of the EU (27 countries). The lowest real growth of 

investment was in Lithuania and Latvia (about 4.4 %) during 

the period of 2000 – 2011. The volatility of real GDP growth 

and real investment growth was the lowest in Lithuania 

compared with Estonia and Latvia but significantly higher 

compared with the EU (27 countries average). The business 

investment was one of the most stable components of 

investment in Estonia and Latvia. The main source of total 

investment’s volatility was households’ investment (except in 

Lithuania), and government investment in Latvia. The high 

volatility of government investment showed that fiscal policy 

in the Baltic States was not stable. 

2. The lowest investment to GDP ratio was in Lithuania 

compared with Estonia and Latvia but higher than the EU 

average during the period of 2000 – 2011. The share of private 

investment in investment structure was about 3 – 5 percentage 

points lower in Estonia and Lithuania than in the EU and Latvia. 
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The research showed that government investment was 

relatively high in these countries. The share of government 

investment was high in the Baltic States compared with the EU 

countries’ average, but government investment did not have 

stabilizing impact on the economy because of their procyclical 

manner and high volatility.  

3. It can be concluded that there was strong relationship 

between business investment and GDP growth, while 

households’ investment in relation to GDP growth was lower. 

There was no clear evidence from the cross-correlation analysis 

results if government investment crowded in private investment 

in the Baltic States. Further research is needed to assess this 

relationship. 

4. The research results should draw the attention of the 

governments of the Baltic States to the high volatility of 

government investment in these countries, compared with the 

EU countries’ average, because the fiscal policy should help to 

decrease volatility of country’s investment and GDP but not to 

deepen the problem.   
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