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Abstract 

 

It is widely held view that natural resources are associated with poor economic 

performance. It is common for existing literature to take natural resources as a whole variable 

which incorporates agricultural raw materials, fuels, metals and food as well. This paper 

differentiates fuel resources from metal resources and finds that different types of resources can 

have different relation to economic performance. Cross-section empirical analysis of 29 

countries between 1996 and 2010 indicates that transition economies indeed benefited from 

natural resource exports, especially from fuel exports share during the hardships of transition 

period. Further these results are supported through panel data analysis with fixed effects model. 

Several factors might contribute to this finding including commodity price movements as well 

as the type of the resource.  

Comparative analysis of historical developments in selected countries lead to 

conclusion that collapse of economic system in countries with high reliance on natural resources 

during socialist era following “shock therapy”, left no other choice than to continue to rely on 

natural resources than after economic liberalization. Additionally, our findings indicate that for 

transition economies democracy or political rights, as well as education variables are 

insignificant to economic performance. With relatively high amount of educated population, 

variation in political institutions in transition economies tends to be explained by country 

specific characteristics and historical background.    

 

1. Introduction 

It is not surprising that the interest in natural resources and development has extended 

to the transition economies. Several transition economies such as the Russian federation, 
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Kazakhstan, Azerbaijan, Turkmenistan, Uzbekistan, and Mongolia are natural resource 

exporting countries and some of them enjoyed high growth rates (Fig.1). Between 1996 and 

2010 period transition economies are grown at 4.7% almost two times higher than the rest of the 

world which displayed moderate 2% growth
1
. This raises the question whether natural resources 

helped these countries to overcome the economic recession in 1990s.  

 

 

 

 

Data source: Penn World Tables 7.1 

Fig.1: Average real per capita GDP growth rates in transition economies, 1996-2010 

 

However, it should be noted that performance of transition economies differentiates a lot. At the 

beginning of the new millennium a profound divide lies between Central and Southeastern 

                                                   
1 Calculation made by author based on data source from Penn World Tables 7.1 
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Europe and the Baltics (CSB) and the Commonwealth of Independent States (CIS). In the CSB 

officially measured gross domestic product (GDP) bounced back from a transition recession, 

recovered to its 1990 level by 1998, and exceeded that level by 6 percent in 2000. However, in 

the CIS GDP in 2000 stood only at 63 percent of its 1990 level. While GDP in Poland, the most 

populous country in the CSB, increased by more than 40 percent between 1990 and 1999, it 

shrank by 40 percent during the same period in the Russian Federation, the most populous 

country in the CIS
2
. 

This paper adds to the burgeoning literature on natural resources and economic growth 

by differentiation between the fuel and metal resources, and also by considering imports along 

with exports as well. In addition it applies fixed effects estimation which is rarely used in 

natural resource and growth literature. The paper is organized as follows. The next section 

presents literature review, section 3 describes the estimation approach and data, section 4 

presents the results and section 5 concludes.   

 

2. Literature Review 

This section can be grouped in three parts. The first part reviews previous empirical 

analysis on relationship between natural resource endowment and economic growth and 

addresses differentiation between resource abundance and resource dependence. The second 

part discusses the literature that considers that various types of the resources might have 

different influence on development. And the third part review economic performance of 

transition economies in the light of their natural resource endowment.  

 

Natural resource abundance and dependence 

Whether the relationship between natural resources and economic growth is positive or 

negative is a long lasting debate topic. It should be noted that historically the rapid 

industrialization in now developed countries such as USA, United Kingdom, Australia or 

Canada benefited from large-scale resource exploitation. However, in the late XX century 

number of scholars (Nankani 1979; Gelb et al. 1988; Auty 1990, 1994) found empirically the 

negative relationship between growth and natural resources, the phenomenon formulated as a 

“natural resource curse” by Auty (1994). Then attention to the topic was brought by Sachs and 

Warner (1995, 1997, and 2001) who described that during the period 1970-1990 economies with 

a high ratio of natural resource exports in GDP in 1970 tended to have low growth rates. This 

negative relationship holds true after controlling for variables found to be important to 

economic growth, such as initial income, openness, investments, rule of law, trade policy, and 

education.  

                                                   
2 World Bank (2002), p. xiii. 



4 

 

There is also significant amount of literature on detrimental effects, particularly of oil 

on institutions and democracy. Ross (2001) finds that oil exports share in GDP have significant 

negative relationship with country’s political institutions. Collier and Hoffler (2002) present that 

natural resources considerably increase the chances of civil conflict in a country.  Aslaksen 

(2009) argues that negative association between oil and democracy is persistent even after 

including country fixed effects. Tsui (2009) shows that discovery of oil significantly decreases a 

country’s 30-year change in democracy measured by the Polity Index. However, this paper will 

concentrate on natural resources types and growth relationship in transition economies, 

therefore direct association between resources and institutions are considered beyond the scope 

of this paper. 

In fact, Sala-i-Martin (1997) found that the effect of fraction of GDP in mining is 

significant positive, while primary exports significant negative. Regarding this finding without 

further explanation the author says: “I am not sure that a direct Sachs and Warner interpretation 

can be applied to this contradictory finding”
3
. 

It should be noted that Sachs and Warner use “resource abundance” “resource intensity” 

and even “resource dependence” terms for their main variable the share of primary exports in 

GDP. Later such usage of the share of primary exports in GDP (or similar measurements) as a 

representation of the resource abundance has been questioned and was criticized that it actually 

measures the resource dependency which indeed have negative effect on growth (Stijns 2005; 

Brunnschweiler 2007, Brunnschweiler and Bulte 2008; Lederman and Maloney 2007, 2008). 

Stijns suggested to use production or reserves data as a proxy of resource abundance and export 

share data as a resource dependence indicator and wrote: “The claim that being resource-export 

dependent slows down a country`s expected rate of growth is different than the claim that high 

mineral reserves or production is associated with slower rates of growth”
4
. He found that natural 

resource exports and land have significant negative relationship with growth while resource 

abundance indicators showed insignificant and concluded that in terms of economic 

development, what matters most is what countries do with their natural resources.  

 

Does the type of the resource matters   

When poor performance of resource rich countries came into the light logically the 

subsequent question is coming out: “Is this finding attributable to all types of resources?” 

Significant amount of literature focuses on detrimental influence of certain types of resources on 

development. Isham et al. (2005) classify resources into diffuse resources (livestock and 

                                                   
3
 Sala-i-Martin (1997), p.11. 

4
 Stijns (2005), p.111. 
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agricultural produce grown on small family farms), point source resources
5
 (fuels, minerals and 

plantation crops), and coffee and cocoa. Through two stage equation system they show that for 

developing countries
6
 point source export dependence and coffee and cocoa export dependence 

are negatively associated with institutional variables, which in turn are significant determinants 

of growth. They also found that the share of primary exports in GDP included along with other 

natural resource variables had a positive and significant
7
 predictor of institutions and interpret 

this result suggesting that exporting itself has in independent and positive effect on growth.   

Applying two stage equations system Sala-i-Martin and Subramanian (2003) went 

further in disaggregating resources using individual variables for four types of natural resource 

data from WDI- fuels, ores and minerals, food, and agricultural raw materials. They found that 

“they do appear to have different effects on growth”
8
 However they do not provide with further 

explanation for different effects on growth for fuels (significant positive) and minerals 

(significant negative) individually.  It should be noted that, minerals show significant negative 

effect even after institutions are controlled, despite their statement that “once institutions are 

controlled for they (natural resources) have no further impact on growth”
9
.  

 

Natural resources in transition economies 

 The debate whether natural resources are benefited or harmed growth also extended in 

case of transition economies as well. Kronenberg (2004) finds negative correlation between 

natural resource abundance and economic growth and point as a reason corruption and a neglect 

of basic education. However, it should be noted that the regression results are not robust and the 

result changes with inclusion and exclusion of different variables. In opposite side using oil 

production and reserves data Brunnschweiler (2009) shows that oil had strong and robust 

positive growth effects during 1996-2006 and the result is confirmed for different types of oil 

ownerships. Using cross-country regressions for two different years, 1996 and 2005 Alexeev 

and Conrad (2011) present in both OLS and 2SLS with instrumented per capita level of GDP 

10
natural resources are insignificant for growth.  The interesting finding is that it is transition 

                                                   
5
 According to the author the naming of point source natural resources comes because these resources are 

extracted from a narrow geographic or economic base. For example oil and minerals (such as copper and 

diamonds), and plantation crops (such as sugar and bananas). 
6
 Countries in 1985 with GNP per capita of less than $10.000 and a population greater than 1 million. 

7 However, inclusion the regional dummy variables makes the pure primary exports variables statistically 

insignificant. 
8 Sala-i-Martin and Subramanian (2003) footnote 8. 
9 Sala-i-Martin and Subramanian (2003) 
10

 It was pointed by Rodrick (cited by Sala-i-Martin and Subramanian, 2003) and mentioned again in 

Alexeev and Conrad (2011) that per capita GDP levels are likely to be affected by other dependent 

variables such as institutional quality and natural resources. Sala-i-Martin and Subraminan (2003) address 

this issue by replacing the 1970 level of GDP by per capita GDP for 1960 explaining that most oil 

discoveries were made after 1960 and thus 1960 level of income relatively uncontaminated from natural 
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not natural resources are appeared to be detrimental for institutional variables. These results 

concluded by authors “are contrary to those of Kronenberg (2004), but are consistent with 

Brunnschweiler (2009)”.   

 The variance in economic performance and institutional building across economies of 

transition has caught attention of scholars and natural resources are mentioned as important 

factor in explaining these differences. Melo et al. (2001) list natural resource endowments 

within initial conditions that are important, both for performance and the speed of economic 

liberalization, particularly in explaining inflation. Beck and Laeven (2006) present that 

countries that had been longer under socialist government and rely more on natural resources 

experienced less institution building over the first decade of transition.   

  

Table 1: Summary of some previous empirical analysis on natural resources and growth 

Author  

(year) 

Variable  Description Method 

(dependent 

variable) 

Results 

Sachs and 

Warner 

(1997) 

Primary  products 

export to GDP in 1970 

(the variable includes 

food, agricultural raw 

materials, fuels and 

ores and metals export, 

which  correspond to 

SITC categories 0, 1, 2, 

3, 4 and 68)
11

 

Includes food, agricultural 

raw materials, fuels and ores 

and metals exports, 

corresponding to SITC 

categories 0, 1, 2, 3, 4 and 

68. 

Cross-country 

OLS regression 

(average annual 

growth in real 

GDP divided by 

economically 

active population 

1970- 1990) 

Significant 

negative   

Sala-i-Mar

tin (1997); 

Sala-i-Mar

tin, 

Doppelhof

er, and 

Miller 

(2003) 

Fraction of GDP in 

mining
12

  

Due to Hall and Jones 

(1996) 

Cross-country 

OLS regression 

with Bayesian 

Averaging of 

Classical 

Estimates  or 

BACE (growth of 

GDP per capita 

1960-1996) 

Positive 

(strongly 

and robustly 

related)  

Primary exports in 

1970  

Due to Sachs and Warner 

(1997) 

Negative 

(not 

robustly 

related)  

Stijns 

(1995) 

Primary exports in 

GDP in 1970 

Used previously by Sachs 

and Warner (1997) 

Cross-country 

OLS regression 

Significant 

negative  

                                                                                                                                                     
resources. Alexeev and Conrad (2009) argue that “while it is true that that many discoveries were made 

after 1960, the club of major oil producers has not changed much since 1940s. Therefore, the use of 1960 

income level does not solve this problem”. Instead, they proposed to instrument this variable via 

geographical variables or use reduced form OSL estimates.   
11

 Alternative variable used are mineral production divided by GNP in 1970, natural resource exports 

share in total exports in 1970, and land (the log of arable land area divided by population).  
12

 Sala-i-Martin, Doppelhofer, and Miller (2003) noted that this variable displays sensitivity to model size 

suggesting that mining is a variable that requires other conditioning variables in order to display its full 

importance. 
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Resource abundance 

indicator measured as 

resource reserves and  

resource production
13

 

Oil, gas, and coal reserve 

and production data comes 

from the US Department of 

Energy. Mineral reserves 

and production data comes 

from US Geological Survey, 

Minerals Program (1999). 

Series constructed per 1000 

inhabitants. 

(average growth 

rate of GDP per 

capita 1970-1990) 

Insignificant 

Land Log of the ratio of total land 

area to population in 1971 

Significant 

negative 

Isham et 

al. (2005) 

Manufactures index  Variables were constructed 

by 2 methods. First, 

countries were classified 

into 4 types on the basis of 

their two exports at the SITC 

three-digit level from 

UNCTAD 1988 data. The 

second method was to 

compute 4 indices of net 

export chares based on data 

from Statistics Canada 2002 

from year 1980 was used, 

following approach by 

Leamer and others (1999). 

Two stage 

equation system. 

In the first 

equation 6 

institutional 

indicators 

measured in 

1990s
14

  are 

endogenously 

determined by 

natural resources 

and other 

variables. In the 

second, growth 

(per capita growth 

rate 1975-1997) is 

then determined 

by institutions. 

Insignificant  

Diffuse index Insignificant  

Point source index Significant 

negative 

Coffee and cocoa index Significant 

negative for 

some 

institutional 

variables 

while 

insignificant 

for others. 

Primary exports in 

GDP in 1971 

Due to Sachs and Warner 

(1995) 

Significant 

positive 

Brunnsch

weiler 

(2007) 

Resource abundance as 

total natural capital 

developed by the World 

Bank (1997, 2005) 

Log of the average total 

natural capital in 1994 and 

2000 estimated in USD per 

capita. It includes subsoil 

assets, timber resources, 

non-timber forest resources, 

protected areas, cropland, 

and pastureland 

Cross- country 

OLS (log income 

growth 

1970-2000) and 

2SLS regressions. 

In OLS dependent 

variable regressed 

on natural 

resource 

abundance and 

institutional 

quality
15

. In 2 

SLS the first stage 

is for institutional 

quality and the 

second equation is 

for growth.  

Significant 

positive in 

OLS.  

Insignificant 

for 

institutions 

in the first 

stage of 2 

SLS.  

Significant 

positive for 

growth in 

the second 

stage.  

Resource abundance as 

subsoil assets 

developed by the  

World Bank (1997, 

2005) 

Log of the average subsoil 

assets in 1994 and 2000 

estimated in USD per capita. 

It includes energy resources 

(oil, natural gas, hard coal, 

and lignite) and other 

mineral resources (bauxite, 

copper, gold, iron, lead, 

nickel, phosphate, silver, tin, 

and zinc) 

Resource dependence Due to Sachs and Warner Cross- country Significant 

                                                   
13

 According to Stijns (2005) reserve and production data are strongly correlated and because production 

data does not substantially affect conclusions the author focuses on results corresponding to reserve data 

as a proxy of resource abundance  
14These 6 indicators are Rule of law, political stability, government effectiveness, absence of corruption, 

regulatory framework, property rights and rule-based governance. 
15 Rule of law and government effectiveness. 
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as primary exports in 

GDP in 1970 

(1997) OLS negative in 

OLS
16

 

Sala-i-Mar

tin and 

Subramani

an (2003) 

Natural resources 

export share in total 

merchandise export (or 

in GDP) 

 

Includes fuels, ores and 

minerals, food, agricultural 

raw materials export (data 

from WDI).  

2 stage equation 

system with 

instrumental 

variables
17

. The 

first stage is for 

institutional 

quality (Rule of 

Law)
18

, and the 

second stage is for 

growth (growth 

rates of per capita 

PPP GDP from 

WDI 1970-1998). 

Insignificant 

for growth, 

but 

significant 

and negative 

for rule of 

law 

Fuel and minerals 

export share in total 

merchandise export (or 

in GDP) 

data from WDI Insignificant 

for growth, 

but 

significant 

and negative 

for rule of 

law 

Food and agricultural 

raw materials export 

share in total 

merchandise export (or 

in GDP) 

data from WDI Insignificant 

for growth, 

and 

insignificant  

for rule of 

law 

Fuels export share in 

GDP 

data from WDI Significant 

positive for 

growth, 

significant 

negative for 

rule of law 

Minerals export share 

in GDP 

data from WDI Significant 

negative for 

growth and 

marginally 

significant 

negative for 

rule of law 

Food export share in 

GDP  

data from WDI Insignificant 

for growth, 

and  

insignificant  

for rule of 

law 

Agricultural raw 

materials share in GDP 

data from WDI Insignificant 

for growth, 

and 

insignificant  

for rule of 

law 

Oil dummy  Significant 

positive for 

growth, 

                                                   
16

 This variable not appears in 2SLS. 
17

 Two sets of instruments for institutional quality are used in first stage equation- mortality rates of 

colonial settlers (due to Acemoglu et al., 2001) and fraction of the population speaking English and 

European languages (due to Hall and Jones, 1998) 
18

 Due to Kaufmann, Kraay, and Zoido-Lobaton (2002) 
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significant 

negative for 

rule of law 

Brunnsch

weiler 

(2011) 

Oil production Both stock and flow 

measures were used (divided 

by population) based on data 

from BP oil and gas database 

and U.S Energy Information 

agency 

Random effects 

GLS panel 

estimation with 

yearly data from 

1990 to 2006 for 

27 transition 

economies  (real 

per capita GDP 

growth  

estimated with 

income data from 

the TransMonee 

database) 

Significant 

positive 

Oil reserves Significant 

positive 

Alexeev 

and 

Conrad 

(2011) 

Dummy for transition 

economies 

Equals unity if the country is 

an economy of transition and 

is zero otherwise. 

Instrumental 

variables 2SLS 

and OLS 

(dependent 

variables growth 

rate of GDP 

estimated as 

logarithm of the 

ratio of per capita 

GDP in 2005 and 

in 1996) 

Significant 

positive for 

growth. 

Significant 

negative for 

institutions. 

Natural resource 

indicator 

Per capita oil output in 1996 

and resource depletion share 

in GNI from WDI are used. 

Insignificant 

for growth 

Interaction term of 

transition economy and 

natural resources 

 Insignificant 

for growth 

 

3. Estimation approach and data 

This paper differs from all of the above papers in at least three important aspects. First, 

we apply cross section regression analysis and panel data fixed effects model analysis in this 

paper. The reason for using panel data fixed effects model is to see the relationship between 

natural resources and growth when country fixed effects are taken into account. The results from 

both methods are complimentary and help to understand the relationship between natural 

resources and transition economies in depth. Inclusion of country fixed effects is not typical in 

the natural resource-growth literature, despite well know problems from the cross-sectional 

regressions. The idea of fixed effects is to control for “within- country variation” or 

country-specific factors affecting both natural resources and growth and thereby can help 

mitigate the omitted variable bias.   

Second, this paper considers that the relationship between growth and natural 

resources can vary depending on which type of resource is considered. It is common in natural 

resource literature to use natural resource variable in aggregated form, when all resources are 

added in one variable. Such aggregation might bother to determine the different effects on 

growth by different types of resources. We do follow Isham et al. (2005) in classifying the 

natural resources exports into 4 groups: fuels, ores and metals (named as metals afterwards in 
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this paper), food, and agricultural raw materials and use data source from WDI. But we focus on 

fuels and metals as our main variables of interest and use separate variables for these two groups 

of resource
19

 while Isham et al. are based their findings on aggregated variable including both 

fuels and metals in one.  

Third, previous literature uses resource export data in relationship to economic 

performance. This paper in addition to export data also considers import data in its analysis. 

Natural resources are not only exported but also imported in world economy. Consequently it is 

logical also to see how import of resource is related to growth.  

As it was mentioned above we do apply both cross section and fixed effect model in 

this paper. In order to compare transition economies with the rest of the world we estimate both 

cross section regression and fixed effects separately for transition economies and the rest of the 

countries. Our main cross section regression is quite simple.  

Gi =α + β0·IIi + β1·Ni +βk·Xk+εi   (1) 

where i is a country index (it is dropped in discussion below), G is a  per capita real GDP 

growth rate (data source from Penn World Table 7.1), II is a initial income level expressed by 

per capita real GDP in 1996 (data source from Penn World Table 7.1), Ni is natural resource 

variable, and X is representing other conditioning variables common in literature such as 

investment rate, inflation, institutional quality, volatility of terms of trade, government 

expenditures and etc.  

 In addition, following approach by Alexeev and Conrad (2011) the cross section 

analysis also conducted on all 214 countries using dummy variables for transition economies 

and interaction term of transition and natural resource variables.  

Gi =α + β0·IIi + β1·Tri +β2·Ni +β3·Tri·Ni+βk·Xk+εi     (2) 

Where Tri is a dummy variable for transition economy, and Ni is representing natural resource 

variables. The effect of natural resources on the dependent variables is measured by β2 +β3·Tri. 

For non-transitional economies (Tr=0) it becomes simply β2，while for the economies in 

transition (Tr=1) it equalsβ2 +β3. 

The group of transition economies consists in total 29 transition economies of Central 

and Eastern Europe, former Soviet Union, and Asian transition economies such as Mongolia, 

China and Vietnam. For panel analysis yearly data between 1996 and 2010 is exploited. The 

reason for choosing 1996 as a period start is related to data availability. For majority of 

transition economies natural resource export and import data as well as other data are available 

                                                   
19

 Food and agricultural raw materials exports relationship with growth found to be weaker in robustness 

and mainly insignificant throughout analysis.  
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after 1996. Our main variable of interest Ni has several variations. As it was mentioned in 

literature review it is important to differentiate between resource abundance and dependence 

variables. As a resource abundance variable we used data from adjusted savings WDI database 

for energy and mineral depletion share in GDP and divided by population.
20

 We tried export 

and import shares of natural resources in GNI, in GDP, and in merchandise exports and the 

results were almost same, thus in next section with results we present only export and import 

shares of fuel and metal resources in GNI. We exclude the initial income variable of real per 

capita GDP level in 1996 from fixed effects analysis as it is same for all years. All other 

variables are same with those of the OLS regressions.        

 

4. Empirical analysis results 

 

Ordinary least squares regressions 

We estimate ordinary least squares regressions separately for 29 transition economies 

and 185 other non-transition countries, and then for all countries with dummy variables for 

transition economies. The comparison of separate regression results is presented in Table 2.  

Natural resource variables significantly explain cross country variation in transition 

economies which confirm our hypothesis that natural resource sector played important role in 

overcoming transition period difficulties. The opposite signs for fuels and metals export and 

import shares in GNI confirm that different types of resource indeed have different relationship 

with growth and this finding is robust even after conditioning variables for institutional quality, 

inflation, investments, education and trade volatility are controlled for. Other variables show 

that improvement in Rule of Law
21

 positively affects growth only in non-transition economies 

and insignificant for transition economies which is quite surprising. Education
22

 turned to be 

insignificant for transition economies. It is possible that high education level already obtained 

during socialist period of development resulted in insignificance of further increase in following 

transition years. Rise in consumer price index significantly detrimental for growth in transition 

economies while for non-transition economies it is insignificant. The common views that 

government spending is hurtful for economic development in transition economies are not 

                                                   
20

 Such resource abundance variables turned out to be insignificant through the analysis confirming Stijns 

(2005) that “what matters most is what countries do with their natural resources” rather than how much 

they posses.  
21

 Other institutional variables had almost same results. We present here only Rule of Law as it is the 

most common institutional quality variable used in empirical analysis. 
22

 Different variables such as schooling years, enrollment rates at different levels turned to be 

insignificant too. 
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supported in our findings
23

.  

 

Table 2. OLS regression for transition and non-transition economies (Dependent variable: 

average real per capita GDP growth 1996-2010) 

Variables Transition 

economies 

Non-transition 

economies 

All countries 

Real per capita GDP in 1996 -0.0002** 

(0.000) 

-0.0000*** 

(0.0000) 

-0.0000*** 

(0.0000) 

Fuels export share in GNI 0.1145*** 

(0.0366) 

0.0126 

(0.0176) 

0.01463 

(0.0159) 

Metals export share in GNI -0.1745*** 

(0.0489) 

0.0133 

(0.0484) 

0.0080 

(0.0476) 

Fuels import share in GNI 0.0699 

(0.0732) 

-4.3824 

(4.4551) 

- 

Metals import share in GNI -0.3945** 

(0.1751) 

24.3805 

(0.241) 

- 

Rule of Law 0.8962 

(0.6850) 

0.6769*** 

(0.1849) 

0.6057*** 

(0.1951) 

Consumer Price Index, seasonally 

adjusted 

-0.0742** 

(0.0340) 

0.0085 

(0.0101) 

0.0030 

(0.010) 

Gross fixed capital formation in GDP 0.2129** 

(0.0935) 

0.1465*** 

(0.0260) 

0.1503*** 

(0.0260) 

General government final consumption 

in GDP 

-0.1476 

(0.094) 

-0.0086 

(0.0325) 

-0.0394 

(0.0308) 

Public spending on education -0.1620 

(0.3749) 

-0.2449** 

(0.1045) 

-0.1757* 

(0.1060) 

Standard deviation of terms of trade 

growth 

0.0085 

(0.0947) 

0.0204 

(0.0148) 

0.0199 

(0.0146) 

Dummy for transition economies   1.7679*** 

(0.4316) 

Transition*Fuels export share in GNI   0.1198*** 

(0.0257) 

Transition*Metals export share in GNI   -0.0973* 

(0.0576) 

N 22 95 117 

Adj. R squared 0.9198 0.4225 0.6637 

Notes: Standard errors in parentheses. *, **, *** statistically significant at 10%, 5%, 1% levels. 

 

Regression results with dummy variables show that transition economies in average 

between 1996 and 2010 enjoyed higher growth rates compared to other economies as dummy 

variables is highly significant. The interaction term for transition dummy and natural resource 

variables is significant and also has opposite signs for fuels and metals. 
24

  

 

                                                   
23

 General government final consumption expenditures in GDP are marginally significant only at 15% 

level.  
24

 We excluded from the table import variables as they were insignificant. This exclusion does not affect 

the results. 
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Panel data analysis with fixed effects model 

The results of fixed effects estimation for separate panels of transition and 

non-transition economies are presented in Table3. Fuels export share in GNI again significant 

and positive to growth. However, metals are no more significant to growth. It is possible that 

significant negative effect estimated in cross-country regression disappears when country 

specific effects are controlled for. Fuels import appear to have negative relationship growth 

however the coefficient considerably high for non-transition economies. Both group of countries 

benefit from metals import, however the coefficient for non-transition countries is much higher. 

This result can be explained that developed manufacturing sector would consume metals, 

resulting in high imports of it and contribute to growth. Apparently, high exports of metal might 

represent poor developed manufacturing sector. Regarding other conditioning variables 

institutional quality indicator is significant negative which is opposite to cross-country 

estimation, while rise in consumer price index still negatively associated with growth. Capital 

accumulation displays positive influence as it was expected, but government consumption 

turned out to be significant negative. The positive association of fuel exports holds even after 

trade of terms change is accounted for, meaning that this positive association is not just related 

to increase in export prices of fuels. But also indicates that there are other significant reasons 

apply here as well.   

 

Table 3. Fixed effects estimation for transition and non-transition economies (Dependent 

variable:  real per capita GDP growth 1996-2010) 

Variables Transition economies Non-transition 

economies 

Fuels export share in GNI 0.21167***(0.0791) 0.0578 (0.0401) 

Metals export share in GNI 0.3208 (0.2255) 0.0750 (0.0654) 

Fuels import share in GNI -0.2787***(0.1105) -12.402**(5.5556) 

Metals import share in GNI 1.4819***(0.5449) 68.1775**(36.2693) 

Rule of Law -2.2569**(1.1584) -0.1310(0.4759) 

Consumer Price Index, seasonally adjusted -0.0566***(0.0139) -0.0001 (0.0059) 

Gross fixed capital formation in GDP 0.1569**(0.0647) 0.1782***(0.0436) 

General government final consumption in GDP -0.3972***(0.1543) -0.5984***(0.0729) 

Primary enrollment rate 0.0756 (0.1089) 0.0082 (0.0280) 

Terms of trade growth -0.0356 (0.0241) -0.0230***(0.0074) 

N 231 969 

R squared 0.2304 0.04 

Notes: Standard errors in parentheses. *, **, *** statistically significant at 10%, 5%, 1% levels. 
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5. Conclusions 

 

Previous empirical analysis on natural resources and growth are based on aggregated 

form of natural resources that incorporates fuels and metals in one group. Our estimations 

confirm that different types of resources indeed might have different relationship to growth 

especially it is useful to differentiate between fuels and metals. Despite common caution to 

natural resources negative association to growth our findings suggest that transition economies 

have benefited from fuels export. This result holds even after controlling for different 

conditioning variables such as institutional quality, education, macroeconomic stability, and 

volatility of trade. The fixed effects estimation helps to account for country specific effects that 

might affect the results of cross-country regressions. In this paper fixed effects result are 

complement the cross country analysis and indicate that compared to fuel resources metal 

resources are prone to country specific characteristics. In other words, negative relationship to 

growth observed in cross country regression can be explained by country specific characteristics 

that do not change across time. In contrast, fuel resources are found to be beneficial across 

countries and despite country specific differences. In fact, it is found that it is not fuel exports 

but fuel imports that hurt economy most. This result is fit to common sense, that dependence on 

imported fuels is negative co country’s development. Such differentiation between fuel and 

metal resources can be related to several factors. First, it might be related to strategic 

importance the fuels have for every certain country compared to metals. Second, fuel exports 

might benefited the growth in transition economies because the manufacturing sector as well as 

other sector were practically terminated during early years of transition, so there were no other 

choice than export what the countries had most. 
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