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Abstract 
The present study is carried out keeping the aim of investigating the 

role of Energy consumption in influencing Trade of developing 

countries. Developing countries are then divided into three groups 

based on their income (GNI per capita per year) i.e. low income 

(LDCs), middle income (MDCs) and high income (HDCs). Panel data 

of 69 developing countries is collected for the period from 1990 to 

2014 using World Development Indicators. Im, Pesaran and Shin W 

test is applied to examine the stationary of the variables which suggest 

Panel ARDL as most suitable technique. Energy consumption provides 

positive impression in terms trade openness in low income, middle 

income and high income suggesting that higher will be the energy use, 

the higher will be the trade in developing economies. In developing 

countries, bi-directional causality is examined among Energy 

Consumption and Trade Openness. 
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I. Introduction 
 Energy plays a vital role in Economic Development and trade openness of the 

economies in a way that it improves standard of living and socioeconomic welfare of the 

societies (Nathwani et al., 1992). Along with Energy as a key factor for economic growth 

and trade, the significance of technological progress, availability of resources, labor 

force, capital etc. may never be overlooked. Considering energy consumption, intensive 

investigations had been carried out since 1970s but there were drawn various ambiguous 

conclusions regarding energy – growth and energy – trade linkages. The issue of energy 

crisis had been started since 1973 when there was dramatic rise in oil prices after Arab – 

Israeli War in 1973 and Iranian revolution in 1979. 

 

 “Kyoto Protocol” and “Fundamentals of Climate Change Convention” have been 

drawn up by industrialized and developing countries. Their sole concern is to save energy 

and also to reduce greenhouse emissions to attain higher growth rates and trade. In few 

countries, energy policy and business management plans were formulated considering 

environment as major concerns. There arose few conflicts regarding prospects of 

economic growth, trade and reduced emissions of global greenhouse gases. If economies 

focus on environmental degradation issue, optimal level of economic growth and trade 

may not be attained. But to save environment, government followed energy conservation 

policy. Due to this ambiguity, there is dire need to choose one of them. 

 

 The importance of energy consumption may be described by following arguments. 

First, Energy is intensively utilized as an input in production. Machineries and 

equipments require energy to be consumed. Secondly, energy is required as a fuel to 

transportation when these transports are being employed in exports or imports of 

manufactured goods or raw materials. If energy is not supplied at an adequate level, it 

may have negative effect on trade as well. According to few economists, energy plays 

positive role in trade expansion [Hu et al., (2012), Kohler, (2013), Li et al., (2014), 

Torabi and Azadi, (2015)]. In that sense, energy conservation policy may not be 

employed to avoid any harmful effects on trade openness.  

 

 Regarding the relationship between energy consumption and trade, there may have 

four hypotheses; (i) Energy lead Trade Hypothesis in which energy consumption does 

granger cause trade [Torabi and Azadi (2015), Kohler (2013), Tang et al. (2013)], (ii) 

Trade lead Energy Hypothesis having idea that trade does granger cause energy 

consumption (Destek, 2015), (iii) Feedback Hypothesis among Energy and Trade 

suggests that trade and energy consumption both are significantly granger causing each 

other [Sadorsky (2011), Shahbaz et al. (2014, 2013b), Najarzadeh et al. (2015), Zerbo 

(2015), Nasreen and Anwar (2014)], (iv) Neutral Trade Hypothesis which states no 

causal relation between Energy and Trade [Siddique and Majeed (2015), Shahbaz et al. 

(2013a), Lean and Smyth (2014), Farhani et al. (2014)]. 

 

 In the light of above discussion, the study is aimed at exploring the impact of 

Energy Consumption on Trade Openness of developing countries by segregating 

developing countries into low income, middle income and high income. As introduction 

is given in section I, section II summarizes few empirical studies relevant to this issue, 

theoretical framework is provided in section III, section IV presents data and 
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methodological issues, section V interprets results, conclusion is given in section VI and 

lastly references are maintained. 

 

II. Literature Review 
 The studies to see linkages between energy and trade have been conducted in time 

series as well as panel data both locally and internationally. But still there are so many 

dimensions to be discovered. This chapter summarizes few studies conducted previously 

on the issue of energy. 

 

 Sadorsky (2011) estimated bi-directional causality among energy consumption and 

trade openness. Hu et al. (2012) applied Hsiao’s version of granger causality method to 

examine the causality between Taiwan’s aggregate and disaggregate energy consumption 

and trade variable. The results found causality running from energy to imports & exports 

for monthly data during 1998 – 2009. 

 

 Tang et al. (2013) established a model to examine UK’s energy imports embodied 

in trade that played a significant role in enhancing industrial output and exports as well. 

Shahbaz et al. (2013a) incorporated financial development, international trade and capital 

in case of China during 1971 to 2011 for investigation of relationship between energy use 

and economic growth. VECM granger causality test was applied for causality and 

concluded no causal relationship among energy consumption, imports, exports and trade 

openness. 

 

 Kohler (2013) obtained annual time series data over the period of 1960 – 2009 

from South Africa and analyzed uni-directional causality from energy consumption to 

foreign trade. Shahbaz et al. (2013b) collected quarterly data from 1975 to 2011 in case 

of Indonesian economy. Dynamic relationship between economic growth, energy 

consumption, financial development, trade openness and Co2 emissions was investigated. 

VECM granger causality results implied that trade openness and energy consumption 

were granger causing each other.  

 

 Lean and Smyth (2014) used modified version of granger causality named as Toda 

and Yamamoto causality technique for concluding no causality among electricity and 

trade openness in Bhutan for time series data from 1980 to 2013. Shahbaz et al. (2014) 

segregated 91 countries of the world into low income, middle income and high income 

countries for examining causality between energy consumption and trade openness 

covering the period from 1980 to 2010. The results of the study concluded existence of 

causality from energy consumption to trade openness by applying Homogeneous non-

causality tests and supported energy lead trade hypothesis. 

 

 Li et al. (2014) concluded energy consumption as vital factor for external trade of 

Macao. Farhani et al. (2014) exercised granger causality test for the time series data 

ranging from 1971 to 2008 for Tunisia and concluded no energy consumption – trade 

causality. Bi-directional energy consumption – trade causality was made out by Nasreen 

and Anwar (2014) in Asian countries between 1980 and 2011. 

 

 Torabi and Azadi (2015) took time series data for the period from 1981 to 2011 

from Iran’s economy to study the effect of energy consumption on exports, imports and 
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trade balance. The study used gas consumption as the indicator of energy consumption 

for that purpose and estimated the econometric results using Generalized Method of 

Moments. The results concluded that gas consumption, Gross Domestic Product per 

capita, exports with one lag, trade openness with one lag, and imports with one lag were 

positively associated with exports, imports and trade openness while inflation was having 

negative sign with trade of Iran. 

 

 Destek (2015) investigated energy consumption – trade openness relationship in 

Turkey for time series data from 1960 to 2011. The author concluded no causal 

relationship between electricity consumption to trade openness but trade openness was a 

significant factor of enhancing electricity consumption in Turkey. 

 

 Zerbo (2015) applied Toda and Yamamoto causality test on time series data from 

1971 to 2010 for eight Sub-Sahara African countries i.e. Botswana, Cameroon, Ivory 

Coast, Gabon, Kenya, Senegal, South Africa and Togo. Causality results found causality 

from electricity consumption to trade in case of Botswana and Gabon only.  No causality 

among energy consumption and trade openness was noticed for South Asian economies 

for 1980 to 2010 by Siddique and Majeed (2015). 

 

 Najarzadeh et al. (2015) considered OPEC countries like Venezuela, Nigeria, 

Ecuador, Kuwait, Qatar, Angola, Libya, Saudi Arabia, Iran, and Algeria in the sample for 

examining the causality among energy consumption, imports and exports during 1985 – 

2009. By applying panel granger causality test, the study concluded that energy 

consumption did granger cause exports and imports and there was feedback relationship 

among energy consumption, exports and imports. 

 

 Bashir et al. (2016) utilized time series data during 1972 – 2014 to present the 

influence of electricity generation on real exports of Pakistan. Econometric analysis was 

conducted using Johansen Cointegration technique which revealed that electricity 

generation, employed labor force, gross fixed capital formation, relative prices increased 

real exports of Pakistan while exchange rate reduced real exports in the long run.  

 

 Comparing present study with previous, a significant research gap may be 

analyzed. Previous studies were just confined to examining causality relationships among 

energy consumption and economic growth, exports, industrial sector or agriculture sector. 

Rarely any study is found relating to relationship between energy consumption and trade 

openness in developing countries. Developing countries should be segregated into low 

income, middle income and high income for analyzing the energy and trade relationships 

but we can hardly find any study related to this issue. Segregation of developing 

countries according to income needs special attention to be discovered for prudent policy 

making.  

 

III. Theoretical Framework 
 This section discusses few Neo-classical theories relating to International Trade 

like Heckscher – Ohlin Theory, the Leontief Paradox and Factor Price Equalization 

theorem.  
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A. Heckscher – Ohlin Theory 

 According to Heckscher – Ohlin model, trade of the nation is dependent upon its 

endowments of factors. Output of goods and services is determined by production 

function assuming it as constant returns to scale in all countries. Each country is endowed 

with specific factors like labor or capital or land etc and equilibrium occurs in free trade. 

According to the theory, a nation will export a commodity in which the relative abundant 

factor (labor or capital) is intensively utilized and vice versa. According to Stolper – 

Samuelson theorem, relatively scarce factor of the country will have lower prices as 

compared to the prices of all goods in free trade than in autarky (Chipman, 1966).  

 

B. The Leontief Paradox 

 According to Leontief Paradox, if country is abundant in capital and producing 

import substitute commodity with more capital intensive technology as compared to that 

of its exports, it is against H – O theory as stated above. He took the example of U.S and 

analyzed that U.S had more capital per head than any other country after World War II 

but she is producing import substitutes with more capital as compared to exports. 

Krugman and Obstfeld (2006) did not accept the validity of this paradox. 

 

C. Factor Price Equalization Theorem 

 This theory states that trade will raise the prices of abundant factors relative to the 

prices of goods like wages of labor will be raised in developing countries so prices of the 

factors will be the same in all countries. Prices may not be equalized if there is no 

specialization in the economies or if production functions differ among nations or due to 

trade restrictions or transport costs.  

 

D. Trade Model based on Theoretical Framework 

 Nevertheless, energy is also supportive element for trade of the developing 

economies. Considering its importance, trade function is stated as follows: 

 

                                                 

  

 The above function may be written in form of equation as shown below in which 

TR shows trade and    represents coefficients of each variable: 

 

                                                                      
 

 To find out elasticities of trade with respect to each explanatory variable, taking 

natural log of all the variables is necessary as in the following equation. Hence, ‘ln’ 

attached with each variable presents them to be in natural log form. 

 

                                                               

                   
 

 The above equation may be written as in log – log form to find out elasticities as 

shown below; 
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 In above equation,     
  is log of trade openness, LLABFOR is total labor force, 

LGFCF is real gross fixed capital formation, LENERCON is energy consumption,    
  

shows log of intercept,    and    are elasticities of trade with respect to explanatory 

variables,     
  represents all control variables (Price, Fiscal & Monetary Policy) included 

in model to be in natural log form and     is error term. 

 

IV. Data and Methodology 
 Measurement of Panel data needs serious attention for reliable and suitable results 

and Economists of twentieth century face bundle of problems relating to panel data 

estimation. Keeping in view, this section presents some measurement and estimation 

issues. 

 

A. Data Description 

 Panel data of developing countries is collected in this study over time period of 

1990 – 2014 to fulfill objectives of the study. Almost 69 developing countries are 

considered for the analyses which are further segregated into low income developing 

countries (LDCs), middle income developing countries (MDCs) and high income 

developing countries (HDCs). Gross National Income (GNI) per capita per year is 

utilized to classify the developing countries which are calculated by World Bank Atlas 

Method. World Development Indicators 2015 are consulted for collection of data on all 

the variables. Missing values are managed through statistical year books of relevant 

countries. 

 

Table 1: Classification of Countries 
Low Income Developing 

Countries 

          

Middle Income 
Developing Countries 

                

High Income Developing 
Countries 

                 

Benin, Cambodia, Congo, 
Dem. Rep., Eritrea, 

Ethiopia, Mozambique, 
Nepal, Tanzania, Togo, 

Zimbabwe 

Bolivia, Armenia, 
Cameroon, Bangladesh, 

Congo, Rep., Egypt, Arab 
Rep., Georgia, Ghana, 

India, Guatemala, Kyrgyz 
Republic, Kenya, 

Nicaragua, Morocco, 
Pakistan, Sri Lanka, 

Senegal, Uzbekistan, 
Ukraine, Honduras, 

Indonesia, Philippines, El 
Salvador, Sudan, Cote 

d’Ivoire, Tajikistan, Nigeria, 
Moldova, Vietnam 

Jordan, Gabon, 
Kazakhstan, Ecuador, 
Lebanon, Dominican 
Republic, Macedonia 

(FYR), Jamaica, Costa 
Rica, Malaysia, Colombia, 
Mexico, China, Mongolia, 
Bulgaria, Namibia, Brazil, 

Panama, Botswana, 
Paraguay, Belarus, 

Romania, Azerbaijan, South 
Africa, Angola, Thailand, 
Algeria, Tunisia, Albania, 

Turkey 

 

B. Estimation Technique 

 The proper choice of estimation technique is considered to be the most important 

for reliable results. The proper technique may be decided after examining stationary of all 

the variables used in the study. For checking stationary of the variables, the study uses 

Im, Pesaran and Shin W – test. If few variables are stationary at level and few are 

stationary at first difference so Panel ARDL is the most suitable technique for estimation 
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in this situation. For causality analysis, Dumitrescu – Hurlin homogenous panel causality 

test is applied. 

 

C. Specification of Trade Model 

 To examine the impact of energy consumption on trade openness, general Trade 

model is described in following equation.  

         
                                  

                            
  

 

 The above functional form may be written in econometric form; 

 

    
      

                                               

                                             

  

 Where,     
  is log of Real Trade Openness, LLABFOR is log of total labor 

force, LGFCF is log of real Gross Fixed Capital Formation, LENERCON is log of 

Energy Consumption, LGDPDEF is log of GDP deflator showing economic stability, 

LRGEXP is log of real government expenditure presenting fiscal policy, LRBMON is log 

of real broad money representing monetary policy,    
  is intercept,     and    are 

elasticities, ‘i’ denotes country and ‘t’ shows year. Separate models are calculated for low 

income, middle income, high income and all developing countries keeping above 

econometric model. The study hypothesizes that labor force is negative related with trade 

openness. Capital formation and Government expenditure are supposed to be negative as 

well as positive with trade openness while Energy consumption, GDP deflator and broad 

money are expected to be positive with trade openness. 

 

V. Results and Discussion 
 This section provides results panel unit root test. The results of Panel 

autoregressive and distributed lag model along with Panel homogenous causality test are 

also given below. 

 

A. Panel Unit Root Test 

 Im, Pesaran and Shin W test is employed as unit root test to examine stationary of 

all variables belonging to low income (LDCs), middle income (MDCs), high income 

(HDCs) and all developing countries (ADCs). Their results are displayed in table 2 where 

first column shows variables, second column explains the result of LDCs. Similarly, 

third, fourth and fifth columns illustrate unit root results for MDCs, HDCs and ADCs.  

 

 In low income developing countries (LDCs), trade openness, energy consumption, 

government expenditure, capital formation and GDP deflator are stationary at 1
st
 

difference while labor force and broad money are stationary at level. Similarly, in middle 

income developing countries (MDCs), the variables stationary at 1
st
 difference is labor 

force and variables stationary at their levels are capital formation, energy consumption, 

trade openness, GDP deflator, real broad money and real government expenditure.  

 

 In high income developing countries (HDCs), labor force is found to be stationary 

at 1
st
 difference while capital formation, trade openness, energy consumption, 



380      Pakistan Journal of Social Sciences Vol. 36, No. 1 

government expenditure, broad money and GDP deflator are seen stationary at their 

levels. In all developing countries (ADCs), labor force is stationary at 1
st
 difference while 

capital formation, GDP deflator, trade openness, broad money, energy consumption and 

government expenditure are stationary at their levels. Having mixed orders of integration 

indicate that Panel Autoregressive and Distributed lag model is most suitable. 

 

Table 2: Im, Pesaran and Shin W test – Unit Root Test 

Variables 

Low Income 
Developing 
Countries 

Middle Income 
Developing 
Countries 

High Income 
Developing 
Countries 

All Developing 
Countries 

Test 
Statistics 

Result 
Test 

Statistics 
Result 

Test 
Statistics 

Result 
Test 

Statistics 
Result 

Trade 
Openness 

-9.13* I(1) -5.15* I(0) -3.32* I(0) -7.85* I(0) 

Labor Force -8.20* I(0) -4.79* I(1) -5.55* I(1) -2.55* I(1) 

Capital 
Formation 

-6.29* I(1) -4..45* I(0) -14.48* I(0) -5.78* I(0) 

Energy 
Consumption 

-9.86* I(1) -2.32* I(0) -4.07* I(0) -3.29* I(0) 

GDP 
Deflator 

-4.36* I(1) -9.16* I(0) -14.48* I(0) -15.03* I(0) 

Government 
Expenditure 

-7.74* I(1) -3.13* I(1) -3.46* I(1) -4.76* I(0) 

Broad 
Money 

-3.91* I(0) -7.29* I(0) -4.89* I(0) -8.08* I(0) 

Note: *, **, and *** show the values of coefficients are significant at 1 percent, 5 percent and 10 percent respectively. 

  

B. Energy Consumption and Trade Openness 

 The examination of relationship between trade openness and energy consumption 

is presented in table 3 relating to low income (LDCs), middle income (MDCs), high 

income (HDCs) and all developing countries (ADCs). Labor is considered as an 

endogenous factor for output and trade. If more labor is involved in production of goods 

and services and in exports, it is seemed that a nation is involved in production of labor 

intensive commodity. But labor may be involved in production of primary or semi-

furnished commodities not in fully furnished. Exports of primary or semi-furnished goods 

improve nation’s balance of trade or payment nominally and earn very few foreign 

exchanges. Nations prefer to trade in fully furnished goods and services for high foreign 

exchange earnings. Nations have to trade in capital intensive commodities for positive 

results on trade openness otherwise they get negative returns in respect to trade openness.  

 

 This study also gives negative results of labor force for trade openness in the long 

run and supports the hypothesis. The significant coefficient values are – 2.15, - 0.86, - 

3.16 and – 0.75 in low income developing countries (LDCs), middle income developing 

countries (MDCs), high income developing countries (HDCs) and all developing 

countries (ADCs) in the long run. On the average, if one percent additional labor force is 

utilized in trade related commodities, it will negatively affect trade openness by 2.15, 

0.86, 3.16,and 0.75 in LDCs, MDCs, HDCs, and ADCs in the long run. The long run 

labor force elasticities of trade openness are – 2.15, - 0.86, - 3.16 and – 0.75 in LDCs, 

MDCs, HDCs and ADCs. Inconclusive results may be seen in the short run regarding 

labor force having insignificant t – ratios and mixed signs (negative/ positive).  
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 Real Gross fixed capital formation is another endogenous variable for trade 

openness which is hypothesized as positively correlated with trade openness. Having 

more investment funds available may increase national output and provide high quality 

goods and services to trade with other nations. The current analysis provides us positive 

relationship between real gross fixed capital formation and trade openness in the long run 

with significant t – ratios in case of high income developing countries (HDCs), and all 

developing countries (ADCs). Exports is enhanced due to domestic investment is 

concluded by Rahmaddi and Ichihashi (2012). In the long run, one percent higher capital 

may increase trade openness by 0.11 and 0.10 percent in HDCs, and ADCs on the 

average. The long run gross fixed capital formation elasticities are 0.11 and 0.10 in HDCs 

and ADCs. It is having insignificant probability values in case of middle income 

developing countries (MDCs) and low income developing countries (LDCs) in the long 

run. In the short run, the study observes mixed results (negative as well as positive).  

 

Table 3: ARDL Estimates of Trade Openness Models 

Variable 

Coefficients Probability Coefficients Probability Coefficients Probability Coefficients Probability 

Low Income Developing 
Countries 

Middle Income Developing 
Countries 

High Income Developing 
Countries 

All Developing Countries 

ARDL Long run Results 

Labor Force -2.1531* 0.0000 -0.8672* 0.0000 -3.1658* 0.0000 -0.7563* 0.0000 

Capital Formation -0.0359 0.6094 0.0483 0.1178 0.1158 0.1056 0.1091* 0.0000 

Energy 
Consumption 

3.5061* 0.0000 0.6547* 0.0000 1.6188* 0.0000 0.5233* 0.0000 

GDP Deflator 0.6776* 0.0000 0.1358* 0.0000 0.1634* 0.0000 0.1147* 0.0000 

Government 
Expenditure 

0.0848 0.2903 -0.2299* 0.0000 0.3656* 0.0000 -0.2125* 0.0000 

Broad Money 0.6101* 0.0000 0.0166 0.1940 0.1296* 0.0000 0.0161** 0.0427 

ARDL Short run Results 

COINTEQ01 -0.2131*** 0.0666 -0.2720* 0.0000 -0.1091** 0.0325 -0.2834* 0.0000 

D(LRTOP(-1)) -0.1561 0.1795 0.0091 0.8571 -0.0400 0.5680 -0.0172 0.6472 

D(LLABFOR) -9.5391 0.2612 1.5062 0.4499 -2.0471 0.1437 -0.6599 0.7303 

D(LLABFOR(-1)) 6.4188 0.3464 -1.4066 0.4076 -1.9284 0.1615 0.6361 0.6986 

D(LRGFCF) -0.3870 0.5268 0.1831** 0.0113 0.1265* 0.0090 0.0561 0.6199 

D(LRGFCF(-1)) -0.3395 0.5319 -0.0715 0.5098 -0.0966** 0.0494 -0.1286 0.1603 

D(LENERCON) -1.1604 0.5299 0.0514 0.7428 -0.0665 0.6610 -0.0600 0.7528 

D(LENERCON(-1)) -0.3829 0.6939 0.1191 0.3011 -0.0129 0.9318 0.0966 0.4417 

D(LGDPDEF) 0.9033 0.3585 0.3120* 0.0026 0.3903* 0.0077 0.4709** 0.0230 

D(LGDPDEF(-1)) -0.5039 0.1360 -0.0395 0.8180 -0.1370 0.1156 -0.1671*** 0.0722 

D(LRGEXP) 0.3564 0.2415 -0.2798*** 0.0746 0.1274 0.2481 0.0087 0.9245 

D(LRGEXP(-1)) 0.2790 0.4932 -0.0208 0.8499 0.0510 0.6101 0.0868 0.2884 

D(LRBMON) -0.2190 0.1092 0.0486 0.4819 -0.0181 0.6964 0.0398 0.2871 

D(LRBMON(-1)) -0.5429 0.2055 0.0080 0.8832 0.0113 0.6735 -0.0598 0.3053 

Constant -1.2509 0.1061 4.0596* 0.0000 2.5306** 0.0257 3.5634* 0.0000 

Lag Length (2, 2, 2, 2, 2, 2, 2) (2, 2, 2, 2, 2, 2, 2) (2, 2, 2, 2, 2, 2, 2) (2, 2, 2, 2, 2, 2, 2) 

Note: *, **, and *** show the values of coefficients are significant at 1 percent, 5 percent and 10 percent respectively. 

 

 The policy variable of the study is energy consumption. In low income developing 

countries (LDCs), middle income developing countries (MDCs), high income developing 

countries (HDCs) and all developing countries (ADCs); energy consumption is 

discovered to be as encouraging factor for trade openness. The values of coefficients are 

3.50, 0.65, 1.61 and 0.52 in LDCs, MDCs, HDCs and ADCs having significant 

probability values in the long run. Utilization of energy optimally and efficiently in 
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productivity may lead the nation towards economies of scale, and diversified designs of 

products. It may actually move the nation towards trade openness and expansion in the 

long run. On the average, trade openness will expand by 3.50, 0.65, 1.61 and 0.52 

percents in LDCs, MDCs, HDCs and ADCs respectively due to one percent additional 

consumption of energy in the long run. The long run energy consumption elasticities of 

trade openness are 3.50, 0.65, 1.61 and 0.52 in LDCs, MDCs, HDCs and ADCs. Energy 

consumption in the short run reports meaningless results due to having insignificant t – 

ratios and signs. Lean and Smyth (2010), Tang et al. (2013) and Torabi and Azadi (2015) 

established positive link of energy consumption with Trade Openness. 

 

 Encouraging factor for the producers is prices of goods and services. If there is any 

raise in price of products, they feel comfortable in expanding output considering higher 

profits in the long run. Expansion of output with desirable profit margin also directs 

producers to improve design and quality of the products for export purposes. Ultimately, 

this phenomenon is favorable for trade expansion and trade openness in the long run. The 

results given in tables support this phenomenon with significant coefficient values. It is 

evident that GDP Deflator is an indication of more trade openness in the long run having 

significant coefficients i.e. 0.67 in low income developing countries (LDCs), 0.13 in 

middle income developing countries (MDCs), 0.16 in high income developing countries 

(HDCs), and 0.11 in all developing countries (ADCs). On the average, if there is inflation 

of one percent in the nations, there are 0.67, 0.13, 0.16 and 0.11 more chances of higher 

trade in LDCs, MDCs, HDCs and ADCs in the long run. The long run GDP Deflator 

elasticities of trade openness are 0.67, 0.13, 0.16 and 0.11 in LDCs, MDCs, HDCs and 

ADCs. Short run results for GDP Deflator are misleading due to insignificant t – ratios 

and mixed signs of coefficients (negative or positive). The same conclusion is already 

drawn by Rajagopal (2007) stating positive influence of price level on trade openness. 

  

 For trade openness, fiscal policy of developing countries is appeared to be weak. 

Only in high income developing countries (HDCs), government expenditure plays 

positive role for trade openness with significant coefficient value i.e. 0.36. On the 

average, one percent more government expenditure may increase trade openness by 0.36 

percent in HDCs in the long run. In case of low income developing countries (LDCs), it 

is positive but coefficient is statistically insignificant. Middle income developing 

countries (MDCs) and overall developing countries (ADCs) show us opposite picture as 

government expenditure are having negative association with trade openness. It may be 

due to more non-developmental or current expenditure as compared to development 

expenditure. On the average, trade openness will be reduced by 0.22 percent in MDCs 

and 0.21 percent in ADCs due to one percent additional government expenditure in the 

long run. The long run real government expenditure elasticities of trade openness are – 

0.22, 0.36 and – 0.21 in MDCs, HDCs and ADCs. Positive as well as negative results are 

concluded in the short run with insignificant coefficients. According to Aregbeyen and 

Ibrahim (2014), the positive role of fiscal policy (government expenditure) is highlighted 

in terms of trade openness.  

  

 Monetary policy plays supportive role in accelerating trade in developing countries 

in the long run. Real broad money is significantly positive with trade openness in low 

income developing countries (LDCs), high income developing countries (HDCs) and all 

developing countries (ADCs) in the long run. In case of middle income countries 
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(MDCs), real broad money is positive but coefficient is statistically insignificant. One 

percent higher money supply may be cause of trade openness by 0.61, 0.12 and 0.01 

percents in LDCs, HDCs and ADCs on the average in the long run. Real broad money 

increases trade openness through channel of inflation by providing incentive of higher 

profit to producers in the long run. The long run real broad money elasticities of trade 

openness are 0.61, 0.12 and 0.01 in LDCs, HDCs and ADCs. Meaningless results are 

seen in the short run. While values of Error correction terms are – 0.21, - 0.27, - 0.10 and 

– 0.28 in LDCs, MDCs, HDCs and ADCs with significant coefficient values reveal 

convergence towards long run equilibrium. 

 

C. Panel Homogenous Causality Test 

 Homogenous causality test is applied considering various variables used in the 

study for developing countries (ADCs) and results are presented in tables 4. In 

developing countries (ADCs), determination of bi-variate causality is observed among 

exports and labor force, government expenditure, energy consumption, broad money, 

capital formation, GDP deflator. It is noticed that there exists two-way causal effects 

between imports and government expenditure, labor force, energy consumption, broad 

money, capital formation, GDP deflator. Bi-directional homogenous causal effect is 

studied among trade openness and government expenditure, labor force, energy 

consumption, broad money, capital formation, GDP deflator. Feedback Hypothesis 

among Energy and Trade is largely supported by Sadorsky (2011), Shahbaz et al. (2014, 

2013b), Najarzadeh et al. (2015), Zerbo (2015) and Nasreen and Anwar (2014). 

 

Table 4: Panel Causality Results for Developing Countries 

Variables 

Trade 
Openness 

Labor 
Force 

Capital 
Formation 

Energy 
Consumption 

GDP 
Deflator 

Government 
Expenditure 

Broad 
Money 

W-Stat. 
Zbar-Stat. 

W-Stat. 
Zbar-Stat. 

W-Stat. 
Zbar-Stat. 

W-Stat. 
Zbar-Stat. 

W-Stat. 
Zbar-Stat. 

W-Stat. 
Zbar-Stat. 

W-Stat. 
Zbar-Stat. 

Trade 
Openness 

---- 
3.64830* 
4.55270* 

4.07578* 
5.94453* 

3.43392* 
3.85473* 

6.38560* 
13.4651* 

6.17731* 
12.7869* 

4.64214* 
7.78854* 

Labor Force 
5.49790* 
10.5748* 

---- 
9.71995* 
24.3213* 

7.45501* 
16.9469* 

9.01548* 
22.0277* 

8.31405* 
19.7439* 

8.50976* 
20.3811* 

Capital 
Formation 

4.82724* 
8.39122* 

3.72161* 
4.79139* 

---- 
4.71122* 
8.01345* 

7.77516* 
17.9893* 

5.66874* 
11.1310* 

6.51791* 
13.8958* 

Energy 
Consumption 

4.21335* 
6.39246* 

5.03572* 
9.07001* 

6.10832* 
12.5623* 

---- 
5.77042* 
11.4621* 

6.46390* 
13.7200* 

5.88997* 
11.8513* 

GDP Deflator 
5.62770* 
10.9974* 

4.89393* 
8.60835* 

8.07337* 
18.9603* 

5.72350* 
11.3093* 

---- 
9.30724* 
22.9776* 

10.8072* 
27.8612* 

Government 
Expenditure 

4.26176* 
6.55008* 

5.23443* 
9.71697* 

5.65671* 
11.0919* 

4.16823* 
6.24555* 

8.39460* 
20.0061* 

---- 
6.37358* 
13.4259* 

Broad Money 
6.19373* 
12.8404* 

4.79961* 
8.30127* 

6.22720* 
12.9493* 

4.26398* 
6.55729* 

12.5683* 
33.5953* 

6.13771* 
12.6580* 

---- 

Note: *, **, and *** show the values of coefficients are significant at 1 percent, 5 percent and 10 percent respectively. 

 

VI. Conclusion and Policy Implications 
 The objective of this study is to investigate the role of Energy Consumption in 

trade openness of developing countries. For that purpose, the study covers panel data of 

69 developing countries for the period from 1990 to 2014 and data is collected through 

World Development Indicators issued by World Bank organization. Developing countries 

are divided into three groups based on their Gross National Income per capita per year 

using World Bank Atlas method i.e. Low income developing countries (LDCs), middle 

income developing countries (MDCs) and high income developing countries (HDCs). 
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 The study employs useful methods for estimation of econometric results i.e. Im, 

Pesaran and Shin W – test for examination of stationary of panel data series. Results are 

estimated using Panel ARDL – Pooled Mean Group method for long run as well as for 

short run. For causality analysis, Dumitrescu – Hurlin homogenous panel causality test is 

applied. The results of Im, Pesaran and Shin W – test (IPS) propose mixed stationary 

levels of variables like few variables are stationary at level and few variables are 

stationary at 1
st
 difference. 

 

 In low income developing countries (LDCs), real trade openness is negatively 

affected by labor force while it is positively influenced by GDP deflator, broad money 

and energy consumption. Labor force and government expenditure are negatively joined 

with real trade openness while energy consumption and GDP deflator are positively 

connected with real trade openness in middle income developing countries (MDCs). 

Except labor force; all variables i.e. capital formation, GDP deflator, broad money, 

energy consumption and government expenditure show positive relationship with real 

trade openness in high income developing countries (HDCs). In all developing countries 

(ADCs), capital formation, GDP deflator, broad money and energy consumption are 

perceived as significantly enhancing factors while labor force and government 

expenditure are observed as reducing factors for real trade openness. Convergence 

towards long run equilibrium is noticed in the short run results. 

 

 According to homogenous causality, bidirectional causality and application of 

feedback hypothesis is noticed regarding energy consumption with real trade openness in 

case of developing countries (ADCs). For trade openness, energy use is having positive 

impression indicating energy as following trade lead to growth hypothesis which suggests 

that energy conservation policies must not be followed if foreign trade is considered and 

economies should expand their cheap and efficient energy resources to attain optimum 

level. There should be more use of Gas consumption in industries that is relatively cheap 

and efficient in its sense in developing countries.  
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