
4/17/20171

Muhammad Shahbaz
Energy and Sustainable Development
Montpellier Business School, France



4/17/20172

Introduction
 Foreign capital inflows (foreign remittances, foreign direct 

investment and foreign portfolio investment) have increased over 
the selected period of time, i.e., 1972-2014. 

 Real foreign remittance per capita growth is 3,756%, real FDI per 
capita growth is 1395% and real foreign portfolio investment per 
capita growth is 1496%. 

 A large portion of the foreign capital inflows in Pakistan comes 
from foreign remittances; therefore, neglecting its impact on 
energy demand will result in imprecise conclusions. 

 Real exports per capita growth is 71%, real effective exchange 
rate (devaluation) decline is 52%, real GDP per capita growth is 
154%, and energy use per capita growth is 68%.
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Theoretical Linkages
 How foreign capital inflows (FCI) impact energy demand is a 

popular research topic yielding mixed empirical findings. 
Developing countries provide incentives to attract FCI to reap 
positive externalities that may in turn affect income per capita. 

 These positive externalities include inter-alia productive 
efficiency, advancements in technology, human and managerial 
skillfulness, learning by doing, new methods of production and 
access to international markets. These externalities may affect 
energy consumption via different channels. 

 For instance, FCI stimulates economic activity in the host 
country, which in turn impacts energy consumption. This is the 
so-called scale effect. Therefore, FCI has an indirect but positive 
impact on energy demand.
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Theoretical Linkages
 The structural changes in an economy may change the production 

patterns of energy intensive goods. During the early stages of 
economic development, economies transition from agricultural to 
industrial sectors, and this shift results in higher energy demand. 
This is the positive composite effect. 

 When the economy achieves a matured level of economic 
development, it shifts from industrial to service sectors (light 
industry), and the latter is less energy intensive compared to the 
former. This is the negative composite effect. 

 The effect of adopting advanced technologies for energy 
consumption is termed the technique effect. The technique effect
suggests that the advancements in technology results in enhanced 
output as well as less energy consumption than in the case of 
traditional technologies.
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 Furthermore, FCI lowers energy consumption via the adoption of 
energy efficient technology and increases market competition. 

 FCI may increase energy demand by boosting economic 
activity, encouraging industrialization and creating cheap 
business opportunities via the scale, composition and technique 
effects in developing economies. 

 Further, FCI enhances the export potential of an economy and 
raises stock market capitalization in the host country.

Theoretical Linkages
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Empirical Model

 EC is energy use measure for Energy Consumption. 

 FCI Foreign capital inflows.

 Y is real GDP per capita

 EX is real exports per capita

 DEV is real effective exchange rate (measure for real 
devaluation)


effectsidual

t

effectnDevaluatio

t

effectExports

t

effectgrowthEconomic

t

effectlowscapitalForeign

tt DEVEXYFCIEC
Re

543

inf

10 lnlnlnlnln εδδδδδ +++++=




4/17/20177

Contribution of the Study
The current study may have four contributions to       

existing literature:
I. The relationship between foreign capital inflows and 

energy consumption is investigated by adding 
economic growth, exports and currency devaluation as 
factors of GDP growth and energy demand. 

II. The structural break unit tests are employed to test the 
stationarity properties of variables.

III. The cointegration relationship between the variables is 
examined by applying ARDL bounds testing in the 
presence of structural breaks.

IV. The direction of causality is investigated between 
foreign capital inflows and energy demand by 
applying the VECM causality test.
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The Data
 The data of real GDP, real exports, energy consumption, real 

foreign direct investment, real portfolio investment and real 
foreign remittances are sourced through the World 
Development Indicators of World Bank (CD-ROM, 2015). 

 The data for real effective exchange rate to proxy currency 
devaluation are obtained from International Financial 
Statistics (CD-ROM, 2015).

 Foreign capital inflows (generated by authors) 

 Quarterization of data by Quadratic Match-sum method.
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FCI Index Generation
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FCI Index Generation
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Empirical Results
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Unit Root Analysis 
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Unit Root Analysis 
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Cointegration Analysis
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Long-Run Results
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Short-Run Results
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Stability Tests 
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Causality Analysis 
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The causality analysis reveals feedback effects between foreign 
capital inflows and energy consumption, economic growth and 
energy consumption, and foreign capital inflows and economic 
growth. 

The relationships between exports and energy consumption, 
economic growth and exports, and foreign capital inflows and 
exports are also bidirectional. 

Currency devaluation causes Granger energy consumption, 
foreign capital inflows, economic growth and exports in Pakistan.
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Policy Recommendations
Although we find a negative relationship between foreign capital 
inflows and energy consumption, the impact is minimal. Foreign 
capital inflows need to be directed towards the energy sector for a 
consistent supply of energy. 

The government should encourage foreign investors to adopt 
innovative technologies with better management to enhance the 
efficiency of the energy sector. 

Research and development expenditures should be increased to 
develop energy efficient and environment friendly technologies, 
which will help in saving energy resources for maintaining 
economic development in the long run. 
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Policy Recommendations
The existence of a feedback effect between economic growth and 
energy consumption suggests that energy sources should be utilized 
efficiently for long run economic development. 

A technology fund can be introduced by the Pakistan government 
to encourage energy efficient-projects to enhance domestic 
production and thus exports. 

This would help them earn foreign exchange via boosting exports. 
Exports should be utilized as sources for importing advanced 
technology. 
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Future Directions
We have discussed possible channels of FCI affecting energy 
demand in Pakistan but not covered all in empirical analysis. Scale, 
composition and technique effects are measureable following Ling 
et al. (2015) and can be examined their effect on energy demand. 

Existing literature is full symmetrical empirical analysis but 
ignores the role of potential asymmetries in time series data. To 
cover this issue, we should move to Non-linear ARDL developed by 
Shin et al. (2014) for empirical analysis.

You can read a paper published in Energy Policy on “Financial 
development and environmental quality: The way forward” for 
your under how NARDL is important and how it works? 
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Thanks so much for Your
kind attention and patient
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