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Abstract. The study aims to examine the effect of environment and economic variables 
on logistic performance in India. In order to study the long run and short run association 
between the variables the study employed auto regressive distribution lag (ARDL) 
approach on a time series data from 2007 to 2018. The result revealed that foreign direct 
investment (FDI) has a positive relation with LPI whereas fossil fuel consumption in both 
the short and long run has a negative relation. On the other hand, GDP per capita has a 
negative relation with LPI while total greenhouse gas emissions has a positive relation, 
which is a sign of concern for environment sustainability. In the recent report published 
by the World Bank India’s rank has slipped down from 35th to 44thposition 
worldwide whereby all the six dimensions have shown a downward trend. India 
being one of the largest customer oriented market would negatively affect the 
world economy if its logistics operation are poorly driven. This study highlights 
few reason why India lacks behind in its logistics performance and provide 
suggestion how India can improve its logistic operation at global level.  

Keywords: Logistic performance index, ARDL, total greenhouse gas emission, 
foreign direct investment, GDP per capital 

1. Introduction 

In the 21st century, logistics assumes an indispensable part in associating urban 

communities, nations, and landmasses all around the world [Khan et al., 2018]. As of 

late, logistic industry has pulled in much consideration in academic studies because of 

its focal points and inconveniences on nations' monetary development and ecological 

execution. Firms around the world have begun to implement green practices in their 

logistics tasks to accomplish social, economic and environmental sustainability, while 

in many countries green practices have a negative impact on the firm’s profit. In an 
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examination to discover the influence of green supply chain network on firms’ 

financial and natural exhibition, it was establish that green experiments including an 

environmental plan of items, participation with clients, green buying of crude materials 

and segments, green transportation, and dispersion have a critical positive relationship 

with nature. It was also analyzed that green practices particularly green buying, 

adversely affects a company's productivity because of weighty charges and import 

obligations on material and segments [Khan et al 2017]. Undeniably, worldwide 

logistics tasks intensely rely upon energy, particularly petroleum derivative, bringing 

about natural crumbling and grave repercussion on general wellbeing. An investigation 

on European nations to examine the connection between logistics and energy request, 

the outcomes indicated that logistical tasks have a solid relationship with energy 

interest [Zaman et al., 2017]. Logistics industry plays a critical role in the monetary 

advancement of a nation yet nations do not invest the required time and energy on the 

other hand green practices in logistical tasks are the lone answer to bring about control 

in air contamination, environmental change and a worldwide temperature alteration 

issue[Li et al., 2018] and [Khan et al., 2017].The BRICS nations should develop a 

model for green practices and business through appropriation green practices in 

logistics activities, [Aldakhil et al., 2018]. 

1.1 Research motivation and objective 

Logistic operation play’s a critical role in the economic development of the country but 

its percentage contribution in the GDP is comparatively less, the government need to 

focus on measures which promotes logistic performance as countries like Germany, 

Sweden and Belgium are leading the list of logistic performance index whereas India 

far lack behind. The motive behind the study is to highlight the parameter, which are 

good for logistics operation so that logistic operation can move forward in a sustainable 

manner. 

2. Review of Literature 

[Khan et al., 2019; Zhang et al., 2019; Khan et al., 2017; Mensah et al., 2020] studied 

the relationship among GLP and social, environmental and economic factors and 

suggested that constructive policy that promotes the logistic industry without 

compromising the Environment sustainability should be encouraged. [Yadav et al., 

2016] examined the intension of the young consumer towards buying a green product. 

The research carried out in India using Theory of Planned Behavior (TPB) to check 

environmental concern and environmental knowledge. [Chhabra et al., 2017;Pishvaee 

et al., 2012] used MDCM to analyze the alternatives for green practices in the assembly 

and packaging processes, to obtain best alternative solution for the logistic company 

particularly in India. They concluded the best packing alternative is carbon positive 

material whereas the best alternative for assembly operation is clinch joint.[Karaman et 

al., 2020] investigates the relation between GLP and sustainability drawing from the 

signaling theory and tested the link with the corporate governance. [Zhang et al., 2020; 

Oliverira et al., 2016] used LCA for a better understanding of remanufacturing and 

assessment of 3Es. [Kilkis et al., 2017] introduced the nearly zero exergy airport and 

used the law of thermodynamics to analyze the relationship between the 3 Es. [Pao et 

al., 2015] employed Lotkae Volterra model to examine the competitive interaction 

among the three Es and laid emphasis on EKC hypothesis.  [Sarkodie et al., 2019;Wang 
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et al., 2019] revealed the existence of inverse U-shaped relationship between the 

increasing population’s increasing demand for energy consumption, food production 

and economic development that has triggered climate change. [Menash et al., 2020, 

Kwak et al., 2020] employed partial least square structural equation modeling to check 

the relationship among green logistics management practices, social-environmental 

sustainability and business performance (BP). [Karaman et al., 2020] employed the 

signaling theory to analyze the relationship between GLP and sustainability reporting, 

it was discovered there is positive and relevant relationship between them. [Mensah et 

al., 2020] used Heterotrait- Monotrait ratio and Fornell-Larcker criteria to analyze the 

relationship among GLMP on social, environmental, market and financial performance 

and it was noted that environmental performance was positively impacted by GLMP 

whereas, social, market and financial performance has insignificant impact on EP. 

[Baah et al., 2019] employed partial least square structural equation modeling to 

analyze the effects of regulatory stakeholder pressure and organizational stakeholder 

pressure on financial performances and GLP. The results revealed GLP was influenced 

by organizational stakeholders and regulatory stakeholder’s pressure. [Gupta et al., 

2020] applied graph theory matrix approach to analyze the sustainability index of the 

logistics service provider and concluded that green procurement, renewable energy 

sources, recyclable packaging, carbon emission reduction, rainwater harvesting, use of 

CNG fleets, reduction in fuel consumption and resources optimization plays a major 

role in sustainable practices. [Zhang et al., 2020] conducted interviews based on the 

grounded theory method and concluded that the development level of logistics 

industry, the level of social supervision,  the perfect of GLP system, the level of 

perception of logistics enterprises on GLP and the green governance capacity of 

government have a great influence on GLP.[Menash et al., 2020] employed partial least 

square structural equation model software to study the impact of green warehousing 

logistics optimization and social values and ethics on economic performances and 

supply chain sustainability. [Abdullahi et al., 2020] proposed a weighted sum model 

and an opsilion-constraint model that combines three dimensions of the 3Es. [Paul 

D.larson., 2021] employedHayes Process macro to analyze the indirect effects of LPI 

on economic and environment. [Richnak et al., 2021] used Pearson chi-square test to 

test the hypothesis. A total of 165 enterprises were surveyed and the result indicated 

that environmental policy were used by large enterprises in Slovakia. [Chawla et al., 

2021] deployed fuzzy AHP to analyze green operations management practices and 

operation management. It laid emphasis that through GOM both nature and man-made 

world can coexist.[Stekelorum etal., 2020] used fuzzy set comparative analysis to 

survey 232 third party logistic provider to analyze the internal and external green 

supply chain management practices that influences TPLs operational and financial 
performances.[Nair et al., 2021] reviewed papers from 2000 to 2020 and collected data 

through survey and found that very few literature exist on social sustainability and also 

identified twenty six social issues in supply chain exist in two different economy USA 

and India.[Zhanget al., 2021;Guirong et al 2012; Alexandrova et al., 2021] used Grey 

relation analysis method GRA to predict urban logistic demand and concluded that 

subway can promote sustainability in urban logistic they highlighted the importance of 

government in order to achieve a circular economy. [Li et al., 2021] employed two 

stages least square and generalized method to analyze the environment and economic 

effects of green logistics and the results indicated that green logistics positively impact 

the economies of MENA, Asian and OBRI countries but promote environmental 

pollution. [Caggiani et al., 2021] proposed a two-echelon electric vehicle routing 
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problem (2E-EVRPTW-PR) model for last-mile urban deliveries where e-vans and e-

cargo bikes can be used for customers’ deliveries in the urban zone and second 

restricted traffic zone, respectively. [Adams et al., 2021] Concludes that firms cannot 

expertise in supply chain and sustainability at the same time and managers should have 

qualification and background of both. [Zheng et al., 2021] employed fuzzy AHP and 

analyzed that the growth of different logistic models has negative affect on agricultural 

product cold chain. [Managi et al., 2021] viewed that science, technology and 

innovation plays an important role in achieving the SDGs. [Naqvi et al., 2010] 

correlated renewable energy consumption, financial development and real income to 

ecological footprint by augmented panel algorithm method and concluded that financial 

development is positively related however per capita income for real income and high-

income group have a negative outcome. [Majid, M. A., 2020] [Harjanne et al., 2019] 

objective was to present challenges, investment and employment opportunities in the 

field of renewable energy in India. [Zhang et al., 2019] examined the relationship 

between tourism, environment degradation and logistics in a time series data in 

Thailand using ARDL model. 

3. Methodology 

Logistic performance index was first calculated in 2007 by the world Bank based on 

the six key indicator i.e. speed of custom clearance process, quality of infrastructure 

related to trade and transport, ease of competitive price shipment, quality of logistic 

service, ability to track and trace consignments and expected delivery time of goods 

and services to destination. This study draws the relationship between India’s logistic 

operations with economic (GDPPC, FDI) and environmental factor (TGHGE, Fossil). 

Undoubtedly logistic operation are very important for a country’s economic growth but 

due to their high dependence on fossil fuel they enhances carbon emission and global 

warming, a sustainable policies in the field of logistics operation is needed to solve the 

various environmental and social problems[Khan et al.,2018]. In this study, we have 

used secondary data downloaded from the World Bank development indicators (WDI) 

for testing hypothesis and achieving research objective. Equation: 1 is formulated to 

check the relationship of overall logistic operation with environment and economic 

factors in the context of India during the period 2007-2018. 

ln (ln , ln , ln , ln )...................(1)LPI f GDPPC FDI TGHGE FOSSIL  

In the above equation, ln is the natural log and the descriptions of the variables are in 

table 1. 
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In equation 2 the short run relationship is represented by α1 to α4 whereas the long run 

relationship is presented by β1 to β4 and the drift component isα0.While ni is the optimal 

lag and μt is the error term.  
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Co- integration among the variables was tested and then the error correction model was 

developed whereas θ is the speed of adjustment of the long run equilibrium. 

Table 1: List of variables 

Variables  Description 

LPI Logistics performance index(1=low to 5=high) 

GDPPC GDP per capita, PPP (constant 2017 international $) 

TGHGE Total greenhouse gas emissions (kt of CO2) 

FDI Foreign direct investment, net inflows (% of GDP) 

FOSSIL Fossil fuel energy consumption (% of total) 

Source:  [World Bank Database, 2020] 

As some variables were stationary at level and some at first difference, we found 

ARDL (autoregressive distribution lag) technique to be most appropriate for our 

research. Table 1 indicates the variable description where GDPPC, FDI represents the 

economic factor affecting LPI on the other hand TGHGE and FOSSIL are the factors 

affecting environment sustainability. 

4. Results and discussion 

Table 2: Illustrates the result of unit root test. Augmented Dickey Fuller (ADF) test was 

employed to check the stationarity at level and 1st difference. The results proved the 

stationarity of the dependent variable LPI at level whereas the independent variables 

were stationary at 1st difference. ARDL model allows having a mixture of variables at 

level and first difference, therefore, ARDL model is most appropriate for our study. 

Before applying ARDL co-integration, ARDL bound test is used to check the long run 

association between the dependent and independent variables. The bound test shows 

two critical values the upper bound and the lower bound where upper bound assumes 

all variables are at first difference and lower bound assumes that all variables are at 

level. If the value of upper bound is less than F statistic the null hypothesis is rejected 

showing the presence of co-integration vice-versa. 

Table 2: ADF Unit Root test 

Variables  level 
t-statistics 

level 
Prob.

1st diff 
t-statistics

1st diff 
Prob. 

LPI -3.937927 0.0169 -4.092602 0.0156 

GDPPC -2.736086 0.2449 -4.064610 0.0531 

TGHT -2.555023 0.1324 -4.644740 0.0061 

FOSSIL -1.768203 0.3745 -3.162729 0.0539 

FDI -1.891757 0.3234 -4.761373 0.0052 
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Table 3:shows the results of ARDL bound test, the results indicates that there existence 

a significant co-integration between the dependent and the independent variables as F 

statistics is much greater than the upper bound statistic. 

Table 3: Auto Regressive Distributed Lag bond test for co-integration 

Variable F statistics Co-integration  
F(LPI,GDPPC,FDI,GHGE,FOSSIL) 23.16019***  

Critical value 1% 5% 10% 

Lower bound 3.29 2.56 2.2 
Upper bound 4.37 3.49 3.09 

*significant at 10% level, **significant at 5%, ***significant at 1% 

Table 4: illustrates  ARDL short run results where the findings indicates that total 

greenhouse gas emission (TGHGE) and FDI  are significant and has positive 

correlation with LPI (0.07<0.1,0.25<0.05) whereas fossil fuel emission has a negative 

relation with the logistic performance and is significant at 5% (0.04<0.05). On the 

other hand GDP per capita is significant and have a negative relation with the LPI (0.02 

<0.05) indicating that government policies are not aligned with the logistic 

performance index in India. 

Table 4: Auto Regressive Distributed Lag short-run estimates 

Variables Probability t-statistic Coefficient 

GDPPC 0.0255* -6.144854 -1.180468 

FDI 0.0421** 4.720288 0.259092 
TGHGE 0.0713* 3.540824 3.180970 

FOSSIL  0.0650* -3.727804 -2.924298 
Note: Adjusted R2 = 0.90   *significant at 10%, **significant at 5%, ***significant at 1% 
 

Table 5: demonstrates  long run result of ARDL, findings suggest that the value of F 

statistic is much greater than upper bound  hence there exist a long run relationship at 

5% level of significance between the dependent and independent variable. Total 

greenhouse gas emission (TGHGE) is statistically significant and is positively 

correlated with the logistic performance index which is a sign of concern for human 

health. On the other hand FDI is significant and have a positive impact on LPI 

performance in the long run. On the other hand Gross Domestic Product per capita 

(GDPPC) has a negative relation with the LPI performance and is significant in the 

long -run. This is mainly because government policies are notallied with logistic 

operations (World Bank, 2018). Lastly, in long-run Fossil fuel consumption has a 

negative relation with the logistic performance index, which has a positive sign for 

environmental sustainability. 

Table 5: Auto Regressive Distributed Lag long-run estimates 

Variables Probability t-statistic Coefficient 
GDPPC 0.0678* -3.640979 -0.694821 

FDI 0.0602* 3.888108 0.117010 

TGHGE 0.0462** 4.488684 1.241758 
FOSSIL  0.1064* -2.422927 -1.096131 

Note: Adjusted R2 = 0.90 *significant at 10%, **significant at 5%, ***significant at 1% 

Table 6: Illustrates the results of diagnostics test, we have used Jarque Bera test and 

results shows that residuals are normally distributed. In addition heteroscedasticity 
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Breusch – Pagan Godfrey test has been deployed to check where the data are 

homoscedastic or heteroskedastic the results indicates that the dataset is homoscedastic. 

Further Ramsey RESET test was employed and the result shows that the model is free 

from specification error. Lastly, Breush Godfrey serial correlation LM test revealed 

that there exists no serial correlation among the error terms in our model      

Table 6: Daignostic tests 

Jarque-Bera Normality Test, JB stat 0.6024 0.7399

Ramsey RESET test,Log likelihood ratio 61.2801 0.6646

Breusch-Godfery serial Correlation ,LM test 4.9906 0.5295

Heteroskedasticity Breusch-Pagan-Godfery 

test, Obs R-squared 

5.9676  

 

0.6509 

 

 

Table 7 shows the results of Granger causality test. The test is used in time series data 

to assess whether there exits any potential predictability power from one variable to the 

other. The result indicates that there exists a unidirectional causality between LPI and 

FDI, FOSSIL and GDPPC, FDI and TGHDE and FOSSIL and FDI. 

Table 7: Granger causality test 

Direction of causality F-statistics probability

LPI-FDI 5.8833 0.0415*

FDI-TGHGE 4.3049 0.071**

FOSSIL-GDPPC 5.1398 0.053** 

FOSSIL-FDI 4.6485 0.063**

Note: **significance at 10%,*significance at 5% 

 

 
Figure 1: Cumulative sum of Square of recursive residuals 

The model’s stability was checked by cumulative sum of the recursive residuals 

stability test figure 1 suggest that model is stable. The findings reveal that foreign 

direct investment and total greenhouse emission are positively correlated with the 

logistic operation whereas fossil fuel consumption and GDP per capita have a negative 

relation. 
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5. Conclusion 

The World Bank reports logistic performance index (LPI) at an interval of every two 

years. It is the weighted averages of six key dimensions i.e. speed of custom clearance 

process, quality of infrastructure related to trade and transport, ease of competitive 

price shipment, quality of logistic service, ability to track and trace consignments and 

expected delivery time of goods and services to destination. Logistic operation 

measures the relative ease and efficiency with which products can move inside a 

country, countries can compete globally by maintaining a good logistic as it would help 

to reduce the trade cost. The focus of this study is to find out is logistic performance 

index in India environmentally-economically sustainable during the period 2007-

2018.To find the short run and long run relation among the dependent (LPI) and 

independent variables i.e. GDP per capita, FDI inflow (economic variable) and fossil 

fuel consumption, greenhouse gas emission (environmental variable) we employed 

ARDL technique. The findings confirmed that both in the short and long run foreign 

direct investments (FDI) are significant and are positively co-related with the LPI, 

which is a positive sign for the growth of an economy. Whereas Total greenhouse gas 

emission (TGHGE) is also significant and has a positive relation with the LPI, which is 

a sign of concern, as they are harmful for humanity and effect environment 

sustainability negatively, which is not the case in many other country like UK (Khan et 

al., 2017).GDP per capita being significant and having a negative relation highlights 

the ignorance from the government side. In the recent report India rank have slipped 

down from 35th to 44th position in the world LPI ranking were by all the six dimensions 

have fallen down (World Bank, 2018). This is mainly because of government policies 

are not primarily focus on logistic operations. With the ongoing expansion of the 

logistic industry government need to focus on efficient and effective policies in order to 

curb the pollution and waste generated by the logistic industries as countries like 

Germany, Sweden and Belgium are leading the list of logistic performance index 

whereby India lacks behind. 
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