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1. Introduction

The genesis of reverse logistics has been attributed, at least in part, to the emergence of inexpensive materials and advanced technologies that accompanied the Industrial Revolution of the 1800’s. Experts contend that during this time Western societies fell into a practice of mass production and routine throw away, with little concern for environmental matters or sustainable development. (De Brito and Dekker, 2003) The negative effects of such practices did not become readily apparent until nearly a century later. 

By the 1970’s, The Club of Rome, a non-profit, global think-tank, argued that there was a limit to the ongoing world growth trend. They concluded that if the then present trends in population, industrialization, pollution, and resource depletion continued unchanged, the limits to growth on this planet would be reached sometime within the next century, resulting in an uncontrollable decline in both population and industrial capacity. Throughout the decade that followed, this report along with several prominent environmental disasters kept the minds of academia, industry, and society in general, focused upon such environmental issues (De Brito and Dekker, 2003). 

This increased social concern led to new laws and regulations that changed the relationship between business and the environment. Many companies quickly learned that the success of proactive and value-seeking waste reduction programs often hinged on effective logistics programs. Source reduction, recycling, and reuse posed new challenges to logistics professionals, who had generally not been involved with these types of environmental issues in the past. Because of these new challenges, the logistical management of environmental programs quickly became a new area of focus for both industry and academia. 

As a result, the subject of reverse product and material flow began to surface in the academic arena during this same period of the 1970’s. Some schools of thought had earlier identified distinct reverse channel structures and functions, as well as channel members that are unique to reverse distribution. Because of the environmental focus of this era, the topic of reverse channel management was often labelled green logistics or environmental logistics. 
The actual term reverse logistics did not surface until a 1981 trade publication authored by Douglas Lambert and James Stock. In their article, Lambert and Stock described RL as “going the wrong way down a one-way street, because the majority of product shipments flow in one direction”. Stock later published the first known formal definition of reverse logistics as ‘…the term used to refer to the role of logistics in recycling, waste disposal, and management of hazardous materials; a broader perspective includes all relating to logistics activities carried out in source reduction, recycling, substitution, reuse of materials and disposal (Stock, 1998).
Stock’s definition was clearly environmentally focused. However, it is important to note that while modern RL practices have evolved from green logistics, the two differ significantly. Green logistics considers the environmental aspects of all logistics activities, and concentrates specifically on forward logistics operations rather than reverse channels (De Brito and Dekker 2003). 
Similarly, Rogers and Tibben-Lembke (1999) describe green logistics as the efforts to minimize the environmental impact of logistics activities, while reverse logistics should be reserved for the flow of products or materials going “the wrong way on a one-way street”. 

Although green logistics and reverse logistics focus on distinctly different operations, the two can also be equally applied to many similar activities. For example, reusable shipping containers may be classified under either concept, as these containers tend to reduce waste and also cut costs when collected and reused.

1.1 Objectives of the study

In light of the research problems raised in the introductory part, the aim of this work is to determine the effect of reverse logistics in the container shipping industry in Nigeria having the following specific objectives;

i. To determine the rate of movement of empty  and laden containers through Nigerian ports
ii. To determine the effect of reverse movement of containers through the Nigerian ports on the environment and balance of trade
1.2 Research questions

i. At what rate are the respective movement of empty and laden containers through the Nigerian ports?
ii. What is the effect of reverse container movement through the Nigerian ports on the environment and balance of trade?

1.3 Hypothesis

The hypothesis to be tested include

i. H0i – There is no significant effect of reverse logistics on factors  affecting container shipping in Nigeria

2. Method of Data Analysis

Data analysis is simply processing generated data. Method of data analysis on the other hand states how the processing will take place in other words, what technique will be used to achieve this processing. Data processing involves the transfer of collected data to coded data for further processing through the use of a data processing instrument. The data gathered will be presented in tables and further calculated using the method of Regression Analysis. The regression analysis will be performed by software for statistical analysis, SPSS version 20 (being the short form for statistical products and service solutions formerly known as Statistical package for Social Sciences).

Regression Analysis is a statistical tool for the investigation of relationships between variables. It can also be defined as a statistical tool that helps to predict one variable or variables on the basis of assumed nature of the relationship between the variables. It estimates the quantitative effect of the casual (independent) variables upon the variables that they influence (dependent variables). Usually, the investigator seeks to ascertain the casual effect of one variable upon another.  
The variable being predicted is usually referred to as the unknown or dependent variable. This is because its variables are dependent on the values of other variables, called independent variables or explanatory variables. The relationship between dependent and independent variables is defined thus:

Yi= B0+B1X1+B2X2+ .....+bkXk+ei

For i=1, 2, 3, ....., n

Where:  

x1, x2, ........, xk represents the independent variables;

Y represents the dependent variable;

e is the disturbance term (error);

B0, B1, B2 .....bk are the co-efficient of the independent variable, X.

The hypothesis will be tested using f-test, t-test and Pearson’s correlation-test to test hypothesis one because it seeks to discover individual significance of Reverse Logistics in container shipping. Pearson’s correlation will also be used to test hypothesis one to show if any correlation exists with or to the dependent variable. 

ANOVA f-test will be used to test hypothesis two as it seeks to show the effects of cargo throughput and logistics on the Nigerian economy.

The significance of the regression model will be tested using the co-efficient of determination (R2) and ANOVA. The co-efficient of determination would give the proportion of total variation in Y that is responsible by X or by the regression equation. ANOVA on the other hand will be used to test the reliability of the regression model.

Decision Rule: the level of significance adopted for this research work is 0.05(i.e. the error permissible) and so for the tests (f-test and t-test), at a value less than 0.05 we reject the null hypothesis and accept the alternative hypothesis. For a value above 0.05, we accept the null hypothesis and reject the alternative hypothesis.
3. Results and Discussion
3.1 Descriptive Statistics

	YEAR

	                            INWARD
	OUTWARD

	
	NO. OF EMPTIES
	LADEN
	T.E.U
	NO. OF       EMPTIES
	LADEN
	T.E.U

	
	
	NO
	TONS
	
	
	NO.
	TONS
	

	1995
	1,201
	93,379
	1,355,828
	108,446
	50,650
	26,166
	371,222
	88,442

	1996
	2,780
	94,449
	1,367,409
	133,196
	38,383
	35, 858
	533,587
	86,648

	1997
	1,750
	105,200
	1,542,785
	127,165
	52,855
	39,366
	630,902
	109,518

	1998
	2,698
	127,884
	1,847,386
	157,491
	69,004
	38,542
	627,608
	129,166

	1999
	2,659
	147,553
	2,142,932
	184,048
	90,317
	41,184
	665,333
	160,306

	2000
	9,133
	162,534
	2,355,540
	214,873
	90,317
	37,501
	603,336
	129,356

	2001
	7,361
	209,634
	3,238,007
	277,807
	124,564
	37,038
	578,237
	205,416

	2002
	1,270
	227,102
	3,860,339
	293,909
	159,726
	34,103
	528,429
	251,888

	2003
	697
	259,055
	4,737,740
	338,946
	157,710
	36,682
	563,698
	249,647

	2004
	886
	230,098
	4,007,486
	306,762
	124,748
	32,087
	494,036
	207,192

	2005
	410
	245,773
	4,684,915
	326,766
	148,258
	39,5494
	629,847
	248,476

	2006
	584
	255,301
	5,023,878
	349,234
	245,400
	33,340
	517,546
	287,821

	TOTAL
	31,429
	2,157,962
	36,164,245
	2,818,643
	1,351,932
	431,461
	6,743,781
	2,727,956

	PERCENTAGE (%)
	6.79
	83.34
	84.28
	50.82
	93.21
	16.66
	15.72
	49.18


Table 1: Container Traffic Statistics at Nigerian Ports 1995-2006

Table 1 shows the container movement statistics through Nigeria ports for a 12 year period. This reveals a total number of 462,890 empty containers that moved through the ports both inward and out wards. This indicates a 6.79% inward empties and 93.21 out ward empties. Also from the table we deduce that a total number of 2,589,423 laden containers moved through the ports giving about 83.34% of inward laden containers and 16.66% of outward laden containers. 
3.2 Correlations of the Variables

	
	Value
	Ranking

	Reverse Logistics

Exportation

Environmental Hazard

Balance of Trade
	1.000
	00

	
	0.70
	1st

	
	-0.689
	3rd

	
	-0.332
	2nd


Source: SPSS v20 Output

Table 2:  Variables relationship derived from the correlation matrix
It can be seen from table 2 that when the independent variables are compared against the dependent variable it is found that Exportation has the highest effect on Reverse Logistics with a value of 0.70, followed by Balance of Trade with a value of - 0.332, then Environmental Hazard with a value of 0.689. Therefore, it can be deduced that Exportation having 0.70 effects on Reverse Logistics.

[image: image1.jpg]Coefficients?

Standardized
Unstandardized erefﬁc.ients Coefficients

Model B "~ Std. Error Beta t Sig.

1 (Constant) 39.275 2.602 15.092 .000
Exportation -.937 .096 -1.113 -9.799 .000
environmentalHazard -1.012 .079 -1.101 -12.875 .000
balaceOfTrade -.982 129 -.739 -7.627 .000





Source:  SPSS v 20.

Table 3: Coefficients

The Sig. column in table 4.3 above shows the significant difference in the variables being tested. For values less than 0.05 which is the level of significance adopted for this work, we interpret that a particular variable can stand alone without the combination of other variables. From the table above, all the variables have a value less than 0.05; which means that they can all impact or affect Reverse logistics. From table 2 we deduce that 0.70 gives the strongest correlation equivalent between the independent variables and the dependent variable when tested for its effect on the dependent variable. This change that exists in the correlation values tells us that there is a significant difference between variables and their effect on reverse Logistics.

To further buttress this, we use the 2-tail T-test. From table 3, the sig. column tells us the level of significance of each of the variables being tested. Because an error of 0.05 is permissible we conclude that values of a variable less than 0.05 means that the variable independently have significant impact the container shipping industry, while for values above 0.05 we say that the variability is about the same. The table shows us that reverse logistics has a value less than 0.05 meaning that reverse logistics alone can have significant impact the container shipping industry without a combination of the other variables. All other variables have values below 0.05 as well this also means that they have impact on container shipping. This further proves to us that there is a significant difference between these factors and their effect on container shipping. Based on this analysis, we therefore reject the null hypothesis H01 and accept the alternative hypothesis HA1.

3.3 Analysis of Variance
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Sum of
Model Squares df Mean Square E Sig.
1 Regression 1111.782 3 370.594 67.215 .000
Residual 88.218 16 5514
Total 1200.000 19

a. Dependent Variable: reverselLogistics

b. Predictors: (Constant), balaceOfTrade, environmentalHazard, Exportation





Source: SPSS version 20.

Table 4 Analysis of Variance
The decision rule states that at F0.95 less than 0.05, we reject the null hypothesis and accept the alternative hypothesis. For F0.95 greater than 0.05 we accept the null hypothesis and reject the alternative hypothesis. From table 4.4, we see that the sig. column gives us a value less than 0.05 which is 0.000 meaning that we reject the null hypothesis H02 and accept the alternative hypothesis HA2. 

Furthermore, if manually computed, we reject the null hypothesis if fcalc(that is f-calculated) is greater than ftable(that is the value of f gotten from the f-table) and accept the alternative hypothesis. If otherwise, we accept the null hypothesis and reject the alternative hypothesis.

From the table above, fcalc = 67.215, ftable = F0.95(4,26) = 2.74, 67.215> 2.74. Therefore, we reject the null hypothesis H02 and accept the alternative hypothesis, HA2 which proves that there is a significant impact these variables on container shipping.

3.4 Formulation of Model and Interpretation

The regression model is given by:  Yi= B0+B1X1+B2X2+.....+bkXk+ei

For i=1, 2, 3,......, n

Where:  

x1, x2, ........, xk represents the independent variables;

Y represents the dependent variable;

e is the disturbance term (error);

B0, B1, B2.....bk are the regression weights. B0 is a constant while B1, B2 ,..... Bk are coefficients of the independent variables, X1, X2 ,.... Xk respectively.

The model is formulated using the model summary table from where the e is gotten and the Coefficient table from where the B’s are gotten.

RVL = Reverse Logistics

EXP = Exportation

EVH = Environmental Hazard

BOT = Balance of Trade

The model is stated thus: 

Y = 39.275 – 0.937[image: image4.png]


 – 1.012[image: image6.png]


 – 0.982 [image: image8.png]


 + ei
RVL = 39.275 – 0.937EXP – 1.012EVH – 0.982 BOT +ei
Interpretation: The regression model above shows that Reverse Logistics RVL (Y) increases (decreases) by 0.937 for every one unit increase (decrease) of Exportation EXP(X1), increases (decreases) by 1.012 for every one unit increase (decrease) in Environmental Hazard (X2), and so on. This means that for every one unit addition (reduction) in the use of a particular variable, there will a corresponding co-efficient value increase (decrease) on Y. 

3.5 Test of Significance of the Model

The regression model obtained above was tested for its significance using ANOVA and co-efficient of determination, R2 .
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Change Statistics

Adjusted R Std. Error of R Square
Model R R Square Square the Estimate Change F Change
1 9637 1926 913 2.34810 .926 67.215
Model Summaly’7
Change Statistics
Durbin-
Model df1 df2 Sig. F Change Watson
1 3 16 .000 2.256

a. Predictors: (Constant), balaceOfTrade, environmentalHazard, Exportation

b. Dependent Variable: reversel ogistics





Source: SPSS v20 output
Table 5: Model Summary

From table 5, R2 is given as 0.926= 92.6% ~ 93%. This means that the variables tested accounted for 93% effect on Reverse Logistics while the remaining 7% is unaccounted for and represented by the error term, e in the model. This is so because achieving a high level of efficiency in Reverse Logistics considering these variables is a must. Furthermore, table 4.5 gives us an f-significant value lower than 0.05 (which is the error permissible); 0.000, gotten from the sig. column, and so we conclude that the model is significant and that the analysis drawn from it is reliable for decision making.

4. Summary and Conclusion

4.1 Summary of Findings 

The research reveals a great impact of reverse logistics on terminal efficiency, as the key variables which decide the effectiveness of reverse logistics were considered. The factors influencing the effectiveness includes: exportation, Balance of Trade and Environmental Hazard which were significantly related to reverse logistics in the inverse form. This implies that an increment in the reverse logistics would lead to reduced environmental hazards, exportation and balance of trade with respect to the overall logistics and supply chain network.
4.2 Conclusion

Results show that the null hypothesis which states that “there is no significant effect of reverse logistics on container shipping in Nigeria” is not valid or does not hold. This implies that the converse of this state is true. The alternate hypothesis holds as verified by the t- test that shows a significant relationship between the variables. 
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