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ABSTRACT

The significance of industrial pollution as one of the contemporary issues and accelerating factors that propel climate change in both developed and developing countries cannot be overemphasized. The problem of industrial pollution has seemingly become intractable with the incessant failure of both global and local environmental policies purportedly emplaced to address its devastating trend, particularly in growing megacities of the world. This study examined the effect of industrial pollution on Greenhouse effect and climate change in Enugu Area. Data for the study was extracted from respondents of Enugu state and the ministry of environment and mineral resources. The method of data analysis adopted was the encoded questionnaires and estimated with linear regression. The study also utilized consciously selected and current literatures on the subject matter. It was discovered that industrial pollution has no significant effect on greenhouse effect and climate change in Enugu Area. This is because Enugu state is still emerging industrialized megacity in Nigeria and hence its industrial pollution does not have significant impact on greenhouse and climate change in the state. The paper however recommends that existing and emerging industries in Enugu should be aggressively controlled on pollution and also advocates involvement of all stake holders in both mitigation and adaptation measures to climate change through enhancement of indigenous knowledge and creation of awareness among citizens about the need to be conscious of their carbon foot prints.
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INTRODUCTION

In order to provide daily needs of the growing population, different types of industries are setup to produce different products. The industries use raw materials to process them and produce finished products. Besides the finished products, a good number of by-products are produced. Out of all the by-products, if some are in huge quantities and the processing is cost effective, the industrialist preserves the by-products. If the processing of waste is a cost prohibitive one, then the industrialist throws the waste into the environment in the form of gas, liquid and solid. The gases are usually released into the atmosphere, the liquids are discharged into aquatic bodies like canals, rivers or sea and solid wastes are either dumped on the land or in aquatic bodies. In all the cases, either the water or air is polluted due to dumping of wastes.

Till now, there are about 17 industries which are declared to be most polluting. These include the caustic soda, cement, distillery, dyes, and dye intermediaries, fertilizers, iron and steel, oil refineries, paper and pulp, pesticides and pharmaceuticals, sugar, textiles, thermal power plants, tanneries and so on, the table 6.5 enlists few of the industries, their wastes (important) and the type of pollution these induce in the environment.

On the other hand, green house effect is the process by which radioactive energy leaving a planetary surface is absorbed by some atmospheric gases, called greenhouse gases. The Sun is Earth’s only external form of heat. it emits solar radiation mainly in the form of shortwave visible and ultraviolet (UV) energy. As this radiation travels toward the Earth, about 25% of the radiated energy is absorbed by the atmosphere and about 25% is reflected by the clouds and other gases back into space. The remaining radiation travels unimpeded to the Earth and heats its surface. The atmosphere acts like the glass in a glass greenhouse, allowing much of the shortwave solar radiation to travel through unimpeded, but trapping a lot of the long wave heat energy trying to escape back to space. The greenhouse gases transfer the energy to the surface and lower atmosphere and it is reradiated in all directions, including down towards the Earth’s surface. This process makes the temperature rise in the atmosphere just as it does in the artificial greenhouse.

Climate change is a change in the statistical distribution of weather patterns when that change lasts for extended period of time (i.e decades to millions of years). Climate change may refer to a change in average weather conditions, or in the time variation of weather within the context of longer-term average conditions. Climate change is caused by factors such as biotic processes, variations in solar radiation received by earth, plate tectonics, and volcanic eruptions. Certain human activities have been identified as primary causes of ongoing climate change, often referred to as global warming.

Scientists actively work to understand past and future climate by using observations and theoretical models. A climate record-extending deep into the earth’s past-has been assembled, and continues to be built up, based on geological evidence from borehole temperature profiles, cores removed from deep accumulation of ice, floral and fauna! records, glacial and per glacial processes, stable-isotope and other analyses of sediment layers, and records of past sea levels. More recent data are provided by the instrumental record. General circulation models, based on the physical sciences, are often used in theoretical approaches to match past climate data, make future projections, and link causes and effect in climate change.

Continued reductions in air pollution traceable to industries and greenhouse gas (GHG) emissions are essential, as they pose serious threats to both people’s health and the environment across the world. Air quality and climate policies can provide mutual benefits:

Climate change mitigation actions can help reduce air pollution caused by industrial pollution, and clean air measures can help reduce GHG emissions leading to reductions in global warming. There can also be trade-offs, if reducing a particular pollutant emission leads to additional atmospheric warming rather than cooling.

Furthermore, industrial pollution and climate change influence each other through complex interactions in the atmosphere. Increasing levels of GHGs alter the energy balance between the atmosphere and the Earth’s surface which, in turn, can lead to temperature changes that change the chemical composition of the atmosphere. Direct emissions of air pollutants (eg black carbon), or those formed from emissions such as sulfate and ozone, can also influence this energy balance. Thus, climate change and air pollution management have consequences for each other. Based on the foregoing, this study is focused on carrying out an empirical analysis of the effect of industrial pollution on Green house effect and climate change in Enugu area.

1.2 Objectives of the Study

This study will be focused on actualizing the following objectives: 
1. To ascertain the effect of industrial pollution on green house effect in Enugu area.

2. To evaluate the effect of industrial pollution on climate change in Enugu area.

3. To give recommendations based on the findings of the study.

1.3 Hypotheses of the Study

Based on the objectives of the study, the following hypotheses will be tested:

Hypothesis One

Ho: industrial pollution has no significant effect on green house effect in Enugu area.

Hi: Industrial pollution has significant effect on green house effect in Enugu area.

Hypothesis Two

Ho: Industrial pollution has no significant effect on climate change in Enugu area.

Hi: Industrial pollution has significant effect on climate change in Enugu area.

1.4 Significance of the Study

This study is relevant in that it will reveal the impact of industrial pollution on green house effect and climate change in Enugu area. In line with this, this study will be of great significance to the government as the findings will suggest governmental intervention strategies to tackle of minimize the risk of industrial pollution in the area. Furthermore, the study will expand the horizon of the average student in the concept under study. This study will also be an addition to the existing stock of knowledge and finally, it will enlighten the public especially Enugu residents on the impact of industrial pollution on green house effect and climate change in Enugu area.

1.5 Scope of the Study

This study is basically focused on carrying out an empirical analysis of the effect of industrial pollution on green house effect and climate change. The geographical scope of the study is restricted to Enugu area.

LITERATURE REVIEW

2.1 Conceptual Literature

2.1.1 The Concept of Industrialization and Industrial Pollution

Industrialization is considered the cornerstone of development strategies due to its significant contribution to the economic growth and human welfare. It has become a yardstick for placing countries in the League of Nations and an index of its political stature (FEPA, 1991).
Industrialization, like other human activities that impact on the environment, often results in pollution and degradation. It carries inevitable costs and problems in terms of pollution of the air, water resources and general degradation of the natural environment (Suflita et al., 1983; Thomas et al., 1992).

Industries turn out wastes which are peculiar in terms of type, volume and frequency depending on the type of industry and population that uses the product (Odumosu, 1992). industrial waste is the most common source of water pollution in the present day (Ogedengbe and Akinbile, 2004) and it increases yearly due to the fact that industries are increasing because most countries are getting industrialized. The extent of discharge of domestic and industrial waste is such that rivers receiving untreated effluent cannot give dilution necessary for their survival as good quality water sources. The transfer of unfavorable releases from industries is detrimental to human and animal health and safety (Sangodoyin, 1991).

There is thus a challenge of providing water in adequate quantity and of required quality to minimize hazards to human health and conserve the water bodies and the environment. Population explosion, uncontrolled urbanization and industrialization have caused a high rate of waste generation in Nigeria (Rosegrant, 2001). Akpata (1990) pointed out that aquatic pollution problem in Nigeria was increasing in scope and dimension. Olayemi (1994) identified that regular, unregulated indiscriminate dumping of waste into water bodies worsen aquatic pollution. This study is intended to assess the impact of industrial effluents on the surface water at Asa Dam industrial estate and its environs. It also identifies common pollutants in the water. The impact is assessed in term of its physicochemical and bacteriological quality.

2.1.2 Global Warming

Global warming is “the increase in the average temperature of the Earth’s near-surface air and the oceans since the mid-twentieth century and its projected continuation.” The scientific community has reached a consensus that global warming is real and that human activities are causing the warming trend. Global temperatures have steadily risen over the last century, and according to scientists, 2005 was the warmest year on record, and the warming trend is expected to continue through the 21 St century and beyond. From various scientific researches, it has been estimated that average global temperature of the Earth surface increased 0.74 ± 0.18°C (l.33oF ± 0.32°F) during the 100 years ending in 2005. Scientific climate modeling projections recently summarized by the Intergovernmental Panel on Climate Change (IPCC) indicate that global surface temperature will likely rise a further 1.loC to 6.4oC (2.0 to 11 .5oF) during the 21St century. http://en.wikipedia.org/wiki/global_warming.

2.1.3 Green House Effect

This is the process by which radioactive energy leaving a planetary surface is absorbed by some atmospheric gases, called greenhouse gases. The Sun is Earths only external form of heat. It emits solar radiation mainly in the form of shortwave visible and ultraviolet (UV) energy. As this radiation travels toward the Earth, about 25% of the radiated energy is absorbed by the atmosphere and about 25% is reflected by the clouds and other gases back into space. The remaining radiation travels unimpeded to the Earth and heats its surface. The atmosphere acts like the glass in a glass greenhouse, allowing much of the shortwave solar radiation to travel through unimpeded, but trapping a lot of the long wave heat energy trying to escape back to space. The greenhouse gases transfer the energy to the surface and lower atmosphere and it is reradiated in all directions, including down towards the Earth’s surface. This process makes the temperature rise in the atmosphere just as it does in the artificial greenhouse.

2.1.4 The Earth’s Natural Greenhouse Gases

In their natural state of occurrence the Earth’s greenhouse gases do not constitute any danger to the environment. The Earth’s natural greenhouse effect transfers energy to the Earth’s surface and lower atmosphere; so that the temperature there is higher than it would have been if direct heating by solar radiation were the only warming mechanism. This process has a warming effect of about 33oC, without which the Earth will be uninhabitable. The major natural greenhouse gases are: water vapour which causes 36%-70% of greenhouse effect; carbon dioxide, C02, 9%-26%; methane CH4 4%-9% and ozone with 3%-7%. http://www .ace.mmu.ac.uk/eae/Climate Change/Olcler/Greenhouse_Effect.html, http://en.wikipedia.org/wiki/global_warming

2.1.5 Anthropogenic Human-induced Greenhouse Gases

Researchers have shown that the main cause of global warming and climate change is the continued increase in the level of C02 as a result of emissions from fossil fuel combustion; deforestation and cement manufacture which are the major causes of C02. Fossil fuel combustion and deforestation produce the most significant C02 than cement production which is fingered as third largest producer of C02. The global C02 level will continue to rise due to continued burning of fossil fuel and land-use changes, especially deforestation. The rate of increase will however depend on economic, sociological and natural developments.

2.1.6 Evidence of Global warming and Climate Change in Nigeria

Developing countries like Nigeria are least prepared for the impact of global warming. Global warming is real and evidence abounds in the country. Although the country has been lucky not to have experienced major climate-change-induced natural disasters, the effect of climate change is evidenced by rise in sea level and erosion along the nation’s coastline; the weather pattern is no longer distinct in the country, we have witnessed very hot weather conditions and high precipitations leading to flooding which ruined crops in parts of the country creating food scarcity, the latest being Jigawa State; gully erosion has sacked many communities especially in Edo and Anambra States; as a result of persistent drought, the Lake Chad has almost dried up, while there had been persistent desert encroachment in the north.

The dearth of statistical data and non-collection environmental data in a systematic manner make it difficult to estimate in concrete terms the overall effect of climate change on:

agriculture and food supply, flooding and erosion, health risks diseases spread, water resources, wildlife, level of C02 emission and trends in temperature increase, and their effects on the social and economic systems of the country. A comprehensive audit of the environment is needed to quantify the effects of global warming and the level of degradation and loss of biodiversity, so that we can start to put in place some mechanism for responding to these challenges.

2.2 Empirical Studies

Some other related studies carried out on the concept under review will be reviewed and acknowledged in this section.

Olusola (2015) examined the issue of climate change and its impact on the environment. The effects of man’s activities as well as those of natural phenomena on global warming, climate change and the environment are presented and discussed. The options that are available as response to global warming: mitigation, adaptation and possible human suffering as consequences of what cannot be avoided by mitigation and adaptation are presented. An overview of the Nigerian environment, preparedness for the impact of global warming and related problems are also presented. The status of environmental data and the need for environmental baseline survey and the creation of a comprehensive database for the country driven by geographical information system are presented and discussed. The paper then underscores the need for governments at all levels to adequately fund geo-information production and cultivate the culture of its usage for adequate and proactive response to global warming, sustainable environmental management and national development.

Achike (2016) investigated and analyzed the determinants of Carbon Dioxide (C02) emission in Nigeria. The study relied on secondary data from World Bank and Central Bank of Nigeria covering 40 years (1970-2009). The data were analyzed using Zeilner’s Seemingly Unrelated Regression (SURE) model. The results of the analysis show that fossil energy demand or consumption, rents from forestry trade, agricultural land area expansion and farm technology were significant determinants of green house gas (GHG) emission in the study area. On the other hand, the second equation indicated that fossil fuel energy demand was exogenously determined by economic growth rate (proxied by GDP growth rate) and farm technology applied in the country.

It was recommended that Nigeria should put in place policies that will tax companies or firms emitting GHGs and utilize such tax proceeds for research and building the capacities of farmers to adapt to deleterious effect of climate change in the country and continent. The development of existing and new technologies for adapting to climate change and variability, building of environmental consciousness of Nigerians through curriculum restructuring and provision of weather information services by the Nigerian governments and their agencies to enable farmers plan against weather uncertainty and risks were also recommended.

Adekunle and Iniola (2008) investigated the impact of industrial effluent on water quality criteria of a river within Asa Dam industrial estate, Ilorin. Physicochemical and bacteriological properties of samples of the river were examined to determine the quality and extent of pollution. The effluents were found to cause gross pollution of the river. Total hardness ranged between 51 and 175.5mg/I; while conductivity was between 65 and 318i.ts. Calcium and Magnesium ions varied between 33.7 and 102.3mg/I, and 3.5 and 57.1mg/i respectively. E. coil was found in the samples and the coliforms counts were high. The major sources of pollution were identified to be the direct runoff from the industries and refuse dumps within the estate.
3.0 METHODOLOGY

This study makes use of econometric and statistical procedure in estimating impact of industrial pollution on Green house effect and climate change. The Ordinary Least Square (OLS) technique is employed in obtaining the numerical estimates of the coefficients in different equations. The OLS method is chosen because it possesses some optimal properties:

its computational procedure is fairly simple and it is also an essential component of most other estimation techniques. Secondly, this technique has been adopted by many other researchers and has yielded optimal results. Thirdly, the OLS technique possesses the feature of simplicity as it is not complex in computation. Finally, the data requirement of this technique is not excessive as compared with other techniques and methods.

3.1 Model Specification

In this study, the model that will be estimated is specified thus:

Gf-IE=f30÷/31JNDP÷U (3.1.1)

CLC=/30+/J1INDP+U (3.1.2)

Where:

GHE = Green House Effect

INDP = Industrial Pollution

CLC = Climate Change

B’s = Parameters to be estimated

U Stochastic Error Term

3.2 Study Area

The major study area is Enugu Urban, in Enugu state, Nigeria. Enugu (Enugwá) is the capital of Enugu State in Nigeria. it is situated within the following Coordinate limits: 6°27’9.60N 7°30’37.20”E, Coordinates:6°27’9.60”N 7°30’37.20”E ; The city core has an area of about 90 km2 .The Enugu urban area is made up of Enugu East, Enugu North and Enugu South Local Government areas of Enugu State in Nigeria. The city has a population of about 722,664 individuals according to the census carried out in 2006; it has a population density of about 6,4001km2. Below is shown the figure of Enugu geometric map.
[image: image1.png]Figure 1: Geometry of Enugu State.





3.3 Source and Method of Data Collection

Data for the study was extracted from respondents through the distribution of well structured questionnaires in Enugu state and the ministry of environment and mineral resources.

PRESENTATION AND ANALYSIS OF RESULTS

4.1 Introduction

Having collected the data from various sources, the estimation was carried out using the linear regression with the application of Ordinary Least Squares (OLS) technique. The statistical software used for the analysis is the E-views software and below is the analysis carried out. 

4.2 Regression Analysis

4.2.1 Regression One [Industrial Pollution and Green House Effective
Dependent Variable: GREEN HOUSE EFFECT

Method: Least Squares

Date: 10/05/17 Time: 07:41

Sample: 1 40

Included observations: 40
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Variable Coefficien Std. Error t-Statistic Prob.

t
C 497.8793 557.4086 0.893203 0.3774
INDUSTRIAL -7.894662 17.03073 -0.463554 0.6456

POL

R-squared 0.005623 Mean dependent var 256.5000
Adjusted R-squared -0.020545 S.D.dependent var  1245.218
S.E. of regression 1257.945  Akaike info criterion 17.16105
Sum squared resid 60132147  Schwarz criterion 17.24550
Log likelihood -341.2211 F-statistic 0.214882
Durbin-Watson stat 2.089795  Prob(F-statistic) 0.645612

N

Source: E-views Statistical Software




It can be clearly seen from the above regression that the t-statistics yielded -0.463554 with a corresponding probability of 0.6465. This compels the acceptance of the null hypothesis, hence; industrial pollution has no significant effect on green house effect in Enugu Area for the period under analysis.
4.2.2 Regression Two [Industrial Pollution and Climate Change]

Dependent Variable: CLIMATE CHANGE

Method: Least Squares

Date: 10/05/17 Time: 08:13

Sample: 1 40

Included observations: 40
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t
C 62.92428 32.17638 1.955605 0.0579
INDUSTRIAL  -1.145520 0.983098 -1.165215 0.2512

POL

R-squared 0.034497 Mean dependent var 27.90000
Adjusted R-squared 0.009089  S.D. dependent var  72.94705
S.E. of regression 72.61478  Akaike info criterion 11.45692
Sum squared resid  200370.4  Schwarz criterion 11.54136
Log likelihood -227.1384  F-statistic 1.357725
Durbin-Watson stat 2.088875  Prob(F-statistic) 0.251195

Source: E-views Statistical Software




It can be clearly seen from the above regression that the t-statistics yielded -1.165215 with a corresponding probability value of 0.2512. This compels the acceptance of the null hypothesis, hence; industrial pollution has no significant effect on climate change in Enugu Area for the period under analysis.
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The industrial pollution graph shows an increasing trend of industrial pollution sloping from left to right. This entails that the rate of industrial pollution is increasing averagely due to the emergence of industries or other sources of pollution.
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The green house effect graphical movement shows a fluctuating pattern. It shows that there is no trend on the concept of green house effect.
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The climate change graph reveals that it has been erratic without trend.

CONCLUSION AND RECOMMENDATION

This study has been able to evaluate empirically the impact and effect of industrial pollution on green house effect and climate in Enugu Area. It was clearly seen that industrial pollution has no significant on green house effect and climate change in Enugu area. This is because Enugu state is still emerging industrialized megacity in Nigeria and hence its industrial pollution does not have significant impact on greenhouse and climate change in the state. The paper however recommends that existing and emerging industries in Enugu should be aggressively controlled on pollution and also advocates involvement of all stakeholders in both mitigation and adaptation measures to climate change through enhancement of indigenous knowledge and creation of awareness among citizens about the need to be conscious of their carbon foot prints.
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