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Abstract  

This paper is a review work with emphasis on how chemistry can be 

repositioned to enhanced sustainable youth development in Nigeria. The 

paper highlights United Nations (UN) sustainable development goal in 

general. It also explains challenges of sustainable development goal in 

Nigeria such as; deforestation, bush burning, displacement of the natives, 

extinction of aquatic habitat, emission of green house gases, effect of 

chlorofluorocarbons (CFCs) in ozone layer depletion and climate change 

among others. The paper attempts to proffer solution on ways of minimizing 

the above mentioned challenges which are all geared toward preservation of 

ecosystem and the environment in general. These include; encouraging the 

use of biomass briquettes, waste recycling, phasing out CFCs in 

refrigerants, developing more efficient ways of making pharmaceuticals, 

minimizing emissions of potential pollutants (NOx, COx,and SOx) into the 

environment, planting trees, preventing introduction of toxic substances into 

the water bodies among others. The paper finally suggests that 

environmental safety and health benefits be inculcated in our younger ones 

both at homes and in schools so as to achieve sustainable youth development 

goal in Nigeria. 
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 Introduction 
Sustainable development is a development that meets the needs of the 

present, without compromising the ability of future generations to meet their 

own needs. There are four dimensions to sustainable development:  

environment, society, economy and culture which are intertwined.  

Sustainability is a set comprising; environmental, societal, and economic and 

culture as elements which are to be balanced for future considerations and 

pursuit of improved quality of life.  Any prosperous society relies on a healthy 

environment so as to provide basic needs of life such as; food, safe drinking, 

water, clean air resources for its citizens. The central principle of sustainable 

development is living within our environmental limits. [Okoli, S. O., Obiajulu, 

A. N.& Ella, F. A. (2013)]. 

But the focus of sustainable development is far broader than just the 

environment. It is also about ensuring a strong, healthy and just society. This 

means meeting the diverse needs of all existing  people and future 

communities, promoting personal wellbeing, social cohesion and inclusion, 

and creating equal opportunity [Okoli, S. O., Obiajulu, A. N.& Ella, F. A. 

(2013)]. 

 

Youth Development 
  The term youth development is used in at least three different ways, 

referring to a natural process of development, principles, and practices. These 

three are important, and they are related logically [Nwafor, J.C. (2006)]. 

 

Natural process: It is the ability of a young person to understand and act on 

the environment. This type of development is in relation to physical and social 

environment. It is identical to child development[Okoli, S. O., Obiajulu, A. 

N.& Ella, F. A. (2013)]. 

Principles: the term youth development came to application in 1990’s as a set 

of principles, approach emphasizing active support for the growing capacity of 

the young people especially at the community level by individuals, institutions 

and organizations with the aim of enabling the young people to thrive. The 

principles here are youth inclusiveness and thriving [Okoli, S. O., Obiajulu, A. 

N.& Ella, F. A. (2013)]. 

Practices: here it is the application of the principle above to a planned set of 

practices or activities that foster the developmental process. Here, youth 

development takes place in schools, families, youth organization and 
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neighborhoods among others [Okoli, S. O., Obiajulu, A. N.& Ella, F. A. 

(2013)].  

  There are diverse definitions of youth development which may serve 

for different purposes. For the purpose of this paper, youth development means 

inculcating in the younger ones the basic environmental protection principles 

and methods that will guarantee the safety of our future environment when the 

principles are put into practice. When these principles and methods are well 

taught and practiced, it will lead to sustainable development of the country 

[UNSDGs (2015)]. 

 

Relationship between Chemistry and Environment 
Generally, Chemistry seeks to understand the behavior of matter by 

studying the behavior of atoms and molecules. One of the branches of 

Chemistry is Environmental Chemistry. 

Environmental Chemistry is the study of chemical processes that occur 

in air, water, terrestrial and all living environments, and the fate of human 

activity on them. It includes topics such as atmospheric chemistry, 

geochemistry, iatrochemistry, environmental modeling, marine chemistry and 

pollution remediation [Ansi, D. I. and Shaapera, J. I. (2020)].   

For the purpose of this paper we shall limit our discussion on educating 

our youths on effect of human activity on the environment and possible ways 

of mitigating them so as to have a safety environment for our future 

generation. 

 

United Nation Sustainable Development Goal (UN SDGs) 
In September 2015, the General Assembly adopted the 2030 Agenda 

for Sustainable Development that includes 17 Sustainable Development Goals 

(SDGs). Building on the principle of “leaving no one behind”, the new Agenda 

emphasizes a holistic approach to achieving sustainable development for all. 

The implementation of the new Agenda started in 2016. 
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Table 1: showing United Nation sustainable Development Goals 2015 
GOAL GOAL  STATEMENT GOAL GOAL  STATEMENT 

1 No Poverty 10 Reduced Inequality 

2 Zero Hunger 11 Sustainable Cities and Communities 

3 Good Health and Well-being 12 Responsible Consumption and 

Production 

4 Quality Education 13 Climate Action 

5 Gender Equality 14 Life below Water 

6 Clean Water and Sanitation 15 Life on Land 

7 Affordable and Clean Energy 16 Peace and Justice Strong Institutions 

8 Decent Work and Economic 

Growth 

17 Partnerships to achieve the Goal 

9 Industry, Innovation and 

Infrastructure 

  

 

Source: (https://www.un.org/development/desa/disabilities/envision2030.html) 

A good number of items embedded in the 17 UN SDGs such as climate action, 

life and land, clean water and sanitation, affordable and clean energy as well as 

good health and wellbeing are discussed in this paper. 

  

Challenges of Sustainable Development Goal in Nigeria 
There are a number of factors affecting the implementation of 

sustainable development goal in Nigeria, for the purpose of this paper; 

emphasis will be laid on environmental pollution. Examples of environmental 

pollution  include; bush burning, burning of fossil fuels, coal mining and its 

environmental impact, uncontrolled industrial effluents, open defecation 

exhausts from automobiles, contamination of water bodies, and leaching of 

heavy metals such as lead, cadmium and mercury into water bodies. Also 

deforestation, overgrazing and oil spills are not left out [Muoghalu, L.N. 

(2004)]. 

 

 Effects of Mercury Emissions on food chain 
  One of the SDGs is good health and well-being which has been 

violated by mercury emissions. "Power plants are responsible for half of the 

mercury emissions in the United States" [EPA Issues (2011)]. The Nigerian 

scenario will not be different if proper education of her citizenry especially the 

youth is not done since such industries exist in Nigeria too.  Mercury is 

concentrated up the food chain, as it is converted into methylmercury 

(CH3Hg), a toxic compound which harms both wildlife and people who 

consume freshwater fish [Brigham, M.E., Krabbenhoft, D.P. and Hamilton 

P.A. (2003)]. The mercury is consumed by worms, which are eaten by fish, 
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which are eaten by birds (including bald eagles). As at 2008, mercury levels in 

bald eagles had reached new heights [Anthony De Palma, (2008)]. "People are 

exposed to CH3Hg almost entirely by eating contaminated fish and wildlife 

that are at the top of aquatic food chains." Ocean fish account for the majority 

of human exposure to CH3Hg; the full range of sources of CH3Hg in ocean fish 

is not well understood but it is believed to be biochemical reactions that take 

place in fish [Anthony De Palma, (2008)]. 

In February 2012, the U.S. EPA issued Mercury and Air Toxics 

Standards (MATS), which require all coal plants to substantially reduce 

mercury emissions [EPA Issues (2012).]. In 2011 three quarter of all coal-fired 

power plants in U.S. had already deployed pollution control technologies that 

will help them meet these achievable standards [ Hustein, E. (2003)].  

The Nigerian situation cannot be an exception because coal is mined in 

Nigeria at different locations in which mercury is emitted. Therefore, there is 

the need to inculcate in our younger ones the dangers of such practices. 

 

Water Pollution 
Water pollution is the contamination of water bodies (like oceans, seas, 

lakes, rivers, aquifers, and groundwater) usually caused due to human 

activities. Water pollution is any change in the physical, chemical or biological 

properties of water that will have a detrimental consequence of any living 

organism [Mba, I. A. and Agaze, U. (2004)]. 

Drinking water, also called Potable Water, is the water that is 

considered safe enough for human and animal consumption. This is water that 

is generally used for drinking, cooking, washing, crop irrigation, etc. These 

days chemicals, bacteria, and other pollutants are even affecting our drinking 

water [Metz, B.  (2001)].  

Unsafe drinking water could affect one of the UN-SDGs and could negatively 

affect sustainable youth development in Nigeria. 

 The most common water pollutants are: domestic waste, industrial 

effluents, insecticides, pesticides, detergents and fertilizers. 

Water pollution that is caused is by direct sources include; factories, 

waste management facilities coal mining and refineries among others that 

directly release waste and harmful by-products into the nearest water source 

without treating them.  Pollutants that enter the water bodies through 

groundwater and soil or through the atmosphere as acid rain are referred to as 

indirect sources [Tiwary, R. K. (2012)]. 
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 Hazards of Water Pollution 

 Diseases: drinking or consuming polluted water can affects our health 

negatively by causing the following diseases; cholera, hepatitis and typhoid 

among others. 

 Destruction of Ecosystems: Ecosystems respond to even small changes 

in the environment because of their dynamic nature.  If water pollution is not 

checked, it can cause an entire ecosystem to collapse [Mabogunje A.L. 

(2005)]. 

 Eutrophication: Chemicals in a water body example akylsulphonates, 

encourage the growth of algae which form a layer on top of the pond or lake. 

Bacteria feed on this algae and this decreases the amount of oxygen in the 

water body called oxygen demand (OD), shortage of OD severely affect the 

aquatic life and could result to death of aquatic species in that water. 

 Affects the food chain:  Disruption in food chains occurs when 

pollutants and toxins in water are eaten by aquatic animals for example, fish 

which are then consumed by humans [Bulama, M. (2005)].  

 Soil Pollution 

Soil pollution refers to any substance that causes contamination of soil 

and also degrades it quality. This take place when the pollutants get rid of both 

micro and macro organisms in the soil such as nitrogen fixing bacteria in the 

soil and reduce the quality [Eneh, O.C. and Agbazue, V.C. (2011)]. 

Soil pollution occurs either due to human activities or natural 

processes. However, it is mostly due to human activities such as application of 

excess chemicals in the soil. Examples of such chemicals include; pesticides, 

herbicides, ammonia, petroleum hydrocarbons, lead, nitrate, mercury and 

naphthalene among others in excess amount [Eneh, O.C. and Agbazue, V.C. 

(2011)]. 

 

Causes and Hazards of Soil Pollution 

The primary cause of soil pollution is a lack of awareness. People are 

not properly educated on the use of these chemicals. Excess of these chemicals 

in the soil will either result to soil alkalinity or acidity thereby degrading the 

soil quality. This will result to soil pollution [Ansi, D. I. and Shaapera, J. I. 

(2020)]. 

Soil pollution could also be natural but not common. However, it 

mostly boils down to the activities of the human that causes the majority of soil 

pollution such as heavy industries, or pesticides in agriculture [Kharecha P.A. 

& Hansen J.E. (2008)]. 
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Pesticides: Pesticides such as DDT, Aldrin and Dieldrin were in use during 

and after the World War II. These chemicals are non biodegradable. 

concentration of these chemicals will increase when transferred from lower to 

higher tropic level through  food chain and could result to bioaccumulation and 

many metabolic and physiological disorders in humans even death thereby 

destroying the ecosystem [Eilene T. O. (2009)].  

Chlorinated Organic toxins: The harmful effect of DDT and other chemicals 

brought about the introduction of less persistent organic and more-

biodegradable substance such as organophosphates and carbamates. However, 

these chemicals are harmful toxins for nerves and are more dangerous to 

humans that led to pesticides related death of field workers in some 

agricultural fields [Eilene T. O. (2009)]. 

Herbicides: Herbicides like sodium arsenite (Na3AsO3), sodium chlorate 

(NaClO3) which can decompose in a span of few months were slowly being 

produced but they are not environmental friendly. Though less toxic compared 

to organochlorides but are known to cause birth defects [Eilene T. O. (2009)].  

Inorganic Fertilizers: Excessive use of inorganic nitrogen fertilizers results to 

acidification of soil and contaminate the agricultural soil.  

Industrial Pollution: Improper disposal of industrial waste can cause 

contamination of soil. Human activities like this have led to acidification of 

soil and contamination due to the disposal of industrial waste, heavy metals, 

toxic chemicals [Eilene T. O. (2009)]. 

Inferior Irrigation Practices: Poor irrigation methods increase the soil 

salinity such as excess watering and improper maintenance of canals and 

irrigation channels, lack of crop rotation and intensive farming gradually 

decreases the quality of soil over time and cause degradation of land [Eilene T. 

O. (2009)]. 

Solid Waste:  Improper disposal of plastics, cans, and other solid waste falls 

into the category of soil pollution. Disposal of electrical goods such as batteries 

causes an adverse effect on the soil due to the presence of harmful chemicals. 

For example, lithium present in batteries can cause leach into the soil [Anshi, 

D. I. and Shaapera, J. I. (2020)]. 

 

Effects of Soil Pollution 

Soil pollution is a global problem, the effects are: inferior crop quality, 

harmful effect on human health, water sources contamination and negative 

impact on ecosystem and biodiversity [Anshi, D. I. and Shaapera, J. I. (2020)]. 
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Air pollution 

 Air pollution refers to the introduction of harmful substances 

(pollutants) into the air that is detrimental to human health and the whole 

planet [Nduka, O. (2004)]. Examples of pollutants include; particulate matter, 

methane, polyaromatic hydrocarbons (PAHs) [Yuyu C. (20130]. 

 

 Hazards of air pollution 

 Mercury, lead, dioxins, and benzene are often emitted 

during gas or coal combustion. Mercury attack central nervous system in small 

amount, lead in large quantity damage children brain and kidney and it affects 

children IQ in very small quantity. Benzene which is found in gasoline is 

cancerous. PAHs are by-products of traffic exhaust and wildfire smoke. In 

large amounts they have been linked to eye and lung irritation, blood and liver 

issues, and even cancer [ EPA Issues (2012)]. 

Greenhouse gases such as CO2, methane, chlorofluorocarbon (CFCs) 

trap the earth’s heat in the atmosphere which lead to warmer temperatures, and 

in turn lead to the hallmarks of climate change: more extreme weather, rising 

sea levels, heat-related deaths, and the increased transmission of infectious 

diseases which are centrally to UN-SDGs 

It has been established that burning of fossil fuels, biomass and coal contribute 

greatly to green house gases as well as exhausts from automobiles. Coal 

combustion is the largest contributor to the human-made increase of CO2 in the 

atmosphere [U.S. Department of Energy (2010]. Electric generation using coal 

in their turbines produces approximately twice the greenhouse gasses per 

kilowatt if compared to generation using natural gas [Chen, L. & Miller, S. A. 

(2015)]. 

Coal mining releases methane, a potent greenhouse gas. Methane 

accounts for 10.5 percent of greenhouse-gas emissions created through human 

activity [U.S. Environmental Protection Agency (2006)]. According to the 

Intergovernmental Panel on Climate Change, methane has a global warming 

potential 21 times greater than that of carbon dioxide over a 100-year timeline 

[Barbara, F. & Steve, C. (2006)]. Mining process can release pockets of 

methane. These gases may pose a threat to coal miners and also be a source of 

air pollution. This is because the pressure is relaxed and fracturing of the strata 

occurring during mining activity, which gives rise to safety concerns for the 

coal miners if not managed properly. The pressure buildup in the strata can 

result to explosions during the process of mining if "methane draining" which 

is a prevention method, is not taken into consideration [U.S. Environmental 

Protection Agency (2006)]. 

Joseph Iorcheen Shaapera and Cletus Igbanyam.
 

 
 

 

    

 

 

 

 

 

 

 

 

 

 

 
 

 



In 2008 James E. Hansen and Pushker Kharecha published a peer-

reviewed scientific study analyzing the effect of coal on atmospheric CO2 

levels. He suggested a total phase-out of global coal emissions by 2050. In his 

work he forecasted atmospheric CO2 peaks at 563 parts per million (ppm) in 

the year 2100. He also forecasted peaks of atmospheric CO2 to stand at 422–

446 ppm between 2045 and 2060 and declines thereafter if the 4-phase out 

stages is put in place [Kharecha P.A. & Hansen J.E. (2008)]. 

 

Ways of Minimizing Environmental Pollution 
Environmental pollution can be minimized by putting in place pollution 

control measures for the attainment of sustainable youth development Nigeria. 

These include; 

 Educating Nigerians on causes and harmful effects of pollution and 

control measures. This can be done by inculcating in them basic principles and 

practices of pollution control methods both at homes and in schools so as to 

enhance SDGs in Nigeria.  

 By reducing our reliance on nonrenewable energy sources, reducing 

industrial carbon footprints, breaking down landfill waste, and taking 

advantage of abundant resources (waste) that nobody wants like biomass 

briquetting. 

 By enforcement of the country’s existing pollution control laws. 

 

 Conclusion 
Despite the environmental pollution challenges, sustainable youth 

development can be achieved in Nigeria by awareness creation and adapting 

the five principles of green chemistry by designing safer chemicals which are 

less toxic. It normally leads to low cost, use of less energy, biodegradable, 

environmentally friendly and less production of waste.  

  

Suggestions 
The paper therefore, put forward the following suggestions that will 

proffer solution to the environmental challenges discussed. 

 Planting of trees should be encouraged so as to get rid of the excess 

carbon dioxide in the atmosphere 

 The use chlorofluorocarbons (CFCs) as refrigerants be phased out 

completely because of its negative impact on ozone layer depletion 

 Emphasis should be laid on production of environmental friendly 

products such as organic fertilizers and chemicals which are easily 

biodegradable. 

Repositioning Chemistry Education for Sustainable Youth Development in Nigeria 

 



 There should be awareness creation for our youth on dangers of 

indiscriminate waste disposal practices. 

 Renewable energy sources should be encouraged so as to reduce 

emissions. 
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