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Marking Criteria:
 We expect the learners to write minimum one well expressed point in three lines against each allocated mark. This means one needs to write 15 lines with 5 well expressed points to get high grades for a 5 marks question.
For high grades use examples and illustrations where appropriate. 
	Answer the following questions:
Q: 1: Give short answers to the following questions: (10)

I. What is (an) Eco-system?	

As commented upon in the course notes, the structural and functional system of communities of organisms and their environment is called an ecosystem. The word ‘ecosystem’ was coined by Tansley (1935). The prefix 'eco' means environment.

It is now generally admitted by plant ecologists, not only that vegetation ts constantly 
undergoing various kinds of change, but that the increasing habit of concentrating attention 
on these changes instead of studying plant communities as if they were static entities is

The central theme of the ecosystem concept is that at any place where an organism lives, there is a continuous interaction between the living and the non-living components, i.e., between plants, animals and their environment. They continuously produce and exchange materials. 

This means, that there are mechanisms for continuous absorption of materials by organisms for the purpose of production of organic materials and their conversion back into the inorganic form, much of which is then released back into the environment. The interaction between living and non-living components of an ecosystem involve; input, transfer,
storage and output of energy and essential materials through the system. Each of these processes is energy-dependent. 

As a result of these complex interactions, the ecosystem has to adjust to these changes and attains a state of equilibrium. Alternatively, therefore, an ecosystem can be defined as a system that is self-regulatory based on feed-back information about the population, and the limiting factors which control the living and non-living components.

So, in one’s own words, an ecosystem can also be understood as a mutually reinforcing and self-perpetuating spatial configuration of animate and inanimate matter, that sustains itself over time whilst being subject to energy and other constraints.

II. What is Lithosphere?

The lithosphere is a part of the biosphere (which is the part of the earth and atmosphere within which many ecosystems exist and operate). It helps in the metabolic process in two
ways. One, it is the only source of most of the minerals for organisms belonging to either terrestrial or aquatic conditions, and two, it forms the soil, required mainly by terrestrial plants. Numerous quantitative research has been conducted concerning the strength of the lithosphere (e.g. Kohlstedt et al, 1995).

III. Outline the functional components of (an) eco-system.

As the course notes indicate, the functional components or aspects of an ecosystem may be studied in terms of the following:
energy flow
food chain
diversity pattern in time and space
nutrient or biogeochemical cycles
development and evolution
control or cybernetics

In general, the functional aspect of an ecosystem involves the interactions between various components which involve the flow of energy and cycling of materials.

In the process, solar energy is converted into chemical energy through photosynthesis by plants, which also incorporate into their protoplasm a number of inorganic elements and compounds. These green plants are grazed subsequently by heterotrophs. This means that not only the chemical energy in the form of carbohydrates, fats, and proteins is transferred into herbivores but a host of other nutrients as well. 

This process continues up to the decomposer level trough the carnivores. Another feature of the process is that the energy trapped by green plants when transferred from one food level or trophic level to another also depicts energy losses at each transfer along the chain.

[bookmark: _Hlk504578752]Energy movement is unidirectional unlike the nutrients/materials in an ecosystem. Specifically: 
The initial energy trapped by an autotroph does not revert back to solar input;
energy that passes from herbivore to carnivore does not pass back to herbivore from carnivore.

As a consequence of this unidirectional and continuous energy flow, the ecosystem maintains its entity and prevents collapse of the system.

The three living components, i.e. producers, consumers, and microconsumers (decomposers) form the three functional kingdoms of nature since they are based on the type of nutrition and the energy sources they use. Moreover, as suggested by Diaz and Cabido (2001), diversity and in particular species richness is a crucial concept to bear in mind when the functional components of an ecosystem are being considered.


IV. What did you understand by ‘Sustainable Environment’?

A ‘sustainable environment’ may be understood simply as an environment that is ‘sustainable’. As I see things, an environment that is deemed to be ‘sustainable’ can be defined as one that can be expected to continue existing in essentially its current form or, ideally, an enhanced/improved form, into the foreseeable future. In other words, it is expected to be as attractive to future generations as it is to present generations in terms of supporting them and providing opportunities for the people in question to meaningfully contribute to its furtherance. The relationship between people and the environment, especially in a sustainable context, is therefore best understood as ‘symbiotic’.

As the course notes point out, in understanding the Earth as a diverse and living organism, it is readily apparent that the industrialised world has already used up many of the Earth's natural resources, and we are now realising that it will not be possible to carry on in the same way if we want to protect the future of our planet and those who live on it. However, it seems that with increasing technological abilities, we are better able to extract known, or find new, reserves. In addition, reductions in the material intensity of products − the amount of material needed to produce a product − has gradually declined. 

But, in many cases, the availability of resources should not mean that we do not have a problem with using that resource. For example, even though we seem to have 'enough' lead, the health and environmental effects of lead use still make a strong case against its persistent or increased use. Equally with fossil fuels: if we compare the carbon
emissions that come from using fossil fuels (gas, coal, and oil) d power stations − and which contribute to the greenhouse effect and climate change, then we are much more likely to
exceed acceptable levels of atmospheric pollution before we run out of fossil fuels. Ultimately, all economic development depends on the Earth's natural resource base.

One would suggest that it is in this context that the term ‘sustainable development’ should be understood, a crucial and qualifying feature/prerequisite of a ‘sustainable environment’. Sustainable development may be defined as: “…development that meets the needs of the present without compromising the ability of future generations to meet their own needs”  (Brundtland, 1987).

Alternatively, the United Nations Environment Programme (UNEP) defines ‘sustainable development’ as: 'Development which improves people's quality of life, within the carrying capacity of earth's life support systems' Source: UNESCAP (undated). Furthermore, the World Conservation Union (IUCN) provides the following description of ‘sustainable development’: 'The guiding rules are that people must share with each other and care for the Earth. Humanity must take no more from nature than nature can replenish. This in turn means adopting lifestyles and development paths that respect and work within nature's limits. It can be done without rejecting the many benefits that modern technology has brought. Provided that technology also works within those limits.' 

So building on the aforementioned points, and again as the course notes indicate, it is readily apparent that to enable society to develop in a sustainable manner, an approach other than that which has previously been employed is required. Sustainable development will present the greatest challenge in the wealthiest nations, which consume the most resources, release the most pollution, and have the greatest capacity to make the necessary changes. 

In conclusion, a ‘sustainable environment’ may be seen as above all a harmonious and self-reinforcing set of systems supporting people, economic resources and natural resources (especially plant life, animal life, bird life and sea life). Increasingly, in the 21st century, technology has become a vital aspect of what is understood by a sustainable environment. But the proliferation and further development of technology is not without its attendant risks.

V. What are biotic and Abiotic components of natural environment?

‘Environment’ may be defined as the sum total of living and non- living components; influences and events surrounding an organism. Moreover, ‘natural environment’ can be defined as the specific surroundings or medium with which each and every living organism continuously interacts and to which it is fully adapted. In this context, living components are called biotic components, while non-livings are called abiotic components. For example, as indicated by Fujita et. al (2006), within their natural environments, plants are continuously subjected to ‘biotic and abiotic stresses’; they have developed intricate systems as a result, in order to respond optimally to environmental conditions. 

Q: 2: Write notes on the following: (10)

a)	Food Chain

The sequence of organisms through which energy flows is known as a food chain. For example, plants are eaten by insects, which are eaten by frogs; these frogs are eaten by fish, which are eaten by human beings. In this food chain, there are five trophic or feeding levels. 

Several factors are important in determining an animal's place in a food chain. Each species occupies a specific place and has special adaptations that make it fit for that place. For example, consider the position of lions in the jungle ‘food chain’ and what makes lions so fearsome – they are big, fast, powerful, killers with large jaws and large claws!

Flow of energy in ecosystems, from sunlight through photosynthesis in autotrophic producers, to the tissues of herbivores, the primary consumers, to the tissue of carnivores, the secondary consumers, determines the number and biomass of organisms at each level in the ecosystem. In addition, no predator is completely efficient at capturing its prey; some energy is lost in the hunt. Some animals eat only one kind of food and therefore, are members of a single food chain. Other animals eat many different kinds of food, so they are not only members of different food chains but also may occupy different positions in different food chains thus ensuring the survival of their species. An animal may be a primary consumer in one chain, eating plants but a secondary or tertiary consumer in other chains, eating herbivorous animals or other carnivores.

Humans are at the end of a number of food chains. For example, a man might eat a big fish, which in turn ate little fishes, which ate small invertebrates, which ate algae. The ultimate size of the population of any animal, is limited by the number of links in the food chain, the efficiency of energy transfer at each step in the chain, and ultimately by the amount of light energy falling on the earth in that region.

Moreover, as indicated by Morgan and Murdoch (2000), it is useful to distinguish between organic and conventional agriculture; organic agriculture may be understood as essentially traditional and primarily based on natural processes, whilst conventional agriculture is increasingly mechanised and technology-assisted. For example, consider the recent advances in genetically modified crops such as rice, and how these have altered the characteristics of food chains in countries such as China.
b) 	Food Web

Food webs are interconnected networks of feeding relationships. As Pimm et al. (1991) suggest, within a food web, species at higher tropic levels tend to have more prey and fewer predators than species at low trophic levels. In this regard, it is also worth noting that the same food resource is often part of more than one food chain, especially when that resource is at one of the lower trophic levels (e.g. worms). 


Activity
1. Visit your nearby rural area for a survey and find out the causes and effects of population growth.

Walton on the Wolds is a quaint and well-maintained village and civil parish in the Charnwood district of Leicestershire, England. In the United Kingdom Census 2011 the parish had a population of 288. This compares with the associated population estimate for 2004 of 272 (ONS, 2011). So there has not been significant population change in this nearby and much loved rural area over the last fourteen years or so. Indeed, there has been little population change in the village for approaching one hundred and eighty years, “…with a historic peak of 285 in 1846” (Charnwood District Council, 2014, p. 7).  

In general, as indicated by Economics Discussion (2018) for example, there are several disadvantages of population growth for rural areas of less developed countries, such as a reduction of the availability of capital per head and consequently a development/poverty trap. 

However, as indicated by Cool Geography (2018), there may be advantages of population growth in rural areas, especially in more developed countries such as the UK, linked to the relatively recent phenomenon of counter-urbanisation (when significant numbers of people migrate from urban areas into relatively close countryside location/rural areas. One obvious cause of urbanisation is linked to the ‘push’ factor of economic problems in major urban areas, especially inner cities. Another obvious cause of urbanisation is linked to the ‘pull’ factor of better quality of life and a cleaner, more environmentally sustainable, environment (such as is typically found in rural villages around the UK, certainly in one’s experience as a British Citizen).  












2. Visit a nearby business school and discuss with the students how important do they feel
Environment Education is.
Write a report on your findings.

Report
FAO: Chief Environment Officer (BOLC)
From: Dr. Peter ‘PJ’ Gisbey (Environmental Consultant)
Re: Importance of Environment Education (Local Business School)
Date: Thursday 25th January 2018

Dear Chief Environment Officer (BOLC),
Hello. My name is Peter ‘PJ’ Gisbey. I am a freelance practitioner within the environmental management and sustainability industry. With regard to the above subject, please find below a short report broken down into three relevant sections, closing with concluding remarks and recommendations: 

1.	Survey results regarding central discussion question

	Assessed Level of importance
	Environment Education Survey ("How important do you FEEL being educated about the environment is?")

	Quite Important
	6

	Very Important
	7

	Extremely Important (Essential)
	2





2.	Excerpt of comments from students
“We need to have knowledge and awareness on the environment so that we can co-exist symbiotically” 

“Honestly, it’s quite disappointing to see the healthy environment I used to have back then…no longer being protected”

“Environmental education raises awareness of…the environment…as well as actions we can take to improve and sustain it”

“Generally, we all know what is good and what is bad for our environment, but we often do not quite realise how significant the impact could be”

“3R (Reuse, Reduce, Recycle) needs to be implemented to every person so that they will practice ‘go green’ habits and it will help to save the environment”
3.	Concluding remarks and recommendations

Firstly, based on the survey results (with 15 responses representing approximately 21% of the total number of relevant students, 73), there is no doubt that a significant proportion of students at the relevant FE/HE establishment generally feel that environmental education is at least quite important.

Secondly, based on the excerpt of discussion comments from students, it is clear that a significant number of students at the business school in question have more than rudimentary knowledge and more importantly understanding of the fundamentals of both sustainability and sustainable development.

It is therefore strongly recommended that BOLC continues to update and refine its environmental management courses, so as to keep them both current and accessible/engaging, especially to potential students within the 16-30 age group. The aforementioned market segment is felt to be particularly interested in issues of environmental awareness (and arguably has more to lose than older age groups from continued environmental degradation). 

I trust that the above points are of interest to you. If you have any queries concerning anything about this report, please do not hesitate to contact me directly, whether via my private phone number (07847-300115), or via my private e-mail address (peter.gisbey@kings.cantab.net).

Yours Faithfully,
Peter Gisbey (25th January 2018)
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