Environment and Development

1. Introduction
1.1 The Link between Population and Environment
According to World  Population  Report,  2012, the  world  population  is  estimated  to  increase  to  8.1  billion by  2025  and  to  9.6  billion  by  2050. Throughout the developing world, population growth is putting more pressure on farmland. A growth human population first faces the problem of food, shelter and socioeconomic problems.
Diversity of opinion and approaches generally characterizes discussion of population and environment relationships in both public and academic contexts.
(a) Linear views: Malthus and Boserup.
Neither Malthus nor Boserup specifically address population-environment relations but rather the narrow topics of land use and food production. Implications on general linkages between population and resources, however, are frequently inferred from their work and their ideas probably represent the two dominant historical viewpoints within the topic.
Both these perspectives emphasize the reciprocal, linear, and direct relationships which exist between population and their environment.
Malthusian theory stresses that the growth of human populations always tends to outstrip the productive capabilities of land resources.
The result is that 'positive' checks, such as famine and increased mortality, or 'preventative' checks, such as postponement of marriage, limitation of family size, work to reduce population growth.
Malthusian theory, formulated before the agricultural revolution, presumes that the productivity of environmental resources such as land is fixed. Malthus did not foresee the important technological advances that have accompanied modernization. Writings after the agricultural and industrial revolutions, Boserup (1965, 1976, 981) does take this technological change into account. She suggests that population growth and resulting increased population density 'induce' technological changes, for example the use of ploughs or fertilizer , which allow food production to keep pace with population growth. 
Again, reciprocal linear relationships between population, technological change in agriculture, and environmental change are suggested.
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The Malthusian ideas have informed much subsequent discourse on population-environment relations. This includes numerous descriptive studies on demographic and ecological trends. The Malthusian viewpoint has also had an influence on the development of the concept of 'carrying capacity' which has led to several global and national projections and modeling exercises. The Boserupian perspective has also had an influence on global and regional research which examines the relationship between population growth and changes in agricultural production.
The linkages between human activity and environmental degradation are myriad. One can usefully group the contributing factors in three categories: 
· Human population size, 
· The per-capita rate of consumption of energy and materials that contribute to our affluence and
· The impacts stemming from the technologies used to provide that per-capita rate of consumption. 
(b) Multiplicative perspectives: the ''IP A T” equation.

An ‘‘equation’’ is sometimes used to express this:

Environmental Impact= Population size x (per –Capita Affluence level) X (impact from the Technologies used to achieve that level of per-capita affluence).

This ‘‘IPAT equation’’ (I=PAT )(Ehrlich & Holdren, 1971) is a useful reminder that population, affluence, and technology all play a role in determining environmental impacts.
But it is also misleading if taken too literally. In particular, it suggests that if per-capita affluence is held constant, and the technologies and other means used to achieve that level of per-capita affluence are also held constant, then the impacts simply grow in proportion to population size....if the population doubles in size, then the impacts double in magnitude.
(c) Mediating perspectives
Numerous studies focus on the context in which population and environment relationships occur or the social, cultural, institutional, and political factors which mediate relationships.
Bilsborrow (1992a and 1992b) has elaborated a mediating framework for understanding the impacts of population growth on land use and agricultural production in rural areas in Latin America. This framework considers how socioeconomic conditions such as poverty, government policies, and market demands determine whether population growth leads to technological change in agriculture, soil degradation, or out-migration.
(d) Development-dependency perspectives
Another perspective collapses all social, cultural and Institutional factors that mediate population-environment relationships into the larger concept of 'development' and focuses on the way in which development processes mediate population and the environment relations. This approach further suggests that even major global environmental problems such as: depletion of ozone, greenhouse effects, toxic waste accumulation and loss of biodiversity) are the direct results of the prevailing model of development. 
(e) Complex system perspectives.
This approach aims to understand how ecological and human-driven systems (sociocultural, demographic, and economic systems) interconnect to form larger "socio-ecological systems “within which population and environment relationships are embedded. Population ecology, human ecology, and Cultural ecology, all subdisciplines within anthropology, adopt this approach in studying how human systems reflect adaptations to a given ecosystem as well as how human systems may shape natural ecosystem. 
(f) General Observation perspectives
Malthusian and Boserupian approaches present the most straightforward theory on population environment in that they present clear propositions about relationships. However, their contrasting conclusions have frequently turned research on population and environment into a battleground for an ideological war waged between the so-called 'neo-Malthusians' and ‘cornucopians‘. Also it is difficult to operationalize both Malthusian and Boserupian concepts (e.g. population pressure or technological change) as variables which may actually be measured and studied.
The IPAT equation may reduce complex phenomena to quantifiable generalities (broad measures of population, consumption, technology) thereby missing the local-level characteristics of resource use which may be key to understanding population and environment linkages. Mediating approaches are more sensitive to local and contextual factors which may shape population and environment linkages.
Yet, the idea of "mediation" is ambiguous since the direction, priority, and nature of interactions between "mediating" socioeconomic factors and population and environment relationships is not always clear.
Mediating perspectives, however, do tend to consider other dimensions of population in relation to environmental change including:
·  migration and spatial distribution of population, 
· nuptiality and land tenure patterns, 
· household-level demographic characteristics (size and structure) ; and
· Reciprocal impacts of environmental degradation on population health.
Environmental variables considered in relation to population include specific resources (water, air, forests, and land), climatic zones, or urban/rural location.

How population affects the environment:
Increasing pressure on marginal lands, over-exploitation of soils, overgrazing, over cutting of wood, Soil erosion, silting, flooding, etc. An increased use of pesticides, fertilizer, water for irrigation – increased salinization, pollution of fisheries. Migration to overcrowded slums, problems of water supply and sanitation, industrial waste dangers, indoor air pollution, mud slides.
The farmers who push their land to the limit without using enough fertilizer, manure and compost, or without protecting the land with terraces and bunds, or those who push their farming out into the commons to survive. In turn, the degradation is reducing land productivity and increasing food insecurity. This growing poverty then results in higher birth rates, and the cycle is perpetuated.
For the past several centuries, humanity has been increasingly
·  polluting air and water, 
· altering Earth’s climate, 
· eroding the soil, 
· fragmenting and eliminating the habitat of plants and  animals, and 
· Depleting the natural bank account of nonrenewable resources.
The demographic response has been a focal point the debate since the time of Malthus, whose writings depicted the dangers of population growth—notably higher mortality through disease, war, famine, and other "positive checks" that populations endure as they readjust to the carrying capacity of their resource base.
A variety of human land uses and activities lead to environmental change. Examples include agriculture, forestry, fishing, mining, urbanization, industry, tourism and recreation. All of these activities involve specific actions which cause changes to occur to the source, sink, service and spiritual functions of the earth’s environment. 
Some of these specific actions include Vegetation clearance, Channeling of streams, Draining of wetlands, Irrigation, Application of fertilizers and pesticides, ploughing, covering land with hard surfaces, building on sand dunes, Extraction of ground waste, planting of exotic forests, Use of off-road vehicles.

As a result of the specific human actions described above, the environment responds accordingly.  For example, as a result of vegetation clearance, rising water tables can produce salinity, and because of the application of fertilizers, run-off into water bodies can cause eutrophication (algal blooms).
Other biophysical processes include
· Acidification of soils
·  accelerated soil erosion
·  Beach erosion
·  Weed invasion 
·  Enhanced greenhouse effect
·  Heat island effect
·  Climate change
·  Decline in biodiversity.
The impact of population growth on economic development is a complex issue.
As might be imagined population growth has positive and negative effects on development.
When considering the effect of population growth on sustainability, we have to look at the impact of population growth on:
Resource Scarcity:
– Food

– Energy (coal, oil, uranium)

– Raw materials (iron, copper, wood, water)
Environmental Impacts
– Pollution

– Soil degradation

– Deforestation

– Global Warming

Chapter -2: Classification of Natural Resources
Natural Resources : 

 HYPERLINK "https://rashidfaridi.com/2008/02/26/natural-resources-definition-and-classification/" Definition 

 HYPERLINK "https://rashidfaridi.com/2008/02/26/natural-resources-definition-and-classification/" and

 HYPERLINK "https://rashidfaridi.com/2008/02/26/natural-resources-definition-and-classification/"  Classification
Definition
Natural Resources: are naturally occurring substances that are considered valuable in their relatively unmodified (natural) form. A natural resource’s value rests in the amount of the material available and the demand for it. The latter is determined by its usefulness to production. A commodity is generally considered a natural resource when the primary activities associated with it are extraction and purification, as opposed to creation. Thus, mining, petroleum extraction, fishing, hunting, and forestry are generally considered natural-resource industries, while agriculture is not. 
Natural Resources Classification:
· How are Natural Resources classified?
· There are several parameters or basis on which the natural resources can be classified. 
[image: image2.png]Mixrk  Vegelabn  Food




1) Classification of Natural Resources based on Origin:
Natural resources occur "naturally". However, their origin can lead to different forms. Some of them are living while some are considered non-living. Hence, on the basis of origin, the natural resources are classified as follows:
A. Biotic Natural Resources: All Living Natural resources like birds, animals and some classified minerals which are formed by decay of living matter (like petrol and coal)

B. Abiotic Natural Resources: All non-living resources like ocean full of water, wind energy, sun, metals like iron, aluminum, gold, etc.
2) Classification of Natural Resources based on Renewability:
Resources can be categorized as renewable or non-renewable. 
Renewable are those which can be replenished easily without any extra efforts.
A. Renewable Natural Resources: which can be replenished or reproduced in a speedy, fast and easy manner - like sunlight comes every day.
B. Non - Renewable Natural Resources: Resources which are not easy to replenish and take a long time to replenish. The examples include formation of gold, coal, petrol, etc. which take ages to be created.

A. Renewable Resources
They can restock (renew) themselves, be used indefinitely if they are not over-harvested. If consumed at a rate that exceeds their natural rate of replacement, the standing stock will diminish and eventually run out. 
Examples of living renewable resources: trees (forests and woodlands) and crops fish and livestock.
Examples of non-living renewable resources: Fresh water and fresh air

Flow renewable resources (or simply “flow resources”): renewable, but needing no regeneration or re-growth 
e.g., wind, tidal, and solar energy
Renewable resources are natural resources that can be replenished in a short period of time.
● Solar   ● Geothermal

● Wind    ● Biomass

● Water
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Can resources overlap?
Can a resource be a combination of two of the three types? E.g. trees that can’t be grown back b/c of farming activities can be classified as a non-renewable resource other examples: fish and minerals. Explain?

B) Non - Renewable Natural Resources:
A non-renewable resource is a natural resource that exists in a fixed amount that cannot be re-made, re-grown or regenerated as fast as it is consumed and used up. Some non-renewable resources can be renewable but take an extremely long time to renew.  Fossil fuels, for example, take millions of years to form and so are not practically considered ‘renewable’. Many environmentalists proposed to tax on consumption of non-renewable resources. A nonrenewable resource is a natural resource that cannot be re-made or re-grown at a scale comparable to its consumption. Nonrenewable resources are exhaustible and are extracted faster than the rate at which they formed.  
Fossil fuels, such as coal, petroleum, and natural gas are often considered non-renewable resources, as they do not naturally re-form at a rate that makes the way we use them sustainable.
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Coal, Petroleum, and Gas
Coal, petroleum, and natural gas are considered nonrenewable because they cannot be replenished in a short period of time.  These are called fossil fuels. 
Important points on renewability/non renewability
·  Time frame under consideration
·  The interdependence of one on the other
·  The role of resource management 
Resource availability depends on:

· Nature of the resource

· Management of the resource

·  Environmental changes

· Technology

· Cartels

· International treaties

· Geology and climate

3. Classification based on ownership: Individual vs. Community vs. National vs. International
This classification is inspired from socio-economic demarcation or classification of resources and natural wealth. Interestingly, the resources (metals/ minerals) found on these pieces of land ownership also belong to the concerned owner.
i. Individual resources - these are resources owned by individuals privately.  Example, land owned by a farmer allotted to them by government against the payment of revenue. Urban people own plots, houses and other property. Some other examples include plantation, pasture lands, ponds, water in wells etc.
ii. Community resources- these include resources that are accessible to all the members of the community like the village grazing grounds, burial grounds, village ponds, public parks, picnic spots, playgrounds in urban areas are accessible to all the people living there.
iii. National resources- technically speaking all the resources belong to the nation because the country has legal powers to acquire even private property for public good.  We may have seen many times when government takes fields owned by private individuals to construct roads, canals, railways.  All minerals, water resources, forests, wildlife, land within the political boundaries and oceanic area up to 12 nautical miles from the coast termed as territorial water and resources therein belong to the nation.
iv. International resources - there are also international resources regulating resources. The oceanic resources beyond 200km of the Exclusive Economic Zone belong to open ocean and no individual country can utilize these without the consensus of international institutions.
4. Classification of Natural Resources based on   Development Stage:
A resource can be called a resource only if it is ready to use. So, you may find Bauxite ore, but unless you have the technology to extract Aluminum metal from the Bauxite ore, you can’t really use it. So it can be said that Bauxite is the "Potential Natural Resource ". On the other side, once we have Aluminum metal extracted from the Bauxite ore, it becomes usable. Hence, Aluminum can be called "Developed on Actual Natural Resource".
Potential Natural Resources: Natural Resources which require further development like the Bauxite example cited above or extracting petrol from the crude oil.
Actual or Developed Natural Resources: Natural Resources which are ready to use
Natural Capital
Natural resources are natural capital converted to commodity inputs to infrastructural capital processes. They include soil, timber, oil, minerals, and other goods taken more or less from the Earth.  Both extraction of the basic resource and refining it into a purer, directly usable form, (e.g., metals, refined oils) are generally considered natural-resource activities, even though the latter may not necessarily occur near the former.
   Chapter-Three
Natural resources basis of Ethiopia
3.1 The state of water resources in Ethiopia
Ethiopia has:
12 major river basins/valleys, 

11 lakes, 

9 saline lakes, 

4 crater lakes and 

Over 12 major swamps. 

The total mean annual flow from all the 12 river basins is estimated to be 123.25 billion m3. Based on this information, it is always stated and often quoted that ‘Ethiopia is the water tower of East Africa’

The country can only be a water tower in terms of receiving ample water and donating it to neighboring countries but not in terms of ample water resources that is readily available for use. This is because, most of the major rivers have created deep gorge in the country and the water they contain passes to neighboring countries, thus constraining development and utilization of the water resources in the country. In addition, uneven spatial and temporal distribution of the available water resources either demand huge investment to develop and extend to the water scarce areas or constrained the utility at required time and place. 

This is again due to the fact that most perennial springs and streams exist only in the highlands comprising just over 40% of the country’s geographic area, whereas there is hardly any surface runoff and perennial springs and streams in areas below 1500 metres above sea level (masl) that comprise over 55% of the country. Even the country’s estimated 2.6 billion m3 ground water which, fairly distributed in the lowlands, could not be appropriately developed and utilized because of financial and capacity problems. Such failures in developing and utilizing the country’s water resources and mismanagement to the sparsely available water have already been reflected as a root cause for overall environmental degradation. 

2.2 Water Resources
The Ethiopian plateau is the source of the Abay, Tekeze, Mereb, Baro, Akobo and Omo rivers that flow to the west and southwest. 

The Baro/Akobo basin is potentially the largest possible irrigable  area  although  none  of  it  has  yet  been  developed  probably  because  of  the  large investment  requirement  and  the  distance  from  the  central  market  for  commercial  agriculture. 

Awash River is the only river that is extensively used for commercial plantations of industrial and horticultural crops in the Rift Valley. From the total irrigated agriculture of about 161,125 hectares, over 43 % are found in the Awash River basin. This is also the river providing 440 giga  watt  hour  (GWH)  which  is  20%  of  the  current  energy  requirement  of  the  country  from hydroelectric power source. The remaining potential for irrigated agriculture using Awash River is estimated at 136 220 hectares (Aberra Mekonen and Deksios Tarekegne, 2001). 

Table 2. Potential for Irrigated Agriculture in Ethiopia
	Basin 
	Hectare 

	Abay 

Awash 

Baro Akobo 

Genale Dawa 

Mereb 

Omo Gibe 

Rift Valley 

Tekeze 

Wabi Shabele 
	711 000 

206 400 

483 000 

326 000 

38 000 

348 100 

46 500 

302 000 

122 000 



Source: Aberra Mekonen and Deksios Tarekegne, 2001 
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Ethiopia is richly endowed with mineral resources and is one of the largest producers and exporters of Tantalum.  In 2013/14, Ethiopia produced a variety of mineral commodities, including gold, salt, limestone, silver, precious and basic stones, marble, kaolin and dolomite. According to the Ministry of Mines, the oil and gas sector is still at the exploration phase. 

What are minerals? 
A naturally occurring inorganic substance created by geological processes but transformed into mineral resources by cultural and technological processes

Types:
· Fuel Minerals „

· Coal

· Oil

· Natural Gas 

Non-Fuel Minerals
· Metalliferous
· Au, Cu, Fe etc …
· Non-Metalliferous 
· Limestone, potash, halite, marble, clays, etc
· Ore minerals: are minerals from which one ore more metals are „ extracted economically

Examples of ore minerals

· Fe2O3(hematite) = source of Fe

· (hematite) = source of Fe 

· PbS (galena) = source of lead

· ZnS (Sphalerite) = source of Zn

· Au (gold) = source of gold

· CS(C ) f C CuFeS2(Chalcopyrite)= source of Cu 

Ores are found mixed with non-economic minerals. These are called GANGUE minerals

 Gangue minerals are mostly silicates like Quartz or carbonates like calcite. 

Ore minerals are mostly sulfides and hence produce acid when they oxidize in the presence of water.  Ore and gangue minerals are separated during mineral processing (ore dressing) 

Brief Facts and Current State of Main Minerals in Ethiopia:

1) Gold:  Artisanal miners, which are estimated to be close to one million in number, produce and export up to 9 tons of gold per year. 
Most of the artisanal miners come from socially and economically marginalized communities. Most  miners  work  seasonally  returning  to  their  subsistence farms  when  agricultural  work  is  required  in  order  to supplement their  insufficient incomes.
Most are subsistence (survival) miners.

No professional support: - No technical assistance to identify the placer/ mineral potential sites;
Illegality  –  the  vast  majority  of  miners  and  mineral  traders  are operating informally without a valid license  (e.g.  Artisanal mining license)

Lack  of  basic  infrastructures  (road,  health  centers,  potable  and working  water, etc) in  Artisanal Mining localities.

 Remoteness – most artisanal mining sites are in remote rural areas scattered throughout the country.
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Currently,  there  is  only  one  large  scale  gold  mining  company,  Midroc  Legedembi  Gold Mine  (a subsidiary of Midroc Group),  which is  privatized  from government ownership  in  1997  operates  an  open  pit  mining  in  Ethiopia.  Midroc  Gold  produces  3.5  -4  tons  per annum  and  exported  in  Dore  form.  New large-scale gold and silver mining and processing companies such as  KEFI Minerals, have  been  granted  licenses  for  exploration,  development  and  production  plant.  KEFI acquired concession in the western region of Ethiopia in April 2015and planned to install gold processing plant with a capacity of 1.5-1.7 million tons of gold ore and produce up to 115,000 ounces (3,565kg) of gold per year. 

2) Tantalum: The  U.S. Geological Survey,  in its January 2016 updated Minerals  Yearbook,  showed that Ethiopia’s  role  in  the  world’s  production  of  tantalum   has  increased  and  the  country’s share of global tantalum production amounted to about 1%  in 2013.    In 2014/2015 small scale  tantalum  mining  operation  dominated  and  Ethiopia’s  export  revenue  from  raw tantalite has been limited to US$9.6 million only. 
Significant  deposit  of  tantalum  and  niobium  is  found  in  southern  Ethiopia.  Elenilto Minerals & Mining plc of the United Kingdom held concession of the Kenticha tantalum mine  with  resources  of  more  than  17,000  metric  tons  of  world  class  ore  reserve.

The Ethiopian  Geological  Survey  investigation  also  showed  that  in  addition  to  tantalite,  the Kenticha  deposit  has  niobium,  lithium,  beryllium  bearing  minerals  in  addition  to  high quality ceramic grade quartz-feldspar and other industrial minerals.

3) Gemstones: Gemstones, including amethyst, aquamarine, emerald, garnet, opal, peridot, sapphire, and tourmaline occur in many parts of Ethiopia, mainly in Amhara and Oromia Regions. In 2013,  gemstone  exports  were  25,078  kg  and  Opal  accounted  for  98%  of  gemstone exports by value.

Almost all gemstone mines is dominated by artisanal, low-tech mining system. Miners collect and sell rough gem to local market. Currently, nearly all gemstones are exported as rough. 

The challenges are mainly lack of knowledge in sorting and grading, shortage of finance, absence of continuous supply of rough material as well as very few numbers of established lapidary shops. 

4) Oil and Gas Exploration and Development Activities 
A number of international and few local companies are currently undertaking petroleum exploration in various parts of Ethiopia.

Oil companies actively involved in the petroleum exploration and development undertakings are:  Africa Oil Ethiopia B.V.  (Subsidiary  of Africa  Oil  Corp.),  Calvalley  Petroleum  Inc.,  Epsilon  Energy  Ltd.,  Falcon  Petroleum  Ltd., Southwest  Energy,  Tullow  Oil,  Pexco  Exploration  (east  Africa)  N.V.  and GPB Global Resource. 

5) Potash: The potash reserve in the Danakil, Dallol Depression of the Afar region is 
   believed to be significant.  There are three companies working on potash exploration    
   projects, these are Israel chemical Ltd.  (Took over from Allana –Canada), Yara  
   International and CERCAM. 
Soda ash is being mined at Lake Abiyata in the rift valley about 200 kilometers south of the capital. 

The  reserve  at  Lake  Abiyata  and  the  surrounding  lakes  exceeds  460  million  tons  of  sodium carbonate  at  salt  concentration  ranging  from  1.1  to  1.9%.    

The  plant  is  producing  about  5,000  tons soda  ash  per  year  at  semi  industrial  scale.    

The consumers of the soda ash are local caustic soda factory, soap and detergent manufacturers.

Kaolin,  quartz  and  feldspar  are  also  being  mined  from  the  Adola  belt  in  southern  Ethiopia  by government  enterprise.  

The consumers of the products are: 

Awash-Melkasa Aluminium Sulphate and Sulfuric Acid Factory; and the Tabor Ceramics Factory.
Silica sand is also being mined and utilized by local industries. 

The cement factories of the country are using high quality limestone, clay, gypsum and pumice as a raw material for cement production.
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Data from the Geological Survey of Ethiopia indicates the existence of potential I n the Ethiopian soil for 31 types of minerals, as follows: 
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However, the mining potential is still underexplored, as only about 62% of the country has been  mapped geologically  according  to  the  Scoping  Study  of  the  Mining  Supply  Chain  in  Ethiopia carried out in 2014. The study foresees a considerable expansion of the sector in the medium and long term, driven by the increased interest of investors in the sector and the growth of the minerals exploration in the country.

Ethiopia becomes a major world potash producer for up to 100 years 

Total annual production of 5.35 million tonnes potash is currently planned with significant scope for expansion.

Basics of Mineral Formation

Concentration of resources in extractable form. Such concentration of resources in extractable form and amount takes place when three conditions are satisfied:

1. A source of the elements (minerals, materials) exists in a place where it is accessible to a natural transport mechanism

2. A natural transport mechanism is available to move the material/element/mineral away from the source

3. A site exists with a mechanism for the transport agent to deposit the minerals 

The probability of having the above conditions fulfilled under natural conditions is extremely low. That is why resource forming processes are very rare

Sources: Any element has its own favorable source rock

E.g. 
· Ni, Cr & Pt from Ultramafic Ig. Rks

· Cu & Mo from intermediate Ig. Rks

· Sn from granites

· Fe from Precambrian sedimentary rks

· Au & Ag from intermediate to felsic volcanics, etc 

Therefore, economic mineral deposits of the metals are found hosted in or adjacent to the respective source rock (e.g. Ni deposits in or near ultramafic rocks, tin deposits in granitic rocks etc)

Transport:
· Element transportation can be accomplished by:

· „Magma „

· „Water (cold and hot)

· „Wind

· „Gravity „

· „Glaciers 
For the majority of ore minerals transported in solution, mineral solubility increase with Temperature increase; 

    Pressure increase

    Acidity increase (generally)

Concentration 

· Ore location is controlled by:

· Faults (serve as conduits for mineralizing solutions)

· Porosity (provides open space and reaction surface) …

·  Reactive wall-rocks (increases porosity & permeability and 

· Changes the composition of the transporting fluid) 

· Local hydrologic system (plumbing system)

Deposition
Minerals precipitate when the characteristics of the fluid change such as:

· …Decreasing pressure

· …Decreasing temperature

· …Changing the composition of the solute by:

· …Boiling

· …Reacting with wall rock …

· …Dilution

· …Decreasing acidity

· …Changing oxidation state

· …Mixing solutions 

The Major Soil Resources
Of the 18 major soil associations existing in Ethiopia only few are important from agricultural development point of view.  These are Nitosols, Cambisols, Vertisols and Fluvisols. The  Nitosols  dominantly  occur  from  sub-moist  to  humid  agro-ecological  zones  mainly  in  the western  and  southern  parts  of  the country. These soils are highly weathered, acidic, high Pfixing and well drained. However, Nitosols are vulnerable to erosion and leaching. 

Table 1. Major Soils of Ethiopia and their Area Coverage in Percentage
	Soil type 
	Square km 
	Of the total 
Land area (%) 
	Of arable 
land area (%a0 

	Litholos 
Nitosols 
Cambisols 
Regosols 
Vertisols 
fluvisols 
	210 585 
150 089 
144 438 
135 613 
123585 
102 461 
	17.1 
12.2 
11.6 
10.9 
10.0 
8.3 
	- 
23 
19 
- 
18 
- 


Vertisols: These are the soils commonly found in the central highlands namely Shewa, Gojjam and Wello.  However, Vertisols also occur in southern, eastern and western parts of Ethiopia specifically in Sidama, Wolaita, Arsi, Bale, Hadiya, and Guragie zones in the south, and in Jima, and Gambella in the Southwest and Harerge in the east.

The good advantage of Vertisols is its relatively better fertility compared to the other major soils. 

Fluvisols: Fluvisols are very fertile soils developed from recent alluvium. These soils occur on flat ground at the bottom valleys along the sides of streams. It may be calcaric or non-calcaric and often has drainage problem but can be improved through the construction of cumber bed. Fluvisols are very productive if used during off-season by using irrigation or in the small rainy season. 

Soil Properties
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Entisols: are moderately extensive in Ethiopia.

· Are cites for human habitations.

· Poor inherent fertility.

· Low cation exchange capacity.

· Unsatisfactory water holding capacity.

· Deficient in micronutrients (Zn, Mn, Cu,   
         and Fe).

· Entisol Occurrence: 

· On sand stones in Somali region

· On stepper slopes and on coarse textured colluviums in the highlands where sandstones have been exposed largely in gorges of south western Welo, at the base of Mt. Ras Dejen and in north eastern Bale.

· The importance of Entisols to food production and other human activities seems to be underestimated.

· In reference to their current traditional use, the consequences of low fertility and poor soil management could be aggravated for large areas by the erratic nature of the rainfall. 

Inceptisols: are made up of a great variety of soils and occur in association with soils of [image: image28.jpg]


nearly every order.

· Because of the contrasting soils, they    
           have been termed the “garbage can”   
           soils.

· Have diverse mineralogies.

· Show little profile development.

· B horizon sandy in texture.

· Andisols encompassed here.
                                                                  Common soils & cover over 16% of the  
                                                                   country. 

Inceptisols Occurrence:

· Occur on a wide variety of landscape, parent materials, vegetation types and climatic regions.

· Are found in zones of active geological erosion, and of recent deposits in the drier parts. 

· Largest extent found in Somali and Afar (Danakil) regions.

· In rugged gorges of Blue Nile, Tekezi, Gibe valleys.

· Also found in highlands where slopes are very steep such as Chercher Highland occurring under forest ecosystem.
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Andisols: They include weakly weathered soils with much volcanic glass as well as more strongly weathered soils. Hence the content of volcanic glass is one of the characteristics used in defining andic soil properties.

· They have poor nutrient status and  
             require large amounts water to be 
              productive.

· Have high natural fertility
· Offer high cation exchange capacity.

· Have high proportion of amorphous clay.

Andisols occurrence:

· On large volcanic piles such as Mt. Ras Dejen & Batu.  

· The large extent occur in the drier parts of the Rift Valley where they are predominantly used by pastoralists for livestock grazing.

· On the lake shores of the Rift Valley horticulture farms have developed under irrigation where Andisols are sown cereals
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Aridsols: Are soils of dry places.
· Has fine and coarse clay distribution

· CaCO3, Al2O3, Fe2O3 also occur  
            within the clay accumulation zone. 

· Gypsum (CaSO4 . 2H2O) is one of   
            the commonly occurring calcium 
            sulphate mineral in the Aridisols of 
            Ethiopia which occurs as whitish 
            diffused masses. 


Aridisols Occurrence:

· Aridisols in Ethiopia are formed on various parent materials and are extensive in the semi-arid areas especially Somali, Afar and parts of Oromia regions. 

· They are generally found on flatter landform in association with Inceptisols and Entisols. 
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Vertisols: When wet they swell to become 
                    very plastic and cohesive.
· When dry shrink with deep and wide  

             cracks.

· High potential for agriculture. 

· High cation exchange capacity.
·  Colors vary from shades of grey to  

             brown and red brown. 

· Unique character is surface materials  
            turn-over.

· Verto (Latin) = to turn

Vertisols occurrence:
· On the whole, occur on flat to undulating topography

· On the slopes that line the Sudan border and on the vast limestone plateau of central Hararge. 

· In basins with seasonal drainage deficiencies in southern Sidamo, 

· on sandstone in valleys in Tigray,
· On the flood plains of the Wabe Shebelle.
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Mollisols: have a dark colored surface horizon  
                 and are base rich. 

· Have grass cover at certain time. 

· Are soils in which there has been  addition, 
             decomposition and accumulation of large 
            amounts of organic matter in the 
            presence of calcium, thus producing 
            calcium rich humus.

· High exchange capacity,

Mollisols occurrence:

· In Ethiopia, it occurs in a wide range of landscapes ranging from flat alluvial to undulating plains and mountains with sufficient moisture available. 

· Are soils of high grass areas having strong accumulation of organic matter in surface horizon.

· In Ethiopia, they are among the fertile soils.
· Are found in Middle Awash, Afar, etc.

· Vast distributions are found in the grassland and vastly cultivated areas in Arsi and Bale.
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Alfisols: Are soils of tropical and subtropical  

                 areas with subsurface horizon of clay 
                  accumulation,

· Low base status,

· Moderate content of weather able 
            Minerals,

· Most Alfisols profiles show Ca and Mg  
           higher in surface horizon than in lower  

            horizon. 

· Have very good potential for agriculture.


Alfisols occurrence:
· Are found in the highlands and in the western lowlands,

· Occur on the gently sloping to steep land, in flat lands (in the semi-arid areas of eastern, south eastern and southern Ethiopia) in association with Vertisols,
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Ultisols: Are products of highly variable natural phenomena developed under varying conditions of climate, parent material, relief, organism & time. 

· Have low base saturation in the lower part.

· Organic matters are low.

· High and low free iron correspond to       

            reddish and grayish colors.

· Are oxide soils having stable iron and  

            Aluminum oxides. 

Ultisols occurrence:
· Occur very extensively in Ethiopia,

· Occur under a variety of natural vegetation including savanna, though forests are their characteristic natural landscape.
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Oxisols: soils of the tropical and subtropical   
           regions. 

· They are mixtures of quartz, kaolin, free   

         oxides, and organic matter. 

· Differences in properties with depth are so 
            gradual that horizon boundaries are generally 
            arbitrary.

· They form plinthite, an iron rich, humus-poor 
             mixture of clay with quartz and other  
            constituents. Occur: In Gibe, Didesa river valleys
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Histosols: soils that is dominantly organic. 
· They are mostly soils that are commonly   
            called bogs, or peats and mucks. 

· Are soils saturated with water for a long 
            period of the year and having a thick surface 
            horizon or fresh or partly decomposed organic 
           matter. 

· Occur: Permanent swamps, marshes, Baro- 
            Akobo basin, the Gewane and Debus swamps, 
            Fincha swamp, etc., 

Chapter -6: 
Human Activities and Environmental Change
6.1 Why the environment change

In a broad sense, climate and environmental changes is the after mat of so many human activities and some natural occurrences. Some natural causes of climate change are referred to as ‘’climate forcing’’ or ‘’forcing mechanisms’’. Changes in the state of this system can occur externally (from extraterrestrial systems) or internally (from ocean, atmosphere and land systems), through any one of the described components.
For example, an external change may involve a variation in the Sun’s output which would externally vary the amount of solar radiation received by the Earth’s atmosphere and surface. 

Internal variations in the Earth’s climate system may be caused by changes in the concentrations of atmospheric gases, mountain building, volcanic activity, and changes in the surface or atmospheric albedo.
However, some climatologists are of the opinion that only a limited number of factors are primarily responsible for most of the past episodes of climate change on the Earth. These factors include

e.g. 
Variations in the Earth’s orbital characteristics

 Atmospheric carbon dioxide variations.

 Volcanic eruptions.

 Variation in solar output.

 Plate Tectonics

 Thermohalbine Circulation.
Variation in the Earth’s orbital characteristics.
The Milankovitch theory opines that normal cyclical variations in three of the Earth’s orbital characteristics is likely responsible for the past climatic change. By implication the theory assumes that over time these three cyclic events vary the amount of solar radiation that is received on the Earth’s surface.
The amount of solar energy received at the Earth’s surface depends on several factors 

Distance to the sun (not important, varies a few %)

· How long the sun shines

· The angle at which the sun rays strike the Earth’s surface

· All three factors depend on the season
The first cyclical variation is known as eccentricity. This controls the shape of the Earth’s orbit around the Sun. The Earth’s orbit in a very gradual manner changes from being elliptical to be almost circular and then back to elliptical in a period of about 100,000 years.
As the eccentricity of the orbit increases, the variation in solar energy received at the top of the atmosphere between the Earth’s closest (perihelion) and farthest (aphelion) approach to the Sun increases as well.

Currently, the Earth is passing a period of low eccentricity. 

The difference in the Earth’s distance from the Sun between perihelion and aphelion (which is only about 3%).
Solar Radiation and the Earth
Earth orbits the sun elliptically (once per 365.25) days.
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Volcanic Eruption
During volcanism, materials from the earth’s core and mantle are brought to the surface as a result of the heat and pressure generated within. Volcanic eruptions and geysers release particles into the earth’s atmosphere which affect the climate.
The most dangerous of these gases is the carbon dioxide gas which reacts with water vapour commonly found in the stratosphere to form a dense optically bright haze layer that reduces the atmosphere transmission of some of the sun’s incoming reception.
Solar output variations- There are many variations in solar activity that have been observed through the sun and beryllium isotopes. The sun provides the earth with heat energy, an integral part of our climate. Numerical climate models predict that if there is a change in solar output of only 1% per century, the earth’s average temperature will be altered by between 0.5 to 1.0 Celsius. In fact, solar radiation has caused a phenomenon known as global warming
Plate Tectonics- Planet earth has a landmass made up of plate tectonics that shift, rub against one another and even drift apart. This causes the repositioning of continents, wear and tear of mountains, large –scale carbon storage and increased glaciations.

Thermohaline Circulation- The relationship between the atmosphere and the ocean equally results in climate changes. Thermohaline circulation is the redistribution of heat via slow and deep oceanic currents.
Climate and environmental changes also is as a result of human activities. Human beings contributed a number of disastrous climate change triggers. Some of them are increased carbon dioxide emission, increase in greenhouse gas levels, and increase in land, water and air pollution levels.
Below are outlines of environmental pollutants caused by human activities:

Air pollutants- air pollution occurs as a result of incomplete burning of fuels such as coal, oil, petrol and wood. These harmful gaseous pollutants include; sulfur dioxide, nitrogen oxides, carbon dioxide, carbon monoxide and lead.
Sulfur dioxide and nitrogen oxides- these occur as a result of the burning of fossil such as coal, oil and natural gases. Sulfur dioxide at a very high concentration has damaging effects on both plants and animal lives.
Lead–it is possible to find the presence of lead in the food we eat, the water we drink and the air we breathe in. A long time accumulation of lead in the body system could lead to high concentration of lead which may result to cramps, loss of control of hands and feet, and sometimes coma and death.

Carbon monoxide- the exhaust of motor vehicles, generators, air crafts, motorcycles and other forms of engines that emit such gases are the sources of carbon monoxide.
Carbon dioxide- this factor though primarily caused by human activities through the burning of organic compounds which results to the releasing of carbon dioxide into the air, yet has some natural implications.
Chlorofluorocarbons (CFC3) - These are non-toxic, unreactive chemicals. They are used as aerosol propellants, as cooling agents in refrigerators and air conditioners, and in foam packaging. Chlorofluorocarbon is released into the atmosphere from aerosols and other sources break down the Ozone layer of the atmosphere.
Dust- these are smooth, fine dry particles of matter. So much dust is released into the atmosphere due to human activities like, construction, sweeping, mining, cement industrial sites and other sites.

Fumes – these are gaseous products or anything which contains airborne solid particles that are smaller than dust fumes are normally generated by incineration plants and industrial plants and can remain in the atmosphere even far from the place where it was released from. These fumes cause severe irritation of the respiratory system in human beings.
Pollen grains- these are usually released by flowers. These pollen grains are very small in size and as such can travel a very long distances. 

When they are inhaled, they can trigger allergic reactions in humans.
Water pollutants- Rivers, streams and lakes are polluted by waste materials dumped into them by humans. 

These affect communities that live in such areas such as: Sewage, Fertilizers, Inorganic wastes and Pesticides 

Noise pollution--this is a type of pollution whereby excessively loud and unpleasant sounds of more than 80 decibels are produced.

Soil pollution-these are the buildup of chemical substances and other waste materials from factories in the soil.

The presence of these substances makes the soil to lose its fertility and lead to the leaching of nutrients into water, and death of plants, crops or even animals.
Other causes of soil pollution include;

1) Inorganic nutrients like nitrates and phosphorous from the use of fertilizers;

2) Toxic chemicals from the indiscriminate use of pesticides;

3) Oil spill from oil pipes;
4) Heavy metals such as chromium, cadmium and copper from smelting industries;

5) Liquid sewage wastes;

6) Solid wastes such as rubbish, domestic refuse, paper, plastic and glass, and

7) Deforestation 

Biophysical processes involved in environmental change
Biophysical processes are interconnected sequences of cause and effect relationships. As a result of the specific human actions described above, the environment responds accordingly. For example, as a result of vegetation clearance, rising water tables can produce salinity, and because of the application of fertilizers, run-off into water bodies can cause eutrophication (algal blooms).
Other biophysical processes include: 
 Acidification of soils
 accelerated soil erosion
 Beach erosion
 Weed invasion 
 enhanced greenhouse effect
 Heat island effect
 Climate change
 Decline in biodiversity.

Climate Change 

Human-Caused Climate Change

The climate can shift because of natural changes either within the climate system (such as in the oceans or atmosphere) or outside of it (such as in the amount of solar energy reaching the Earth). Volcanic activity is an Earth-based event that is considered outside of the climate system but that can have a pronounced effect on it. An additional emerging factor is the effect of human activities on climate. Changes in land use through activities such as deforestation, the building of cities, the storage and use of water, and the use of energy are all important factors locally.
The Enhanced Greenhouse Effect

Of most concern globally is the gradually changing composition of the atmosphere caused by human activities, particularly changes arising from the burning of fossil fuels and deforestation. These lead to a gradual buildup of several greenhouse gases in the atmosphere, with carbon dioxide being the most significant. The amount of carbon dioxide in the atmosphere has increased by more than 30%. They also produce small airborne particulates— aerosols—that pollute the air and interfere with radiation.

Effects of Aerosols: Human activities also put other pollution into the atmosphere and affect the amount of aerosols, which, in turn, influences climate in several ways. Aerosols reflect some solar radiation back to space, which tends to cool the Earth’s surface. They can also directly absorb solar radiation, leading to local heating of the atmosphere and, to a lesser extent, contributing to an enhanced greenhouse effect.

Aerosols can help offset, at least temporarily, global warming arising from the increased greenhouse gases. However, their influence is regional and they do not cancel the global-scale effects of the much longer-lived greenhouse gases. Significant climate changes can still be present.
Greenhouse Gases
Water vapors 

The most important GHG on the planet. Unlike most of the other atmospheric gases, water vapor is considered to be a 'variable' gas; that is, the percentage of water vapor in the atmosphere can vary greatly depending on the location and source of the air. For example, over the tropical oceans, water vapor may account for 4% of the total volume of gases, while over deserts or at high altitudes, it may be nearly absent.
When discussing global warming, however, people often don't consider water vapor. Why not? The main reason is that human activity is not directly changing water vapor content. 

Carbon dioxide (CO2) is considered the most important human-influenced GHG. Scientific measurements reveal an unmistakable global increase that is rapid and escalating. 

Methane (CH4) is largely a product of natural biological processes, but its output can be accelerated by human activities.  CH4 is emitted from the decay of organic matter in waterlogged soils (for example, wetlands and rice paddies) and from the digestive tracts of grazing animals (for example, ruminants). The additions from human activities include the expansion of rice agriculture, the increased number of livestock, the increased number of landfills, and leakage from natural gas pipelines.
Chlorofluorocarbons (CFCs) have no natural source; they are produced entirely by human activity. CFCs have historically been used widely as refrigerants in air conditioners, refrigerators, freezers, and heat pumps. They are found in some foam plastics and used in some electronics manufacturing.
Nitrous oxide (N2O) is a naturally occurring GHG, which has increased significantly in recent years due to human activity.  NO2 is emitted from coal-burning power plants and can be released from the breakdown of chemical fertilizers in the soil.
Ozone (O3) is also a greenhouse gas. It is important not to confuse the presence of the ozone in the stratosphere (a good thing) with the presence of ozone in the troposphere (a bad thing). In the troposphere, ozone can be a major component of urban smog−damaging crops and aggravating respiratory problems as well as enhancing the greenhouse effect.
Land degradation

Land Degradation, defined as a temporary or permanent decline in the productive capacity of the land, or its potential for environmental management, has been a significant factor of the low yield of crops and livestock in this country.
Land degradation is a composite term; it has no single readily - identifiable feature, but instead describes how one or more of the land resources (soil, water, vegetation, rocks, air, climate, relief)   has changed for the worse.

Land degradation generally signifies the temporary or permanent decline in the productive capacity of the land (UN/FAO definition).
Another definition describes it as, "the aggregate diminution of the productive potential of the land, including its major uses (rain - fed, arable, irrigated, rangeland, and forest), its farming systems (e.g. smallholder subsistence) and its value as an economic resource."
Land degradation is, however, difficult to grasp in its totality. The "productive capacity of land" cannot be assessed simply by any single measure. Therefore, we have to use indicators of land degradation. Indicators are variables which may show that land degradation has taken place –they are not necessarily the actual degradation itself.
6.4. Relationships between environment and poverty 
6.4.1.Environment-poverty-environment nexus 
Poverty does not simply mean a lack of income or consumption. Rather, poverty has various manifestations, including lack of income and productive resources sufficient to ensure sustainable livelihoods; hunger and malnutrition; ill health; limited or lack of access to education and other basic services; increased morbidity and mortality from illness; homelessness and inadequate housing; unsafe environments; and social discrimination and exclusion.

Thus, poverty means the inability to meet basic needs, including food, shelter, clothing, water and sanitation, education, and healthcare.
The relationship between poverty and environmental degradation is longstanding. Thomas Malthus indirectly suggested that the poor are more likely to engage in an environmentally deleterious behavior because they are incapable of thinking beyond the next meal.

The World Commission on Environment and Development emphasized that poverty was a major threat to the global environment and poverty reduction as a tool to save the environment.
Debates about poverty-environment connections originate in 18th century Malthusian ideas of a vicious poverty-environment spiral where the poor ‘seldom think of the future’ and continually degrade their natural resource base (Malthus, 1798).  The central focus has been on the impacts of poverty upon the environment.
Here, models such as the environmental Kuznets’ curve which theorises that environmental damage is low in the initial stages of development, rises with rapid industrialization and then falls again as economies mature; the ‘tragedy of the commons’ thesis (Hardin, 1968).
The concept of sustainable development– ‘development which meets the needs of the present without compromising the ability of future generations to meet their own needs’ – as advocated at the UN conference on Environment and Development (1987) should have brought a systematic relationship between different aspects of poverty and the environment to the fore.
Sustainable development is typically conceptualized under three columns:

· economic, 

· social and 

· Environmental - with the sustainability of each being necessary.
Under sustainable development the relationship between poverty and environmental change is described as a two-way interactive process. 

Poverty is viewed as both a cause of environmental degradation and also a result of people living in fragile and ecologically vulnerable environments.
For example, in Asia around 60% of the poorest people live in ecologically fragile and vulnerable areas and in sub-Saharan Africa this figure is 50%. 

These environments include:

· flood plains, 

· mountainous and hilly regions and 

· Fragile forest ecosystems; while the urban poor live and work in environments with high exposure to environmental hazards.
The idea of ‘environmental entitlements’ to explain how components of the environment become entitlements for different people, allowing them to obtain benefits from it. Indeed, the poor are well aware that their lack of power both underpins and shapes their relationship with the environment; with their low status and powerlessness limiting their control of, and access to, environmental resources.
The impact of environmental degradation is unequal between the poor and the rich. Environmental damage almost always hits poor people the hardest. The overwhelming majority of those who die each year from air and water pollution are poor people. 

All over the world, it is poor people who generally live nearest to dirty factories, busy roads and dangerous waste dumps.
The loss of biodiversity is most severe for poor rural communities. 

Environmental degradation, by depleting the health and natural support systems of poor people, may make them even more vulnerable. The effect of biodiversity loss is the most severe for indigenous people, as they depend more on biodiversity for their livelihoods, energy, and medicine.
Environmental vulnerability and chronic poverty
The relationship between environmental vulnerability (exposure to shocks, stresses and seasonality) and poverty is complex; with vulnerability to environmental change being a key dimension of poverty.
The relationship is dependent on:

· The frequency and magnitude of environmental change (the ‘external’ cause) and 

· The coping ability of a community (the ‘internal’ cause), which, when confronted by an environmental change, results in certain outcomes (this may be a success or failure at dealing with the change).
These environmental changes are on a spectrum ranging from those over which the poor have no influence and can only build their resilience against including ‘exogenous shocks’ such as volcanic eruptions and external stresses including changing rainfall patterns, through to changes, which under certain circumstances, the poor can control and mitigate, such as soil erosion.
Despite the global wealth increased over the years, the inequality in the distribution of welfare among individuals continues. 

Income injustice is a very essential issue since it is accompanied by;

     (i) High level of poverty,

     (ii) Low growth rate, 

     (iii) High unemployment rate and 

      (iv) High crime rates.
The poor depend heavily on the open access resources like the forests, pastures, water resources that leads to their over exploitation. Others show that it is not the poor but the non-poor population that deplete the rural environment.
As the poor are dependent on natural resources and the natural resources have been degraded (hence the natural capital) due to the poverty - environment relation as well as the poverty -environment trap, it is also very difficult to restore the damage experienced.

 In the report (2011) of the World Bank regarding the welfare conversion, the case is presented as follows:
“Natural capital is the source of many ecosystem services, provided as externalities without market prices; hence, these services are often undervalued and vulnerable to threats. Many forms of natural capital are nonrenewable, or renewable only under restricted management regimes. Losses and degradation of natural capital may lead to irreversible changes in the provision of ecosystem services and biodiversity, and the potential for substitution is limited (for example, in the case of the ozone layer). 

The Poverty-Environment trap reveals a very complex process as well. 

This trap is a two-way process which makes the poor to degrade the environment as well as the increase in poverty caused by environment. It also includes various relations such as work force opportunities, income distribution and quality of natural resources.
How poverty affects population:

High child death rates lead parents to compensate by having more children

· Lack of water supply, fuel and labor-saving devices require children to help in fields and homes

· Lack of security (illness and old age) increases the need for numerous children

· Lack of education means less knowledge of family planning methods and benefits

· Lack of confidence in future and control over circumstances does not encourage family planning

· Low status of women means women are often uneducated, without power to control fertility.

How population affects poverty:
· Unemployment, low wages for those in work, dilution of economic gain

· Increasing landlessness - inherited plots divided among many children

· Overstretching of social, water and sanitation services, schools, health and family planning centers.
How poverty affects the environment:
· Difficulty in fulfilling today's needs: short-term exploitation has priority over long-term protection
· Lack of knowledge about environmental issues and long-term consequences of current actions.
How environment affects poverty:
· Soil erosion, salinization, and flooding cause declining yields, declining employment and incomes.

· Poor housing, poor services and overcrowding exacerbate disease problems and lower productivity.
How population affects the environment:
Increasing pressure on marginal lands, over-exploitation of soils, overgrazing, over cutting of wood

Soil erosion, silting, flooding increased use of pesticides, fertilizer, water for irrigation – increased salinization, pollution of fisheries.

Migration to overcrowded slums, problems of water supply and sanitation, industrial waste dangers, indoor air pollution, mud slides.
Poverty and land degradation
Land degradation takes a number of forms, including depletion of soil nutrients, salination, agrochemical pollution, soil erosion, vegetative degradation as a result of overgrazing, and the cutting of forests for farmland. 

Land degradation is a serious and growing global issue resulting in losses to Gross Domestic Product (GDP) and local livelihoods, food insecurity, climate change and biodiversity loss. Combat Desertification (UNCCD) estimates that land degradation affects up to two thirds of the productive land area in Africa.
Poverty and deforestation
Forest degradation involves a change process that negatively affects the characteristics of a forest such that the value and production of its goods and services decline. 

Deforestation and forest degradation results in loss of habitat for all species, a decrease in freshwater quality, an increase in soil erosion, land degradation and higher emissions of carbon into the atmosphere.
Degradation Perpetuates Poverty
Poor people are the main victims of a bad environment.

The poor are often the most affected by unclean water, indoor air pollution, and exposure to toxic chemicals; and they are particularly vulnerable to environmental hazards (such as floods, prolonged drought, and attacks by crop pests) and environment-related conflict. The poor are more vulnerable and exposed to environmental disease and have lower resistance to infection. There are many studies on environment and poverty relations. Some of these studies have suggested that environmental degradation have impact on poverty as environmental quality is an important determinant of poor people’s health, earning capacity, security, energy supplies and housing quality. In some of the studies it is claimed that poverty may cause environmental degradation.  Rapidly increasing population growth may cause over exploitation of fragile lands or invasion of areas that government wants to protect for environmental reasons.
Moghissi (1998) claimed that the challenge of the 21st century is to allocate optimized resources to reduce or eradicate poverty and ignorance and to protect the environment. He argues development which is the primary approach for fighting poverty, education, and environmental protection requires the inclusion of sciences and engineering in decision-making process.
Duraiappah (1998) suggested that the literature analysis provide enough evidence to refute the hypothesis that poverty is a major cause of environmental degradation. The powerful and wealthy only degrade the environment if there are institutional or market failures.
Balsdon (2007) developed a dynamic theory of “shifting cultivation” with special attention to an environmental impact variable in this study. 

The key environmental impact variable is the length of cultivation period. The model of this theory indicates that poverty reduction will lead to accelerated extraction of a natural resource, and to a longer extraction period at the same time.
The model finds that poverty alleviation encourages conservation. 

The goal of rural poverty alleviation has indirect impact on environment as well as discount rates, prices and other parameters. While higher prices or productivity for agricultural output has positive impact on poverty alleviation it would have the opposite impact on conservation.
“Poor people are the principal creators of environmental damage.” Not true!. Even though poor people bear the brunt of environmental damage, the irony is that they are not its principal creators.

It is the rich who pollute and contribute most to global warming.
They are the ones who degrade the global commons, making resources scarce for poor people. In many areas, the non-poor, commercial companies, and state agencies actually cause the majority of environmental damage through land cleaning, agro-chemical use, and water appropriation.
The rich also generate more waste and create stress on nature’s sink.  Thus poor people become victims! of the consumption levels and patterns of the rich. The per capita emission of CO2 in the developed world is 11 metric tons per year, compared to 2 metric tons in the developing world. One of the environmental challenges that stem from growing poverty and environmental damage is that it pushes more and more people to the periphery – to the most ecologically fragile land where they become even more vulnerable.
“Population growth leads to environmental degradation.” There’s no necessary correlation. 

“The poverty-environment nexus basically stems from low incomes.” It’s not that simple.

Arguments that maintain that poor people degrade the environment basically explain the poverty-environment nexus in terms of income levels only.
The links between poverty and environmental degradation
Five myths about poverty 

The 1998 Human Development Report debunks myths about poverty and environmental problems in the developing world. 

In the November 1998 issue of Share International an article was published from the United Nations Development Programme (UNDP) entitled ‘Runaway consumption widens gap between rich and poor’, which discusses the 1998 Human Development Report.

The Report — by a team of independent experts — as well as advocating major changes in policies, institutions and values, and "a big sense of collective responsibility" debunks five myths related to tackling poverty and environmental problems in developing countries.

Myth number 1: Subsidies on energy, water and other natural resources benefit poor people. The poor are often unserved by these connections and the subsidies therefore often facilitate the waste of these resources by the rich.

Myth number 2: Poor people cannot contribute to the costs of basic resources. Most poor families already pay for the basics, and in addition are often willing to contribute time to improving community water and sanitation systems.
Myth number 3: Developing countries should imitate what industrialized countries have done.

While there is much to learn from the experiences of industrialized countries in dealing with the environment, there is also an opportunity to avoid mistakes, adopt new technologies and minimize the cost of solutions.
Developing countries can ‘leapfrog’ the pitfalls of Western-style growth by turning to abundant clean energy sources, less energy-intensive crop production, and cleaner manufacturing processes that avoid the huge costs of environmental clean-up that many countries are now incurring.
Myth number 4: Developing countries should restrain consumption, industrialization and development to avoid exacerbating environmental problems.

In most developing countries, consumption is still so low that it must be increased, using emerging technologies, shifts in natural resource use, and innovative policies to avoid adverse environmental impacts.
"Poor people and poor countries need to accelerate the growth of their consumption," says James Gustave Speth, Administrator of the United Nations Development Programme. "But they need not follow the path trodden by the rich and high-growth economies.
Production techniques can be made more environmentally friendly, and environmental damage can be reversed. The need is not so much for more consumption or for less, but for a different pattern of consumption — consumption for human development."

Myth number 5. The scope for alternative anti-pollution policies is limited in developing countries.

There are many policy options for developing countries to ensure clean air, through various incentives, taxes and legislation. The report identifies actions already taken in some poor countries to adopt cheap, effective, and politically less contentious anti-pollution policies, initiatives that its authors say have dispelled the myth that such possibilities are limited.
A significant number of countries are managing to improve human consumption patterns and protect the environment. 

The report points to: 

Singapore, which has combined congestion, taxes on automobiles with improved public transportation; 

Chile, which has improved air quality in Santiago with an effective combination of regulation, traffic management and monitoring; and 

Egypt, which has reduced the hazards of solid waste disposal in Alexandria by converting high-risk solids to organic fertilizer.
MYTH 9: Poverty is a major cause of environmental degradation:


Many international reports claim that poverty is a major cause of environmental degradation, including the World Commission on Environment and Development’s report, Our Common Future and UNEP’s Geo 2000. There is very little evidence that this is actually the case on a global scale either in rural areas or in urban areas.
In urban areas, it is overwhelmingly the consumption patterns of non-poor groups (especially high income groups) and the production and distribution systems that serve them that are responsible for most environmental degradation.
The urban poor contribute very little to environmental degradation because they use so few resources and generate so few wastes. 
       Environmental degradation is usually understood in terms of high use of scarce nonrenewable resources, damage or destruction of key renewable resources (such as soils and forests) and the generation of wastes that are not easily assimilated or broken down by natural processes.
       In regard to non-renewable resource use, most of the houses in which low income groups live (and often build for themselves) use recycled or reclaimed materials and little use of cement and other materials with a high energy input. 

Low income households have too few capital goods to represent much of a draw on the world’s finite reserves of metals and other non-renewable resources.
       In regard to the use of renewable resources, low-income urban dwellers have much lower levels of consumption than middle and upper income groups. 

They use much less freshwater, although this is more due to inconvenient and/or expensive supplies than need or choice.

        Low income groups consume less food and generally have diets that are less energy and land intensive than higher income groups.
There are cases of low income populations depleting renewable resources - for instance where low income settlements have developed around reservoirs into which they dump wastes or where low income settlements have developed on slopes which, when cleared for housing, contribute to serious soil erosion (and the clogging of drains) - but these are problems caused more by the failure of urban authorities to ensure lower income groups can find safer residential sites.
        In regard to waste generation, low-income groups generate much less per person than middle and upper income groups and the urban poor generally have an ecologically positive role as they are the main reclaimers, re-users and recyclers of wastes from industries, workshops and wealthier households.
        It is likely to be middle and upper income groups who consume most of the goods whose fabrication generates most toxic or otherwise hazardous wastes or persistent chemicals whose rising concentration within the environment has worrying ecological and health implications.
In regard to greenhouse gas emissions, on average, low-income groups generate much lower levels per person than middle and upper income groups as their total use of fossil fuels, electricity derived from fossil fueled power stations and goods or services with high fossil-fuel inputs in their fabrication and use are so much lower.
       The only exception may be for some low income households in urban areas where there is a need for space heating for parts of the year and they use biomass fuels or coal in inefficient stoves or fires. Such households may have above average per capita contributions to carbon dioxide emissions (and also to urban air pollution) but these are exceptional cases.
        The poor’s exposure to environmental degradation is distinctive mainly for two reasons.

First, the surroundings of the locations inhibited by the poor are often environmentally vulnerable or degraded. The areas where the poor can gain access are often fragile and hence the riskiest for health and income generation.
Second, lack of strong resource base makes it difficult for the poor to opt out of the degraded environment and try to eke out living with alternative sources of livelihoods which are less degrading. In that sense they are more victims rather than degraders of the environment.

Thus there exists a two-way relationship between poverty and environment in the developing countries.
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