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ABSTRACT 
Today when the world stands on the threshold of a new era of ecological awareness and 
environmental activism it is important to have a clear understanding sustainable 
development.  Different ways of explaining the term, "sustainable development" are 
discussed.  In southern African regions problems of population growth and unbalanced 
distribution of population are continuously focussing problems to the planners.  The impact of 
sustainability on environment is very well described.  In most of urban areas in southern 
African countries the water is heavily polluted with domestic sewage, industrial effluents and 
solid wastes.  A detailed study in this aspect is made.  Rural-urban interface for sustainable 
development is described with particular relevance southern African regions. A case study of 
Delhi, Capital City of India is taken for example.  Cities grow as fast as they do because of 
reasons mentioned in the paper.  Larger the stock of skilled labour, greater the attraction for 
investors, greater the employment opportunities and consequently greater the migration from 
rural to the vicious urban circle.  Thus the city expands without check and grows like cancer, 
exploding in size and in congestion until ultimately it becomes financially, environmentally 
and humanly unsustainable.  Therefore it becomes necessary for habitat redesign for 
sustainability.  Finally attention is focussed on the role engineers towards sustainable 
development.  Many of the aspects of engineering discussed in this article are fundamental 
to the quality of life of clean and efficient city.  No area of human activity will gain more from 
efficient use materials and reduction of pollution.  But this is the time to remember that the 
objective of cities as of sustainable development, is quality of life and that engineering has an 
enormous role to play in this vital area. 
 
Key words: Sustainable development - environment - rural-urban interface - role of 

engineers. 
 
INTRODUCTION 
Sustainable Development (SD) is the eternal hope of mankind to live forever on this planet. 
SD is development which addresses the needs of the present generation while 
simultaneously secures survival and a good, healthy environment for the future generations.  
It covers social, economic and cultural issues, as well as the natural and physical 
environments and the interrelationships among them.  It is about helping individuals and 
communities to develop common understanding and shared values.  It is a concept that 
implies the improvement of living standards of the people without necessarily eroding the 
economic base on which they depend. SD further requires addressing the issues of 
environment, Population and Development (EPD) in a sound way, emphasising also their 
interconnection with cultural and ethical values and aims, including 
§ Human dignity 
§ Respect of life and its diversity 
§ The right for freedom and peace 
§ The built-up human capacities, and  
§ Community participation based on equality and solidarity worldwide. 
 
WASTE MANAGEMENT IN BOTSWANA TOWARDS SUSTAINABLITY 
The prevailing environmental conditions in the African region have been described from two 
perspectives - natural ecosystem and the human ecosystems.  Figure 1 is a schematic 
representation of these two systems with their sub divisions.  Waste is a companion of man 
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from birth until death.  Man does not want be associated with waste yet he is the principal 
generator of waste. Waste management in Botswana is not different from that world 
scenario.  The organisational structure in Botswana has been streamlined at the national 
level brought successfully the following developments.[1]   
§ Formulation of National Waste Management Strategy in 1998 (NWMS) 
§ Promulgation of Waste Management Act in 1998 (WMA) 
§ Establishment of national guidelines for disposal of waste by landfill 
§ Execution of rigorous public awareness and training programmes 
§ Finalising the studies of various streams of wastes such as clinical, metal, packaging, 

batteries and tyres wastes and oil contamination wastes. (These wastes should be 
collected and disposed separately and should not be mixed with domestic wastes.) 

§ Natural Wetland Policy has been recently finalised. 
 

Fig. 1 Interaction between components of Sustainable Developments [2] 
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There have been developments in Botswana that saw many individuals and groups including 
the student community of our University coming out and cleaning the environment.  This 
development is in line with the NWMS.  This type of public participation is facilitated by the 
cleanliness competitions that are held at local and national levels.  The national competition 
is held biannually and was started in 1996.  Currently there are national cleanliness 
champions such as Sesung, Thamaga, Mahalapye, Sowa and Lobatse.  The government of 
Botswana has taken the following steps i.e. waste reduction, waste reuse, waste recycling, 
waste treatment and waste disposal as the hierarchy principals of waste management.  
Waste is disposed of in 175 rural and urban disposal sites, some of which are good and 
properly constructed landfills such as in Pilane.  There are now many councils that are 
currently developing new disposal sites, some of which are nearing completion.  All landfills 
will be registered and licensed according to the guidelines and the WMA.  There are still 
problems especially towards reaching sustainable development in Botswana.[1] 
§ Excessive use of plastics such as packing material which deface the environment 
§ Uncollected waste from storage points due to inadequate logistics. 
§ Increase in the incidence of uncontrolled scavenging especially food items. 
§ Ineffective new legislation even though it has good prohibitive penalties. 
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There is a great need for consultation and collaboration among those department and 
authorities that have a direct influence on proper waste management.  Success can only 
come if all stakeholders are re involved including the public. The term sustainability has 
appeared in a range of contexts, both environmental and developmental in the publications of 
World Conservation Strategy. We have to remember that the term, sustainability implies 
compatibility with the available natural resources and biospherical waste assimilation 
capacities and precisely it is the bio-economic equilibrium. At the national law and policy level 
one can sense the weaknesses that relate to the framework that engineers work within 
themselves.  While most countries report laws prescribing environmental policy, 
environmental agencies range from the "effective" to the "not very effective".  
 
URBAN SUSTAINABILITY 
Africa is the only continent where poverty is expected to rise in the next century.  25 African 
countries will lack sufficient fresh water by 2025.  About 200 million African are under 
nourished.  Deforestation, growing deserts, soil degradation and loss of wild life species are 
occurring across the continent.  Cities are growing faster than government can develop 
services for them.  Slums surrounding the cities are causing serious health pollution.  Cities 
are huge consumers of water, electricity, fossil fuels and nutrients.  An ideal sustainable city 
should have a circular metabolism where it uses only local resources and all wastes are 
recycled back into the system.  While large Chinese cities like Shanghai have been able to 
sustain this way of living until fairly recently, pressure for urbanisation and global trade is 
destroying their sustainability, while easier accessible forms of energy like coal, are creating 
tremendous pollution problems.  The remedies for more sustainable resource utilisation 
includes the following 
§ More efficient energy use and utilising energy from renewable resources. 
§ More efficient public transport systems  
§ More compact cities to reduce consumption of fossil fuels through automobile traffic. 
§ Water management by appropriate landscaping. 
§ More efficient reticulation systems like grey water management and reduced lot sizes. 
§ More efficient recycling of inorganic wastes (glass, plastics, metals and chemicals). 
§ More efficient recycling of organic wastes like sewage and clinical wastes. 
§ Access to education and leisure facilities. 
 
Taking all the above said aspects into account, it is clear that the whole construction industry 
has then a significant impact, both directly and indirectly, on achieving Sustainable 
Development in the urban environment.  Recently the Honourable Minister for Lands and 
Housing, Botswana, Mr. Jacob Nkate said, "Achievement of Sustainable Development calls 
for a comprehensive evaluation of review of all the dimensions of social economic and 
environmental management issues and implications that are intrinsic to specific resources 
and which should lead to the efficient utilisation and conservation for the natural resource". 
 
EFFECT OF HIV/AIDS ON SUSTAINABLE DEVELOPMENT [3] 
AIDS is decimating the developing world - nowhere more savagely than in sub-Saharan 
Africa - and great number of young people are falling under the fury of its unrelenting attack.  
The Table 1 documents the toll of the epidemic - Botswana, unfortunately tops the regional 
score. 
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Table 1. HIV/AIDS attack for every 100 persons 
 

Countries  Female Male Countries Female Male 
Botswana 34 16 Ethiopia 13 7.5 
Lesotho 26 12 Burundi 12 5.7 

South Africa 25 11 Rwanda 11 5.2 
Zimbabwe 25 11 Cote d'Ivoire 8.1 4 
Namibia 18 9.1 Tanzania 8 4 
Zambia 18 8.2 Cameroon 8 4 
Malawi 15 7 Uganda 7.8 3.8 

Mozambique 15 6.7 Congo 6.5 3.7 
Central Africa 

Republic 
14 6.9 Burkino Foso 5.8 2.3 

Kenya 13 6.4 Togo 5.5 2.2 
 
Although AIDS can not be cured, it can be prevented to support a sustainable development.  
Before working for a SD, the leaders should commit the resources; time and energy to 
prevent further tragedies from this killer disease.  A strong international response to this 
grave emergency is long over due and young people now at the epicentre of this epidemic 
must be rescued. 
 
CASE STUDY OF DELHI 
Government of India (GOI) set up a Town and Country Planning Organisation (TCPO) in 
1955 who prepared the Delhi master plan in 1962 for an area of 2072 sq. km (Delhi 
Metropolitan area - DMA), which extended beyond the National Capital territory of Delhi 
(NCTD) into the two neighbouring states.  The Delhi development Authority (DDA) was 
created to take over and implement the plan. But the DDA behaved like a real estate agent in 
combination with the construction industries amply supported by the lavish public spending 
on infrastructures.  These changes did not uproot the villagers, however, losing their 
agricultural land having money from the land sale, gradually moved to the city centre 
properly.  There has been massive influx of population to the DMA especially to the core 
areas of Delhi amounting to about 11 million at present.  As a result of this at present Delhi is 
one of the worst polluted cities in the world.  Massive investments have been made by the 
developing agencies in extending and upgrading the civic infrastructures in Delhi, which in 
turn has distorted the natural urban-rural interface. 
 
ROLE OF CONSTRUCTION SECTOR FOR SUSTAINABLE DEVLOPMENT [2] 
Main challenges faced by the construction sectors are 
§ Urban and rural area planning 
§ Life cycle design of buildings 
§ Production and manufacture of building materials 
§ Site production and manufacture 
§ Organising the entire building processes 
§ Facility management of buildings 
§ Recycling and waste management. 
 
Clients, owners, developers and investors should have important role in disseminating 
sustainable construction, since they represent the demand of the building sector.  Planning 
system should be amended in order to promote sustainable development.  Individual car use 
should be reduced; instead public transport system should be increased with more comports 
especially with due consideration to old aged and invalids.  Home working and combining 
office and living space should be increased.  More open spaces and green areas are 
envisaged.  The increasing of standards should be viewed as a global objective with the aim 
of raising the longevity and multiple use of building.  As far as construction is concerned, the 
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rules, standards, and certification schemes for sustainability and Eco compatibility should be 
introduced in to the design activity.   
 
ROLE OF ENGINEERS TOWARDS SUSTAINABLE DEVELOPMENT [4] 
The Engineers are faced with the following hurdles to overcome 
§ The engineers generally have to work within their national framework of law and policy, 

otherwise their contribution can be constrained. 
§ Wide variation in the perception of responsibility to future generations and ethical issues. 
§ The downgrading of environmental concerns in times of economic decline. 
§ Need for professional capacity to understand and implement cleaner production and 

sustainable development objectives at levels of responsibility. 
 
The Role of Engineers  
Must possess an initiative in Eco-efficiency to consider setting a target of achieving a tenfold 
improvement in production in the long term with a possible fourfold increase in the next two 
decades. 
§ Fresh water to be given the "highest priority".  A strategic approach has to be reached to 

preserve, protect and supply fresh water. 
§ Safe substitute for toxic chemicals should be developed and those technologies 

transferred to developing countries.  Hazardous wastes, like radioactive wastes should be 
disposed of in the country in which they were originated. 

§ A fourfold leading to tenfold increase in the efficient use of materials and energy. 
§ A major effort in reducing greenhouse gas emissions; this involves sustainable energy, 

new technology and energy efficiency. 
§ Support for internalisation of environmental costs in energy pricing and for transfer of 

clean technologies to developing countries. 
§ Engineers must become knowledgeable of sustainable development principles and be 

continuously trained about the current sustainable development technologies applicable 
to their work. 

§ Engineers must incorporate long-term environmental impacts and costs into the analysis 
of alternative solutions being considered. 

§ Engineering responsibilities must be re-addressed by incorporating sustainable 
development principles into the codes of ethics of engineering organisations throughout 
the world. 

§ Engineers must continuously participate in public explanation of the principles of 
sustainable development as relate to their profession. 

 
EDUCATION ON SUSTAINABLE DEVELOPMENT [4] 
A new engineering teaching system has to be developed introducing sustainable 
development into the curriculum at both undergraduate, graduate and professional skill levels 
to include the following 
§ A platform of education about sustainable development and the environment. 
§ Integrated teaching of sustainable development and environment in all engineering 

courses. 
§ A system focus. 
§ Accreditation requirements that encourage facilities to formulate teaching capacity in 

these matters. 
§ Eco-efficiency environmental impact assessment and life cycle analysis. 
§ The use of information technology. 
 
CONCLUSION 
It is important realise that sustainable development is a fundamental issue for humankind, 
that the engineering profession has a key role and that the uptake of the concept and 
application of SD is increasing exponentially.  To be in a position of confidence now, 
engineering in general would need to present a new education and ethics based on SD and 
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is engaged in both research and practice.  More than that, engineers need to become public 
advocates of SD and active and responsible contributors to the develop public policy.  The 
framework of technological law and government policy is crucial to the practice of sustainable 
development. 
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