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CP551  SUSTAINABLE DEVELOPMENT   
 

Model Questions  
 

Please note that the questions below are framed in general terms. You are free to take the general 
question, and answer with respect to a specific case, context or situation - providing that you make 
that explicit in your answer. Give your answer in point form only.      
 
1) Write down a definition for sustainable development. If you make up your own definition, 

support it with facts. 
 
2) Consider the following statement:  

“Any development porgramme adopted by a country is considered sustainable only if the 
said progamme is economically, socially and environmentally sustainable.” 

 
a)  Do you agree with the above statement?  
b) If yes, explain what you understand by (i) social sustainability, (ii) economic 

sustainability and (iii) environmental sustainability. 
 If no, state clearly why.  
 

3) Contrast economic growth with sustainable development. What are the differences and 
similarities between the two?  

 
4) Selected indicators for United States, China, Sri Lanka and India from Human Development 

Report 2007/2008 are reproduced below:  

Indicators 
United 
States China 

Sri 
Lanka India 

Life expectancy at birth  (years) 77.9 72.5 71.6 63.7 
Adult literacy rate (% aged 15 and older) .. 90.9 90.7 61 
Infant mortality rate (per 1,000 live births) 6 23 12 56 
GDP per capita (PPP US$) 41,890 6,757 4,595 3,452 
GDP per capita, annual growth rate (%) 2.1 8.8 3.7 4.2 
Gini index (A value of 0 represents absolute equality, and a value 
of 100 absolute inequality.) 40.8 46.9 40.2 36.8 
Population living below $2 a day (%) .. 34.9 41.6 80.4 
Electricity consumption per capita  (kilowatt-hours) 14,240 1,684 420 618 
Electrification rate (%) 100 99 66 56 
Biomass and waste (% of total primary energy supply) in 1990 3.2 23.2 71 41.7 
Biomass and waste (% of total primary energy supply) in 2005 3.2 13 52.9 29.4 
CO2 emissions per capita (tonnes) in 1990 19.3 2.1 0.2 0.8 
CO2 emissions per capita (tonnes) in 2004 20.6 3.8 0.6 1.2 
Forest area (% total land) 33.1 21.2 29.9 22.8 
Forest area change from 1990-2005 (thousand sq km) 44.4 401.5 -4.2 37.6 

Note: Biomass, also referred to as traditional fuel, is comprised of animal and plant materials (wood, vegetal 
waste, ethanol, animal materials/wastes and sulphite lyes). Waste is comprised of municipal waste (wastes 
produced by the residential, commercial and public service sectors that are collected by local authorities for 
disposal in a central location for the production of heat and/or power) and industrial waste. 
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Refer to the table above in answering the following questions:  
 
a) What are the strong features of United States? 
b) What are the strong features of China?  
c) What are the strong features of Sri Lanka?  
d) What are the strong features of India?  
e) Compare the economic performances of China and United States. 
f) Compare the environmental performances of the four countries. 
g) Compare the social performances of the four countries. 
h) Which one of the four countries has the potential to gear itself towards sustainable 

development? Explain your answer. 
 

5) List three man-made sources of carbon dioxide emissions that are responsible for significant 
parts of the increased level of carbon dioxide in the atmosphere? 

 
Explain how an engineer could help these man-made sources to emit considerably less or no 
carbon dioxide into the atmosphere.  
 

6) What is the Kyoto protocol? 
 
Explain the term ‘carbon trading’. 
 

7) The Nobel Peace Prize 2007 was awarded to Al Gore, former Vice President of United 
States, and to the Intergovernmental Panel on Climate Change (IPCC) "for their efforts to 
build up and disseminate greater knowledge about man-made climate change, and to lay the 
foundations for the measures that are needed to counteract such change".  

 
Could the action of the Committee of five persons elected by the Norwegian Parliament for 
the Nobel Peace Prize 2007 be justified in awarding the Peace Prize to a group of people 
working on climate change? Support your answer with facts.  

 
8) List three unsustainable energy generation practices and explain why they are unsustainable. 

Describe how you would improve the sustainability of them.  
 
9) List three unsustainable energy use practices and explain why they are unsustainable. 

Describe how you would improve the sustainability of them.  
 
10) What do you understand by sustainable production or sustainable consumption?  

11) Identify three unsustainable features of the transportation sector in Sri Lanka. Propose how 
you could improve the sustainability of these identified features. 

 
12) Identify three unsustainable features of the buildings in Sri Lanka. Propose how you could 

improve the sustainability of these identified features. 
 
13) What should be the important features of a Sustainable Solid Waste Management initiative 

applicable to Sri Lanka? 
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14) Read the following paragraph and answer the questions below:  
 

“In the transportation sector, ethanol is the most widely used liquid biofuel in the world. In 
country X, nearly all bioethanol is blended into gasoline at up to 10% by volume to 
produce E10. In 2005, total ethanol production in country X was 3.9 billion gallons which 
is 2.9% of the total gasoline consumption of country X. Ethanol blended into gasoline is 
projected to account for 7.6% of the total gasoline consumption in 2030. As a result, 
gasoline demand increases more rapidly in terms of fuel volume (but not in terms of energy 
content) than it would in the absence of ethanol blending. Overall, gasoline consumption is 
projected to increase by 32% on an energy basis, and by 34% on a volume basis, from 2005 
to 2030.” 
 
a)  What is bioethanol? 
b)  What is E10?  
c)  What was the total gasoline consumption by volume in 2005 in country X?  
d)  What is the projected total gasoline consumption by volume in 2030 in country X? 
e)  What should be the bioethanol production by volume in 2030 in order for it to be 7.6% 

of the total gasoline consumption in country X? 
f) Using the data below, estimate the land area (in acres and in % of the cropland 

available in country X) required to produce bioethanol to meet the projection referred to 
in the above paragraph?  

 
Data:    

Country X produces bioethanol from corn 
1 kg of dry corn grain may yield 0.37 kg of ethanol 
Density of ethanol is 0.787 kg/litre 
Corn yield is 7300 kg of dry corn grain per hectare 
1 hectare = 2.47 acre 
1 gallon = 3.785 litres 
Cropland available in Country X is 434 million acres. Of which, 80 million acres are 
used for corn. 
 

15) What is hydrogen economy? How sustainable would that be? 
 
16) What do you understand by the phrases “ecological footprint”, “carrying capacity”, and “life 

cycle analyses”. 
 
17) It is claimed in an ecological foot print analyses that if one travels by airplane 100+ hours per 

year, then he/she uses up about 6 acres of land equivalent. In order to find out if it were a 
reasonable estimate for United States based on the associated CO2 emissions, calculate the 
following using the data given below:  

 
a) The biomass energy (in kJ) and weight (in tonne, which is equivalent to 1000 kg) yields 

per acre of average US land. 
b) The amount of carbon emissions from 100 hours of air travel a year and the amount of 

land equivalent required to sequester that amount of carbon.  
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c) Land equivalent (in acres) required to produce methanol fuel that would substitute in 
energy content for the jet fuel used?  

Data  
 Typical energy use per passenger km mile for commercial aircraft is 2700 kJ/km 
 Typical average speed of commercial air trip is 180 meters per sec 

Assume jet fuel is about 85% carbon by weight, has a density of about 16 kg/m3 and a 
heating value of about 46 kJ/g 

 Solar constant is 1353 W/m2  
 U.S. average solar incidence is 13.6% of solar constant  
 Conversion to high yield biomass energy crops is about 0.5% of solar incidence  

Assume that about 50% of the biomass crop weight is carbon and that it has a heating 
value of about 18,600 kJ/kg 

 Production of methanol from wood yields about 780 liters per tonne of dry wood  
 Heating value of methanol is about 1.58 x 104 

MJ/m3 

 
 
18) What you understand by the terms “symbiosis” and “industrial ecology”. Give examples. 
 
19) Discuss for and against nuclear energy as a replacement for fossil fuel energy from 

sustainable development point of view? 
 
20) Read the following paragraph and answer the questions below:  
 

“In Earth's natural wealth, David Cohen writes that reserves of elements from platinum 
(used not only in every pollution-reducing automobile catalytic converter in use today but 
also in fuel cells) to indium (used in flat-screen TVs and computer monitors) and tantalum 
(used in mobile phones) are "being used up at an alarming rate." These metals are chemical 
elements and no synthetic replacement can be developed. Cohen cites the work of 
researchers like Armin Reller, a materials chemist at the University of Augsburg in 
Germany, who has predicted that supplies of indium, used in liquid-crystal displays, and of 
hafnium, a critical element for next-generation semiconductors, could be exhausted by 
2017. The world's zinc will be gone by 2037, Reller contends.”  
 
a)  What is your proposal to overcome such constraints for development as mentioned in 

the paragraph above? 
b) What are the data required to calculate the sustainable limiting rate of the metals 

mentioned in the paragraph above?  
 

21) When making a house, people prefer making huge houses which consumes a lot of material 
to construct and a lot of electricity to maintain. When buying a car, people prefer buying 
huge cars. They, particularly, the well-educated continue doing it despite knowing the 
consequences of the “fossil fuel peak” and “global warming induced climate change”. How 
would you explain such behaviour of both the educated and uneducated masses?   

 
prepared on May 21, 2008 


