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Is India’s space programme justified?
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This enquiry provides an opportunity for pupils to explore in depth a major current geographical issue which continues to receive considerable media and political coverage. This investigation will maintain its relevancy as more ‘space emerging nations’ (over fifty by current estimates) decide to invest heavily over the next decade in lunar programmes, despite experiencing many serious domestic social and economic challenges.

The enquiry begins by enabling the pupils to understand the extent of development issues which currently exist in India, as measured by a range of indicators. The emphasis here is on both understanding the rationale for each indicator and critiquing its value in terms of accurately highlighting the ‘real’ level of development in India. Pupils have an opportunity to apply a range of geographical techniques, including scatter graphs, to pursue a number of hypotheses. This enables the  pupils to see how the existence of such high levels of poverty and underdevelopment throughout India forms the basis of widespread criticism of US$1 billion being invested annually in a space programme. 

Next, pupils evaluate the arguments which support such investment. They are able to understand what is referred to as ‘the multiplier effect’ and why its occurrence is the major economic argument in favour of investment in space exploration. Then they are able to explore this process further by studying in depth the case study of the city of Bangalore (increasingly referred to as ‘Silicon Valley of India’), where initial investment by the government in space technology has resulted in private investment eight times greater, and the creation of 100,000 high-tech jobs nationally. Pupils are supported to make the link between such economic growth and the importance in India of stemming its ‘brain drain’ of scientists and engineers. Finally, in this section of the investigation pupils are able to reflect on some of the social and environmental benefits that have accrued from the Indian space programme, including the deployment of remote sensing satellites that can track the emergence and movement of cyclones and the annual monsoon rains.

As a summative exercise, pupils are challenged to take on the role of representatives of an advertising firm commissioned by a country set to make a huge annual investment in a domestic space programme. The brief is to produce a two-minute television advertisement to be played at peak time every day, which will convince people, whatever their current circumstances that such an investment is a worthwhile thing for the government to be doing. Pupils are able to draw upon all of the information researched on India and the United States through the investigation, to create a storyboard for their advertisement to form the basis of their ‘pitch’.
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Through this enquiry, pupils will be challenged and supported to:

· Identify, describe, explain and evaluate a wide range of traditional and contemporary indicators of development and quality of life.

· Apply a range of graphical techniques to analysing and explaining the relationship between various indicators of development, including hypothesis testing using scatter graphs, to identify patterns of correlation.

· Interpret a range of sources of geographical information to reach substantiated conclusions and judgements consistent with the evidence and communicate these in a variety of ways, including through visual representation, e.g. an advertising ‘pitch’; models; maps, numerical and quantitative skills and writing at length.

· Reflect on their own world view of current geographical issues and challenges and communicate their feelings and ideas appropriately.
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Pupils should be taught to:

Locational knowledge

Extend their locational knowledge and deepen their spatial awareness of the world’s countries, including their key physical and human characteristics.

Place knowledge

Understand geographical similarities, difference and links between places.

Human and physical geography

Understand physical geography relating to:

· Weather and climate.
Understand human geography relating to:
· International development.
· Economic activity.
Geographical skills and fieldwork

· Build on their knowledge of globes, maps and atlases and apply and develop this knowledge routinely in the classroom and in the field.

· Interpret topographical and thematic mapping, and aerial and satellite photographs.

· Use Geographical Information Systems (GIS) to view, analyse and interpret places and data.
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· Identification of limitations of Gross Domestic Product per head as indicator of development.

· Justifying the aspects of poverty in India which should be prioritised by the government.

· Identifying physical and human causes of poverty in Sub-Saharan Africa.

· Construction and interpretation of scatter graph showing the relationship between the percentage of Multidimensional Poverty Index (MPI) poor in a country and the intensity of poverty.

· Paragraph of writing explaining how the multiplier effect in economics works.

· Highlighting likely impact of ‘brain drain’ on both donor and recipient countries.

· Explanation of how space programme ‘spin offs’ now benefit people.

· Design and presentation of a television advertisement.
	Indicator
	Unit of measurement
	India
	United States

	Crude birth rate
	The number of live births per 1000 people per year
	19.89
	13.42

	Crude death rate
	The number of deaths per 1000 people per year
	7.35
	8.15

	Mother’s mean age at first birth
	The average age of a woman when she has her first baby
	19.9
	25.4

	Maternal mortality rate
	The number of deaths per 100,000 live births from any cause related to pregnancy and birth
	200
	21

	Infant mortality rate
	The number of deaths of children less than one year of age per 1000 live births
	43.19
	6.17

	Life expectancy at birth
	The average number of years that a person may expect to live
	67.8
	79.56

	Health expenditure
	% of Gross Domestic Product spent on health
	3.9
	17.9

	Physicians density
	Number of doctors per 1000 people
	0.65
	2.42

	Hospital bed density
	Number of hospital beds available per 1000 people
	0.9
	3.0

	Access to safe drinking water
	% of the population that has a safe source of water from which to drink
	92.6
	99.2

	Access to modern sanitation facilities
	% of population using safe sewerage and waste disposal systems
	36.0
	100

	Children underweight
	% of children under the age of five years who are underweight
	43.5
	1.3



	Obesity level
	% of adults with a body weight at least 20% higher than it should be
	33.0
	1.9

	Education expenditure
	% of Gross Domestic Product spent on education
	3.2
	5.4

	Literacy level
	% of population over fifteen years able to read and write
	62.8 (Overall)

75.2 (Male)

60.8 (Female)
	99.0 (Overall)

99.0 (Male)

99.0 (Female)

	School life expectancy
	Total number of years of schooling that a child can expect to receive
	12.0 (Overall)

12.0 (Male)

11.0 (Female)
	17.0 (Overall)

16.0 (Male)

17.0 (Female)

	Child labour
	% of children aged 5-14 years in full time employment
	12.0
	0

	Youth unemployment
	% of 15-24 year olds without work
	10.75
	17.3


CIA World Factbook 2013

The Multidimensional Poverty Index (MPI) was developed in 2010.It uses the same three dimensions as the HDI – health, education and standard of living – but measures them using ten indicators, rather than three, in order to give a much more precise measurement of standards of living. Each dimension and each indicator within a dimension is equally weighted.

	Dimension
	Indicators

	Health
	· Child Mortality

· Nutrition

	Education
	· Years of school

· Children enrolled

	Living Standards
	· Cooking fuel

· Toilet

· Water

· Electricity

· Floor

· Assets


The MPI shows two things: firstly the percentage of people who are poor in a country, i.e. the proportion of people who are deprived in at least 33% of the indicators below, and secondly, the intensity of that poverty, i.e. in how many of the ten indicators are they deprived? 

The indicators are:

· Education

1
Years of schooling: deprived if no household member has completed five years of schooling.

2
Child school attendance: deprived if any school-aged child is not attending school up to Class 8.

· Health

3
Child mortality: deprived if any child has died in the family.

4
Nutrition: deprived if any adult or child is malnourished.

· Standard of Living 

5
Electricity: deprived if the household has no electricity.

6
Sanitation: deprived if the household’s sanitation facility is not improved, or if it is improved but is shared with other households.

7
Drinking water: deprived if the household does not have access to safe drinking water, or safe drinking water is more than a thirty-minute walk from home round-trip.

8
Floor: deprived if the household has a dirt, sand or dung floor.

9
Cooking fuel: deprived if the household cooks with dung, wood or charcoal.

10
Assets ownership: deprived if the household does not own more than one radio, TV, telephone, bike, motorbike or refrigerator and does not own a car or truck.

A real example is the country of Niger where 92.7% of the country’s population is MPI poor and the intensity of poverty is 69.3%.

	Country
	% of people who are MPI poor
	Average intensity of MPI poverty
	
	Country
	% of people who are MPI poor
	Average intensity of MPI poverty

	Albania
	1.4
	37.7
	
	Ecuador
	2.2
	41.6

	Angola
	77.4
	58.4
	
	Egypt
	6.0
	40.7

	Argentina
	3.0
	37.7
	
	Estonia
	7.2
	36.5

	Armenia
	1.1
	36.2
	
	Ethiopia
	88.6
	63.5

	Azerbaijan
	5.3
	39.4
	
	Gabon
	35.4
	45.5

	Bangladesh
	57.8
	50.4
	
	Gambia
	60.4
	53.6

	Belarus
	0.0
	35.1
	
	Georgia
	0.8
	35.2

	Belize
	5.6
	42.6
	
	Ghana
	31.2
	46.2

	Benin
	71.8
	57.4
	
	Guatemala
	25.9
	49.1

	Bhutan
	27.2
	43.9
	
	Guinea
	82.5
	61.3

	Bolivia
	20.5
	43.7
	
	Guyana
	13.4
	39.5

	Bosnia and Herzegovina
	0.8
	37.2
	
	Haiti
	56.4
	53.0

	Brazil
	2.7
	39.3
	
	Honduras
	32.5
	48.9

	Burkina Faso
	82.6
	64.9
	
	Hungary
	4.6
	34.3

	Burundi
	84.5
	62.7
	
	India
	53.7
	52.7

	Cambodia
	52.0
	48.4
	
	Indonesia
	20.8
	45.9

	Cameroon
	53.3
	53.9
	
	Iraq
	14.2
	41.3

	Central African Republic
	86.4
	59.3
	
	Jordan
	2.4
	34.4

	Chad
	62.9
	54.7
	
	Kazakhstan
	0.6
	36.9

	China
	12.5
	44.9
	
	Kenya
	47.8
	48.0

	Colombia
	5.4
	40.9
	
	Kyrgyzstan
	4.9
	38.8

	Comoros
	73.9
	55.2
	
	Laos
	47.2
	56.5

	Côte d'Ivoire
	61.5
	57.4
	
	Latvia
	1.6
	37.9

	Croatia
	4.4
	36.3
	
	Lesotho
	35.3
	44.1

	Czech Republic
	3.1
	33.4
	
	Liberia
	83.9
	57.7

	Djibouti
	29.3
	47.3
	
	Macedonia
	1.9
	40.9

	Dominican Republic
	4.6
	39.4
	
	Madagascar
	66.9
	53.3

	Congo, Democratic Republic of the
	73.2
	53.7
	
	Malawi
	72.1
	52.8


	Country
	% of people who are MPI poor
	Average intensity of MPI poverty
	
	Country
	% of people who are MPI poor
	Average intensity of MPI poverty

	Maldives
	5.2
	35.6
	
	Sierra Leone
	77.0
	57.0

	Mali
	86.6
	64.4
	
	Somalia
	81.2
	63.3

	Mauritania
	61.7
	57.1
	
	South Africa
	13.4
	42.3

	Mexico
	4.0
	38.9
	
	Sri Lanka
	5.3
	38.7

	Moldova
	1.9
	36.7
	
	Suriname
	8.2
	47.2

	Mongolia
	15.8
	41.0
	
	Swaziland
	41.4
	44.5

	Montenegro
	1.5
	41.6
	
	Syria
	5.5
	37.5

	Morocco
	10.6
	45.3
	
	Tajikistan
	17.1
	40.0

	Mozambique
	79.3
	64.6
	
	Tanzania
	65.2
	56.3

	Myanmar/Burma
	31.8
	48.3
	
	Thailand
	1.6
	38.5

	Namibia
	39.6
	47.2
	
	East Timor
	68.1
	52.9

	Nepal
	64.7
	54.0
	
	Togo
	54.3
	52.4

	Nicaragua
	28.0
	45.7
	
	Trinidad and Tobago
	5.6
	35.1

	Niger
	92.4
	69.4
	
	Tunisia
	2.8
	37.1

	Nigeria
	54.1
	57.3
	
	Turkey
	6.6
	42.0

	Occupied Palestinian Territories
	1.4
	37.3
	
	Uganda
	72.3
	50.7

	Pakistan
	49.4
	53.4
	
	Ukraine
	2.2
	35.5

	Paraguay
	13.3
	48.5
	
	United Arab Emirates
	0.6
	35.3

	Peru
	19.9
	43.2
	
	Uruguay
	1.7
	34.7

	Philippines
	13.4
	47.4
	
	Uzbekistan
	2.3
	36.2

	Congo, Republic of the
	40.6
	51.2
	
	Vanuatu
	30.1
	42.7

	Russia
	1.3
	38.9
	
	Vietnam
	17.7
	47.2

	Rwanda
	80.2
	53.2
	
	Yemen
	52.5
	53.9

	São Tomé and Príncipe
	34.5
	44.7
	
	Zambia
	64.2
	51.2

	Senegal
	66.9
	57.4
	
	Zimbabwe
	39.7
	45.3

	Serbia
	0.8
	40.0
	
	
	
	


Source: Alkire, S. Roche, JM. Santos, ME. and Seth, S (November 2011) http://ophi.qeh.ox.ac.uk. Multidimensional Poverty Index: 2011 Data. Oxford Poverty and Human Development Initiative. Available at: www.ophi.org.uk/policy/multidimensional-poverty-index/.
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Plot the below scatter graph to show the relationship between the percentage of people who are MPI poor and the average intensity of MPI poverty 
in 107 countries.
	Country
	1.

Level of world technology
ranking
	2.

International Monetary Fund (IMF) ranking of standard of living (out of 184 countries)
	3.

World Bank ranking of standard of living (out of 189 countries)
	4.

Central Intelligence Agency (CIA) ranking of standard of living out of 191 countries
	5.

United Nations ranking of standard of living out of 193 countries
	6.

Human Development Index ranking out of 187 countries
	7.

International Labour Organisation (United Nations) adjusted average wage ranking out of 72 countries
	Total ranking of standard of living. Add up the total of columns 1–7. The lowest will be ranked 
1 and the highest 10 
	Happiness Index assessment out of 111 countries

	Japan
	1
	24
	28
	26
	15
	17
	17
	
	45

	Singapore
	2
	8
	12
	13
	13
	9
	14
	
	90

	United States of America
	3
	9
	13
	14
	14
	5
	4
	
	105

	United Kingdom
	4
	23
	26
	26
	26
	14
	5
	
	41

	Canada
	5
	10
	14
	14
	15
	8
	12
	
	64

	Netherlands
	6
	13
	16
	16
	18
	4
	16
	
	66

	China
	7
	83
	84
	84
	83
	91
	71
	
	60

	Sweden
	8
	7
	10
	10
	12
	12
	7
	
	52

	Australia
	9
	5
	7
	7
	9
	2
	15
	
	76

	Finland
	10
	14
	18
	18
	16
	24
	9
	
	70
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Example storyboard:

Template:
	Action
	Dialogue
	Timing (seconds)
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