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HIGHNOON PROJECT: Regional Socio Economic Scenarios  

FACTSHEET 
 
What are socio economic scenarios? 
Socio economic scenarios are probabilistic pathways of socio economic development based on 
assumptions concerning future trends. Projections of population, economic development and associated 
food and water demands amongst others constitute socio economic scenarios.  
 
Need for socio economic scenarios  
The HighNoon project aims to assess the impact of climate change on the Ganges river basin. Changes on 
both supply and demand side, act and interact with each to influence the vulnerability of the Ganga basin to 
the impacts of climate change. While, impacts of variations in precipitation and glacial retreat could have 
serious implications for the water supply in the basin, socio economic drivers like population growth and 
changes in living standards amongst others could multiply demands for drinking water, irrigation and 
electricity generation. Therefore it is important to comprehend future socio economic trends to assess the 
demand for water resources in the basin. The scenarios developed in the HighNoon project will also be 
used to inform stakeholders from different locations in the Ganges basin on what developments could be 
possible and where the main uncertainties are. 
 
How is it calculated?  
Socio economic scenarios are calculated by a complimentary top down and bottom up method. An inventory 
of existing global scale scenarios are first zoomed in to Indian region. Then an elaborate inventory of 
existing local scale scenarios is developed for population, economic growth, food, water and health care 
demand. An attempt is made to integrate the two scenarios and compare them in order to arrive at 
scenarios most suitable at local scales. 

 
 
Key Global Projections for the Indian Region  

·  The UN projects a population increase for India from around 1.2 billion today until 1.6 billion in 
2050 (Figure 1) 

·  India would see growth rates of approximately 7 % per year in the first years towards 4 % during 
2020-2030 (Figure 2) 

·  India will need approximately one million sq km additional cropland to be able to produce enough 
food crops for its growing population (Figure 3) 

·  The total crop production will almost double between 2010 and 2050 
·  Water use in India (including Pakistan and Bangladesh) will see an increase of 18% (1287 

km3/year in 2005 to 1337 km3/year in 2030) (Figure 4) 

Bottom up district 
level data analysis  

Top down global 
downscaling + 
Model simulated  



·  The increase in number of people living under water stress in India is mainly driven by population 
changes (changes in withdrawal), and not so much by climate change yet. 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
Figure 5: Projection of population living under water stress up to 2030 
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Figure 4: Projections of water use by 
sector in India up to 2050. 
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Key bottom up projections (local scenarios) for selected states in the Ganges basin   
Two scenarios are considered in the local scenario generation exercise: A BAU (Business as usual) and an 
alternate scenario. Local SES for five states are constructed namely, Uttarakhand, Uttar Pradesh, Bihar, 
Jharkhand and West Bengal. Some key facts, trends, figures and maps are highlighted. 
 
1. State population projections  

BAU Scenario 
�  According to the scenario B of the PFI (Population Foundation of India) report India’s population 

will be around 1.85 billion in 2100 peaking in the third quarter of the century and declining 
thereafter  

�  Uttar Pradesh and Bihar are expected to have a steady population growth rate while the states like 
West Bengal and Uttarakhand and Jharkhand to have a stagnant rate 

�  Overall the population will continue to grow in all districts in the basin except in places like Kanpur 
Dehat in Uttar Pradesh and Tehri Grahwal in Uttarakhand 
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Figure 6: Projected total Population of the selected states under BAU Scenario 

 
Alternate Scenario 
�  According to the scenario A of the PFI report India’s population will be around 2.1 billion in 2100. 
�  At the state level some states like Uttar Pradesh and Bihar are expected to have a steady 

population growth rate while the states like West Bengal and Uttarakhand and Jharkhand have a 
stagnant population growth rate. 

 
Figure 7: Projected total Population of the selected states under Alternate Scenario (Source, PFI) 
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2. Urbanization and Urban Population Trends  
BAU Scenario 

�  In magnitude terms urban population will be lower than the rural population but the rate of 
growth of urban population will be faster than the rural population. 

�  The urban Population will steeply escalate in Uttar Pradesh, while it will somewhat decrease in 
Bihar. In the other three sates it will undergo a stagnant growth rate. 

�  The rate of urabanization represented by the urbanization Index [(Urban Population/Total 
Population)*100] gives a striking picture with Bihar steadily declining while the rest of the states 
are escalating lead by Uttarakhand followed by West Bengal and Uttar Pradesh. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: Projected Urban Population of the selected states under BAU Scenario (Source: PFI) 
 

Alternate Scenario 
�  The urban population will steeply escalate in Uttar Pradesh, while it will somewhat decrease in 

Bihar. In West Bengal Urban population is expected to grow but only slightly. In the other two 
states it is expected to follow more or less a stagnant trend. 

�  The rate of growth of urban population will be higher in the alternate scenario compared to 
BAU. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8: Projected Urban Population of the selected states under BAU Scenario (Source: PFI) 
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3. District-scale Population Projections 
BAU scenario 

At a district level, the results are very heterogeneous. Overall population is increasing in all the 
districts (with few exceptions), with rural population and urban population both increasing steadily 
in some while in others the former is increasing and the latter is stagnant, while in some others the 
former is decreasing and the latter is increasing. Depending on the individual characteristics of the 
states and some of its districts the results are varying highly form one district to another and from 
one state to another. 

Alternate Scenario 
At the district level there are no gross variations of the main trends. The districts with an increasing 
trend of population in the BAU scenario show an increase in the alternative scenario and vice 
versa. However the magnitude of increase of the population parameters in the alternative scenario 
was much higher than that of the BAU scenario. The magnitude of increase is proportional to the 
increase in the total population of the state in each corresponding year vis-à-vis the BAU scenario. 

An illustrative example comparing the changes in district level populations across years 2001, 2031 and 
2051 is given below in Map 2: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MAP 1: Changes in district-scale total population for year 2001, 2031 and 2051 for Uttarakhand, Uttar 
Pradesh, Bihar, Jharkhand and West Bengal. Left side: BAU Scenario, Right side: Alternate scenario 
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4. State level GDP projections  
·  Only one scenario was developed (corresponding to the BAU Scenario). 
·  Industry and services have a far greater contribution to the GDP than agriculture for all five states. 
·  In West Bengal, Bihar and Uttarakhand, although presently the service sector contributes more to 

the economy, the industrial sector in expanding more quickly and between 2030 and 2040, the 
industrial sector is expected to become the major contributor (Figure 9). 

·  Agriculture has a fair contribution in West Bengal, Bihar and Uttar Pradesh. However in Jharkhand 
and Uttarakhand it has very little contribution (Figure 9). 
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JHARKHAND

0
100000
200000
300000
400000
500000
600000
700000
800000

1
99

9
2

00
3

2
00

7
2

01
1

2
01

5
2

01
9

2
02

3
2

02
7

2
03

1
2

03
5

2
03

9
2

04
3

2
04

7
2

05
1

Time

G
D

P
 in

 C
ro

re
 R

u
p

ee
s

Agriculture

Industry

Services

Jharkhand

UTTARAKHAND

0
100000
200000
300000
400000
500000
600000
700000
800000
900000

1000000

199
9

200
3

200
7

201
1

201
5

201
9

202
3

202
7

203
1

203
5

203
9

204
3

204
7

205
1

Time

G
D

P
 in

 C
ro

re
 R

u
p

ee
s

Agriculture

Industry

Services

Uttarakhand

 
Figure 9: State level GDP projections and sectoral contributions to GDP 

 
 
 
 
 



5. District-scale GDP Projections 
The total districts GDP as well as the contribution of different sectors to districts GDP vary widely depending 
on respective socio-economic conditions. Map 2 below shows the change in District scale GDP over the 
years (2001, 2031 and 2051). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
Map 2: District scale GDPs (In Crore Rupees) for year 2001, 2031 and 2051 for states of Uttarakhand, Uttar 
Pradesh, Bihar, Jharkhand and West Bengal for BAU scenario. 
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6. Food demand 
BAU Scenario 

The districts in the states with high population such as Uttar Pradesh, Bihar and West Bengal have 
a higher demand for food. 

Alternate Scenario 
Projections for parts of Bihar and Eastern UP show an increasing food demand over the years 
while the demand in states of Uttarakhand, Jharkhand and Wert Bengal is almost the same.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Map 3: District scale food demand (In tons/year) for year 2001, 2031 and 2051 for states of Uttarakhand, 
Uttar Pradesh, Bihar, Jharkhand and West Bengal. Letf side: BAU Scenario Right Side: Alternate Scenario 
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7. Water Demand  
Water demand is estimated for both irrigation and domestic water supply for the two scenarios. 
BAU Scenario 

The districts in states with high population such as Uttar Pradesh, Bihar and West Bengal have a 
higher demand for water. 

Alternate Scenario 
Projections for parts of Bihar and Eastern UP show an increasing food demand over the years 
while the demand in states of Uttarakhand, Jharkhand is almost the same.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map 4: District scale water demand for irrigation (In BCM) for year 2001, 2031 and 2051 for states of 
Uttarakhand, Uttar Pradesh, Bihar, Jharkhand and West Bengal for BAU scenario.  
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8. Rural Health Infrastructure 
BAU Scenario 

District level projections on rural health infrastructure shows that the states which are expected to 
have higher population growth rates in the future, such as Uttar Pradesh and Bihar, are likely to 
have deficiencies in the health services in terms of adequate coverage of population by health 
centers. States like Uttarakhand, Jharkhand and West Bengal are comparatively better off.  
 

Alternate Scenario 
In the alternate scenario with assumes a higher population growth rate, more districts in each state 
are projected to face deficits in health infrastructure coverage of the rural population. State level 
trends however remain same with Uttar Pradesh and Bihar showing higher deficits than the other 
three states. 

 
Illustrative example for state of Uttarakahnd is shown through graphs in Figure 10 and 11 below. In BAU 
scenario for year 2031, 5 districts out of 13 show a projected deficit in number of health centers providing 
primary health care to rural population in these districts. However, in an alternate scenario, 10 districts out of 
13 show a projected deficit. 

Figure 10: Health sub centre projections for 2031 BAU Scenario for state of Uttarakhand 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11: Health sub centre projections for 2031 Alternate Scenario for state of Uttarakhand 
 

Uttarakhand: Health Sub Centre Projection (2031)
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Limitations and Uncertainty  
1. These projections are not forecasts and therefore should not be judged in terms of absolute accuracy. 

They  provide qualitative picture of the socio economic futures in the basin 
2. Most of the data are obtained from the decadal figures of Census of India (1991, 2001). Hence the 

values for the years in between had to be extrapolated and might differ from the actual value. 
3. The figures obtained through this exercise are not reflective of the entire basin as only five states have 

been considered out of eleven. However the scope would be increased to include all the states.  
4. Severe paucity of data because the states of Jharkhand, Uttarakhand were newly formed as were many 

districts in Uttar Pradesh and Bihar  
5. These scenarios are derived through a set of assumptions, like:  

·  Fertility was assumed to be a logistic path i.e. it will decrease steadily while the pace of decline will 
slow down as lower values are approached 

·  The productivity of each worker in a given state for a given sector remains the same throughout the 
state for all districts, for that sector 

·  For the BAU scenario, the working population will continue to grow at the same rate as it has on an 
average for the last 20 years 

·  The study does not take into consideration prices, or wages which might vary locally, even 
between districts 

·  For health sector, the trend in the rate of change of health sub-centers at the state level is used as 
a proxy for the changes in the districts within each state 

 
 


