
Population Projection



Introduction:

Population projection is a scientific attempt to peep
into the future population scenario conditioned by
making certain assumptions, using data relating to
the past available at that point of time.

The terms population estimate, population
projection, and population forecast are commonly
used, the differences between them are in
references and derivation.



2. Mathematical Method

 Arithmetic Growth Model 
 Geometric Growth Model
 Exponential Growth Model

Population Projection:

1. Population Balancing Equation Method
or Demographic Method



1. Population Balancing Equation:

The balancing equation method of population
estimation is a demographic method which
consider explicitly the time trend in the
components of population growth - fertility,
mortality and migration, and the resulting changes
in population.

This method is used for the inter-censal and post-
censal population estimates, provided that the
data on the components of population change are
available. It is expressed as:
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P0 = Population in the base year 
Pt = Population in tth year 
B = Number of live births during the period
D = Number of deaths during the period
IM = Number of immigrants during the period
OM = Number of emigrants during the period 

This method requires reliable civil registration
system and migration recording system to
provide reliable data on births, deaths,
immigration and emigration.



2. Mathematical Method

The mathematical method is based on the
estimation that growth rate given or derived using
the model is constant (no fluctuation), no
migration and excluding socio-economic setting
affecting population change.

i) Arithmetic Progression or AP Method:

This method assumes equal increase in population
each year and average increase per year is
calculated in the inter-censal period of 10 years
such as between 2001 and 2011.



The estimated mid-year population (Pt) for tth year
is expressed as:
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Where:
P0 = Population in base year (last census 2011)
r = Annual growth (absolute numbers)
t = time period
Pt = Estimated mid-year population in tth year
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ii) Geometric Progression or GP Method

This method is based on the assumption that annual
change in population increases in geometric
progression.
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Po : Population in the base year
Pt : Population in the tth year
t : Number of years
r :  Average annual growth rate
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4. Exponential Growth Method

Exponential growth model is based on the
assumption that population growth occurs
continuously rather than at discrete intervals. So,
it is more realistic approach. For population after
time t,
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Po : Population in the base year
Pt : Population in the tth year
t    : Number of years
r     : Annual exponential growth rate
e    :  constant (2.7182) –base of natural logarithm.  
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Causes and Impacts of Population Growth:

1. Causes of Population Growth:

i. Primary Causes:
 More births
 Lesser deaths
 Migration
(Immigration increases 
and emigration 
decreases population)  

ii. Secondary Causes:
 Low education status
 Low awareness of health
 Poor economy
 Poverty
 Religion / cultural factors
 Not adopting 
contraceptive measures



2. Effects of Population Growth:

 Hinders the pace of economic development 
 Deterioration in environmental and ecology
 Lower health status
 Inadequate / insufficient education, health and 
other facilities
 Disruption in social harmony 
 Food scarcity
 Unemployment
 Depletion of resources
 Low standard of living
 Crime and delinquency
 Social unrests



Exercise:

1. Estimate the population of a town after four years if the
present population of the town is 250,000 and annual
geometric growth rate is 2.5%.

2. Estimate the projected population of Nepal for the year
2023 given that the country’s population, according to
population census, increased from 23,214,681 in 2001 to
26,494,504 in 2011, by using a) AP Model, b) GP Model and
c) Exponential Growth Model.

3. Find the population of a town after three years if the
present population of the town is 201,600 and exponential
growth rate is 2.5%. Also find when the population of the
town will double.
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