I. HOW TO PROJECT POPULATION GROWTH USING THE COMPOUND GROWTH EQUATION 

For this you will need a calculator with an exponent key. 

The equation is: 

Future value = present value X (e)kt
where e equals the constant 2.71828 ... , k equals the rate of increase (expressed as a dec​imal, e.g., 5% would be 0.05), and t is the number of years over which the growth is to be measured. 

Replacing words with symbols, this equation becomes: 

N = No X (e)kt 

The variable No represents the value of the quantity at time zero, that is, the starting point. 

This equation is central to understanding exponential growth and is one of the few worth memorizing. Using it is not as intimidating as you may think. 

Sample Growth Calculation Here's an example. Let's figure out (demographers use the word project) the world population in 2020, given the mid-year 2000 population of 6.07 billion (6.07 X 109 or 6,070,000,000) and the latest growth rate of 1.25% per year. You can obtain current monthly world population figures at the Census Bureau's World POPClock website (http://www.census.gov/cgi-binJipc/popclockw). 

Here's how to do this calculation: 

2020 population = (6.07 X 109) X e(0.0125 X 20) 

How to do this calculation on a typical calculator. On a typical, nongraphics calculator, keystrokes are (commas are for punctuation only): 

Key in 0.0125 (the decimal equivalent of 1.25%), then X (multiply sign), then 20, then =. This gives you the exponent (the number to which e must be raised). Next hit the button labeled e. Note that on most calculators, e is labeled above a button having an​other label (frequently In). If this is the case on your calculator, you must hit the key la​beled 2nd or 2nd F first,-followed by the key with eX above it. Further, some calculators require you to hit the = key after the eX key. 

Next, key in x (multiply sign), followed by the present value (6.07 x 109; On most calculators this is done by keying in 6.07, then hitting the button labeled EE or EXP, then keying in 9. If the EE or EXP label is above the key, recall that you must first hit the key. labeled 2nd or 2nd F before punching EE or EXP.) Finally, hit the = sign. 

The correct answer is 7.79 billion. 

Now, project the population of Dhaka in 2056 at a growth rate of 6% per year using the compound growth equation. The 1998 population was 8 million. 

2056 population = (8.0 X 106) X e(0.06 X 58) 

= 2.6 X 108 

= 260 X 106 

The compound growth equation can also be rearranged. If you know the starting and ending population sizes over a given period, you can calculate the average growth rate over that period using the formula 

Also, you can calculate how long it would take a population of a given size to grow (or decrease) to a different size at a specified growth rate using 

II. Doubling Time 

When a population grows exponentially (by a percentage of the original number), the time it takes for the population to double, called doubling time (symbol "t") , can be approximately calculated using the following formula: 

t = (70/k)

where t = doubling time (usually in years) and k = the growth rate expressed as the fractional increase or decrease (for example, you would enter 0.07 for a 7% increase).
Derivation of Doubling Time To derive the doubling time formula, we revisit the compound growth equation: 

future value = present value X ekt, 

where e equals the constant 2.71828 ... , k equals the rate of increase (expressed as a dec​imal, i.e., 5% would be 0.05), and t is the number of years (or hours, days, etc.-whatever units you are using in k) over which the growth is to be measured. 

Replacing words with symbols, this equation becomes: 

N = No X ekt
The variable No represents the value of the quantity at time zero, that is, the starting point. 

If a population doubles in size (that is, increases by a factor of 2), the ratio NINo would be exactly 2. The equation is thus rearranged as follows: 

NINo = ekt 
2 = ekt 

Taking the natural log of each side of the equation: 

ln 2 = ln ekt
we get:

ln 2 = kt 

ln 2 = 0.693, so: 
0.693 = kt 

0.693/k = t 

For convenience sake, we round 0.693 to 0.70 and we also multiply the left side of the equation by 100/100, which allows you to enter the rate as a percentage (Le., 5% would now be entered as 5 instead of 0.05). Thus the final doubling time formula: 

t = 70/k
