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Handout 13: The demand for education 
Prof O’Connell / Ec 81 Economic Development / Fall 2018 
 
What follows is a clarified version of the handout from Oct 24.  Rather than focus on the demand 
“curve” for education, I focus mainly on the quantity demanded.  If we model education as an 
investment choice, the quantity demanded is the number of children of relevant age for whom the 
parents calculate 𝐼𝑅𝑅 > 𝑟.  We can use this to derive a conventional-looking demand curve for 
education (as I did in class), but only by making the restrictive assumption that we are looking at a set of 
households who all have the same cost of borrowing.  A more general approach is simply to observe 
that when education is viewed as a financial investment, the demand for enrollment will be an 
increasing function of anything that increases the 𝐼𝑅𝑅𝑠 at the household level, and a decreasing 
function of anything that leads to higher costs of borrowing.   
 
Private 𝐼𝑅𝑅𝑠 can easily differ from social 𝐼𝑅𝑅𝑠, and private costs of borrowing may differ from the social 
discount rate.  This provides an “ECON 001” reason for governments to intervene in the private choice 
of education (e.g., by constructing schools and subsidizing fees), in order to try to bring private 
incentives into line with the net social value of education (recall Hall and Jones 1999, who defined social 
infrastructure as policies and institutions designed to align private incentives with social returns). 
Whether the pattern of intervention is appropriate or not from this perspective may of course vary from 
country to country. 
 
[All changes in this handout, by comparison with the one I distributed in class, are in red type.] 
 
An investment decision involves incurring financial costs up front, in return for financial benefits in the 
future.  When does it make sense to invest?   
 
1. Understanding the discount rate.  
In a world of constant interest rates and no uncertainty, the discount factor a household or firm should 

apply to future real costs and benefits is [1 (1 + 𝑟)]⁄ 𝑡
, where 𝑟 is the agent’s cost of borrowing.  The 

term [1 (1 + 𝑟)]⁄ 𝑡 is typically referred to as the discount factor, and 𝑟 is referred to as the agent’s 
discount rate. 

 
To see this, think first in nominal terms.  Suppose that a firm or household (an “agent”) can 
borrow money at nominal interest rate 𝑖,  and that this interest rate is constant over time.  If 
this agent borrows a dollar this year, s/he will owe the lender (1 + 𝑖) nominal dollars next year, 
or (1 + 𝑖)2 dollars two years from now, or (1 + 𝑖)𝑡  𝑡 years from now.  If we consider the 
current year to be year zero, the opportunity cost of that current dollar in terms of future dollars 
is therefore (1 + 𝑖)𝑡 .  Flipping this calculation around, the present value to this agent – i.e., the 
value in current dollars – of a dollar to be received 𝑡 ≥ 0 years from now is only [1 (1 + 𝑖)⁄ ]𝑡 , 
because the opportunity cost of that future dollar – i.e., what you would have to give up this 
year in order to obtain that future dollar – is only [1 (1 + 𝑖)⁄ ]𝑡 .  The same logic holds with 
respect to a unit of real goods and services received in year 𝑡: the opportunity cost of that unit, 
in terms of real goods and services given up today, is [1 (1 + 𝑟)⁄ ]𝑡 where 𝑟 is the real interest 
rate at which the agent can borrow. 

 
When considering an investment that will cost an amount 𝐼 in the current period and pay off an amount 
𝛱 in future periods, the agent can calculate the present value of the investment simply by discounting all 
costs and benefits appropriately, depending on the period in which these costs or benefits are received.  
To take two extreme examples, project A is a 1-period investment where the agent spends 𝐼 this year 
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and receives a single-year payout of 𝑅 next year and nothing after that.  The present value of this 
investment is 
  

𝑃𝑉𝐴 = −𝐼 +
𝛱

1 + 𝑟
. 

 
Project B is an investment with a perpetual payoff: the initial investment 𝐼 yields a real payoff of 𝑅 
forever.  The present value of this project (using the formula for a convergent infinite series, in your 
textbook) is 
 

𝑃𝑉𝐵 = −𝐼 +
𝛱

1 + 𝑟
+

𝛱

(1 + 𝑟)2
+

𝛱

(1 + 𝑟)3
+ ⋯ = −𝐼 +

𝛱

𝑟
. 

 
These two examples differ in terms of the horizon of the investment project, and any realistic 
investment project tends to be in the middle, with a duration between 1 year and perpetual.  But notice 
the key implication, which holds regardless of duration: the present value of the investment is a 
declining function of the agent’s discount rate.   
 
2. Deciding when to invest 
If the agent seeks to maximize its financial well-being, it will want to undertake investments that have a 
high present value per dollar invested. To rank alternative projects, it is useful to define the internal 
rate of return (IRR) on a project as the discount rate that would generate a zero present value on that 
project.  Looking at our two examples, we see that 
 

𝐼𝑅𝑅𝐴 =
𝛱

𝐼
− 1,     𝐼𝑅𝑅𝐵 =

𝛱

𝐼
. 

 
In other words, the internal rate of return is an increasing function of the revenue generated by the 
investment, and a decreasing function of the cost of the investment.  This qualitative conclusion is robust 
whenever the revenues from a project are deferred relative to the costs (virtually the definition of an 
investment project). The agent will want to avoid any investment that has an internal rate of return 
below the agent’s discount rate – such an investment would make the agent worse off in present-value 
terms. In fact the agent should implement every project available to him/her that has an internal rate 
of return exceeding the agent’s discount rate (i.e., exceeding the agent’s opportunity cost of 
borrowing).   
 
3. Calculating the demand for education 
To calculate the demand for a given level of education (e.g., primary or secondary) in a given population 
of households with children of school age, an economic approach would suggest viewing the education 
decision as an investment.  The up-front costs include school fees, other costs (e.g., transport to and 
from school) and any financial loss due to the reduction in the household’s supply of child labor.  The 
benefits to the household include the increase in the child’s future wages.  These costs and benefits 
could vary across households or even across children within a household; and the opportunity cost of 
funds could also vary across households. For the community as a whole, the total quantity demanded 
of any given level of education would simply be the number of children of relevant age in that 
community for which the household calculates 𝑰𝑹𝑹 > 𝒓.    
 
Consider secondary education as an example.  In class we will “approximate” the secondary-education 
choice as one that has a perpetual return equal to the difference between real wages of secondary-
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school graduates and real wages of primary-school graduates.  This yields an internal rate of return (with 
“private” here referring to a calculation by the household) to secondary education of  
 

private 𝐼𝑅𝑅 =
𝑤𝑆𝐸𝐶 − 𝑤𝑃𝑅𝐼

𝐹𝑒𝑒𝑠 + 𝑤𝑃𝑅𝐼
. 

 
Households would calculate the anticipated 𝐼𝑅𝑅 for their children and compare it with their borrowing 
cost.  The overall demand for secondary education within any population would therefore be an 
increasing function of the job-market opportunities available to secondary-school graduates (𝒘𝑺𝑬𝑪), 
and a decreasing function of borrowing costs (𝒓), school fees (𝑭𝒆𝒆𝒔), and job market opportunities 
for primary-school graduates (𝒘𝑷𝑹𝑰).     

If we are willing to assume that the households in a given population all face the same cost of 
borrowing, we can draw a conventional-looking demand curve for secondary education by using the 
horizontal axis to measure the number of children enrolling in secondary school and the vertical axis to 
indicate the (common) cost of borrowing for the households in which these children are living.  In this 
setting, the “demand curve” can be constructed by simply lining up the children along the horizontal 
axis, from the child with the highest 𝐼𝑅𝑅 to the child with the lowest, and then plotting their 𝐼𝑅𝑅𝑠 (the 
𝐼𝑅𝑅𝑠 would differ across children reflecting differences in labor-market prospects and fees or other 
costs).  This entire demand curve would shift to the right with any population-wide increase in 𝑤𝑆𝐸𝐶 , 
reduction in 𝐹𝑒𝑒𝑠, or reduction in 𝑤𝑃𝑅𝐼 , because for any given cost of borrowing, each of these things 
would increase the number of children for whom the internal rate of return to secondary education 
exceeded the cost of borrowing.  We could then determine how many children will go to secondary 
school for any value of the real cost of borrowing, as I did in class.  But a more general/flexible model 
would just mirror the discussion above and say that the demand for secondary enrollment (= number of 
children sent to school) is an increasing function of any factor that increases internal rates of return and 
a decreasing function of any factor that increases borrowing costs. 
 
4. Contrasting private returns with social returns 
In class we will distinguish this private IRR from the social return to education, which in the case of 
secondary education (and assuming a perpetual return as in the private case above) takes the form 
 

social 𝐼𝑅𝑅 =
𝑆𝑀𝑃𝐿𝑆𝐸𝐶 − 𝑆𝑀𝑃𝐿𝑃𝑅𝐼 + 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙𝑖𝑡𝑖𝑒𝑠

(𝐹𝑒𝑒𝑠 + 𝑠𝑢𝑏𝑠𝑖𝑑𝑖𝑒𝑠) + 𝑆𝑀𝑃𝐿𝑃𝑅𝐼
. 

 
 
where SMPL is the social marginal product of labor.  Policymakers seeking to maximize social welfare 
would want households to choose secondary education for their children whenever the social internal 
rate of return exceeded a social discount rate.   

Notice that private incentives may not be very well aligned with social costs and benefits. 
Generally the social discount rate is viewed as being below the private discount rate (largely because 
sovereign governments can borrow more cheaply than households or firms can) – this could justify 
subsidized loans to cover the costs of education, or subsidies to eliminate private fees.  But it is also 
clear from the formulas above that social internal rates of return may differ substantially from private 
𝐼𝑅𝑅𝑠, and that both categories of 𝐼𝑅𝑅 may differ by gender or other characteristics of children, as well 
as by category of education (primary, secondary, tertiary).  These differences could provide a rationale 
for targeted subsidies or other targeted demand-side interventions, if the government has the capacity 
to carry these out.  
 


