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Growth and Development Strategies

Harrod-Domar Growth Model

Named after two famous economists: Sir Roy Harrod of England and Professor Evesey Domar of the US who independently formulated the model in the early 1950s. 
The development of this theory needs to be put in perspective of the Marshall Plan employed in Europe after World War II and the Depression of the 1930s.
Another economist, Sir Arthur Lewis, formulated a theory of labor while walking down the streets of Bangkok in the 1950s.  He suggested a ‘surplus labor’ model in which only capital was constant. This theory came out of the large number of unemployed workers in the Depression and the large number of underemployed rural people in LDCs. Lewis suggested that building factories would soak up this labor without causing a decline in rural production.

Since you had a surplus of labor, stated Lewis, machines – not labor – were the binding constraint on production. Production was proportional to machines. The supply of available workers seemed to be unlimited. In this time period, the USSR (the Soviet Union) was an example of an economy that had grown by pulling in excess labor from the countryside (and by instituting forced savings).
Lewis also said that “the central fact of economic development was rapid capital accumulation.”

The relationship between growth and Investment (accumulation of capital) is defined as the ratio of ‘required’ investment to desired growth and is called the Incremental Capital-Output Ratio (ICOR) and is thought to be somewhere between 2 and 5

How the Harrod-Domar Growth Model works

The basic model assumes that it is a closed economy and that there is no government, no depreciation of existing capital so that all investment is net investment, and that all investment (I) comes from savings (S).

Assume that there is a relationship between the total capital stock, K, and total GDP, Y.


For example, if $3 of capital is always necessary to produce $1 of 
GDP, it follows that any net additions to the capital stock in the form of new investment will bring about a corresponding increase in national output, GDP.

Now suppose that this ratio, known as the capital-output ratio, is 
3 to 1, and we define this as k.

Assume that the national saving ratio, s, is a fixed proportion of national output.

Assume that total new investment is determined by the level of total savings.

Therefore:


Savings, S, is some proportion, s, of national income, Y, such that





S = s (Y)


Investment, I, is defined as the change in capital stock, K, such that:





I = ∆K

Total capital stock, K, bears a direct relationship to total national output
(or income), Y, as expressed by the capital-output ratio, k, (new investment as a percentage of GDP) then:





K = kY

or

K/Y = k
or





∆K/∆Y = k
or





∆K = k (∆Y)
Since total national saving, S, must equal total investment, I, then:





S = I


From above we know that:





S = s (Y)




and that I = ∆K and ∆K = k (∆Y), so 

I = k (∆Y)

Therefore:





s (Y) = k (∆Y)

Now, divide both sides of the equation above first by Y and then by k, 

we obtain the following equation:




s/k = ∆Y/Y

Note that ∆Y/Y is equal to the rate of growth of GDP (the 

percentage change in GDP)

This gives us the Harrod-Domar Equation of economic development that states that:

The rate of growth of GDP (∆Y/Y) is determined jointly by the national saving ratio (usually expressed as a percentage), s, and the national capital-output ratio (expressed as an integer), k.

Therefore:

1) The growth rate of national income is directly (positively)  related to the savings ratio, i.e., the more an economy is able to save – and therefore invest – out of a given GDP, the greater will be the growth of that GDP.
2) The growth rate of national income is indirectly (negatively) related to the economy’s capital-output ratio, i.e., the higher is k, the lower will be the rate of GDP growth.

In order to grow, economies must save and invest a certain portion of their GDP.
How can we use this formula?
Assume that the national capital-output ratio of an LDC is 3 and that the aggregate savings ratio is 6% of GDP, then it follows that this country can grow at a rate of 2% per year.


∆Y/Y = s/k


% growth of GDP = 6%/3


% growth in GDP = 2%
Now, if national savings rate can be increased from 6% to 15%, then GDP Growth can be increased from 2% to 5% as seen below.


∆Y/Y = s/k


% growth of GDP = 15%/3


% growth in GDP = 5%
The ‘tricks’ of economic growth, according to this model, are simply a matter of increasing savings and investment.

The main obstacle to or constraint on development then is the relatively low level of new capital formation or investment in most LDCs.

Therefore, the ‘savings gap’ or what is later referred to as the ‘Financing Gap’ can be filled either through foreign aid or private foreign direct investment.

(See the handout Calculating ICOR for information on incremental capital-output ratio and how to calculate it. Basically ICOR is equal to the ratio of investment to GDP divided by the real economic growth. The smaller the value, the more efficient the investment.)

Is development merely a function of Investment in capital or, by extension, a function of Saving? Would aid based on this formula lead to the economic growth needed for attaining the takeoff stage (see info on Rostow on page 6) and achieving development?
There are other considerations to be taken into account because this model in the 1960s up to the 1990s did not work, though the Harrod-Domar Equation and ICOR are still employed today for quantifying AID to LDCs.
The Harrod-Domar model is still applied today to calculate short-run investment requirements for a target growth rate. Development economists calculate a ‘Financing Gap’ between the required investment and available resources and often fill the ‘Financing Gap’ with foreign aid.

‘Financing Gap’ equals difference between the required investment and the LDC’s savings

This model promised LDCs growth in the short-run through aid and investment.

How is the ‘Financing Gap’ determined:

Using our example above for increasing growth from 2% to 5%, assume that the country does not have enough saving and is only able to increase its saving ratio from 6% to 12% by instituting a mandatory old-age pension program. How much aid would need to be furnished?

In order to reach a target of 5% growth with an ICOR (k) of 3, Investment (as a % of GDP) needs to be 15%. Aid or foreign direct investment in the amount of 15% (necessary Investment) - 12% (projected National Savings) or 3% of GDP needs to be provided for investment.
capital-output ratio = 3

desired % growth in GDP = 5%

Investment (as % of GDP) required to achieve this growth = 15%

I (as % GDP) required (15%) – S (12%) = 3% of I required in aid
Target growth rate times ICOR gives investment requirements; a down side of this is that countries that saved less received more aid.

This is a short-run model since the aid provided this year went into invest-ment for this year which will go into next year’s economic growth. In order to continue growth, the process has to begin over again for the next year.

The Harrod-Domar Growth Model is fit together with W. W. Rostow’s, an economic historian from the United States, stages of growth as laid out in The Stages of Growth: A Non-Communist Manifesto. The stages are:

1) Traditional society: largely agricultural based, low productivity, low standard of living

2) Preconditions for takeoff into self-sustaining growth

3) Takeoff into self-sustained growth: important characteristics in this stage are high savings and investment rates

4) Drive to maturity

5) Age of high mass consumption

Rostow’s Developmental Stages of Growth

	







Time
Rostow’s takeoff stage reasserted the ideas of Lewis and Harrod-Domar. The ICOR employed by Rostow to determine the takeoff stage was 3 - 3.5.

In the period 1950-1995, Western countries gave one trillion US dollars (measured in 1985 dollars) in aid. Since virtually all of the aid advocates used the Harrod-Domar/Financing Gap model, this was one of the largest policy experiments ever based on a single economic model.

The graph on the previous page looks very similar to the production function graph where output is a function of labor and the more labor employed enables a larger amount of output to be produced. By adding other factors of development, such as capital, you have the Rostow Graph of Developmental Stages. However, there are non-quantifiable elements that are equally as important.

Many of the implicit assumptions made by Western countries in this time period were inappropriate and irrelevant. An adaptation of the Marshall Plan would not succeed in LDCs as it had in Europe because the European countries receiving aid possessed other conditions necessary to convert new capital effectively into higher levels of output:
1) Necessary structural conditions such as, for example, well-integrated money markets, banking systems, and highly developed infrastructure such as transportation facilities

2) Necessary institutional conditions such as, for example, well trained and educated manpower and an efficient government bureaucracy 

3) Necessary attitudinal conditions such as, for example, the motivation to succeed or the work ethic, social and economic mobility, and modern concepts including rationalism, scientific thought, and individualism
The Rostow and Harrod-Domar models of economic growth and development implicitly assume the existence of these same attitudes and arrangements in LDCs. In many cases they are not present and neither are the complimentary factors such as:

Managerial experience, skilled labor, and the ability to plan and administer a wide variety of development projects

It is not possible to state that development is simply a matter of removing obstacles and supplying various ‘missing components’ like capital, foreign exchange, skills and management – a task in which DCs could theoretically play a major role.
Besides physical capital which is the definition of capital in the Harrod-Domar model, there is human capital, organizational capital and technological knowledge which all come into play in economic growth and development.

Another problem with the Harrod-Domar model is that more labor is a factor in increasing total GDP, but only Investment in capital (machines) is taken into account.

Recapitulation of some problems with the Harrod-Domar Growth Model:

1) It equates growth and development

2) Domestic savings are insufficient so a financing gap arises

3) Labor is not a consideration for economic growth

4) Other structural, institutional, and attitudinal preconditions for economic growth and development are not taken into account

5) Foreign aid financing is not necessarily channeled to the investments with the highest social rate of return

6) Soft loans may cause debt repayment problems later and loans as well as savings were subject to “capital flight”
7) It’s a model that promises LDCs growth in the short run through aid and investment

(Soft loans are made on favorable terms; hard loans are made on market terms.)

Michael Todaro’s definition of development in Economics for a Developing World:

Development is a multidimensional process involving changes in structures, 
institutions, and attitudes as well as the acceleration of economic growth, the reduction of inequality, and the eradication of absolute poverty.

Development must represent the entire gamut of changes by which an entire social system, tuned to the diverse basic needs and desires of individuals and social groups within that system, moves away from a condition of life widely perceived as unsatisfactory, and moves towards a situation or condition of life regarded as materially and spiritually ‘better’.

Globalization - involves the spread of economic, social and cultural ideas 

across the world, and the growing uniformity between different places that results from this spread. It has come about as a result of the increased integration of national economies through the growth of international trade, investment and capital flows, made possible by rapid improvements in technology.
(Information for these pages was based on Economics for a Developing World  by Michael Todaro and The Ghost of Financing Gap by William Easterly)
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