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Introduction

Adam Smith wrote about "The Nature and Causes of the Wealth of Nations," but left the problem of measuring "the wealth of a nation" largely unsolved. 

As the science of economics advanced and economists began to use statistical methods extensively, this task acquired greater importance.  With technological advancements it also became automated and much easier than ever before.
The wealth of a nation is its economic size.  One way to define this is to say it’s the total amount of output that an economy produces.  In today’s world, this is considered to be the MOST IMPORTANT indicator of economic activity and wellbeing.  It is a statistic that is published annually by all governments of the world as well as by international organizations such as the UN, the World Bank, the IMF, and many others.

How do we measure national output? 
Gross Domestic Product: Definition



Gross Domestic Product 

GDP is the total market value of a country’s output.  Specifically, it is the total market value of all final goods and services produced during a given period of time by factors of production located within a country.

This is the most basic definition.  It simply states that GDP as the sum of the market value of all products produced (i.e. all goods and services).  

A simple mathematical expression for this definition is Σ QiPi where Qi is the quantity produced of good or service i in an economy that has n products (goods and services), and Pi is the price of each of these n goods or services.  

Note the following 

a) GDP does not include used goods or paper transactions (stocks, bonds, etc.).
b) GDP is not a measure of how much money there is, or how much is bought.  It’s a measure of how much a country produces.  
c) GDP does not include intermediate goods, only final goods.
d) GDP is based on market value; therefore, all non-marketable goods and services (such as those done at home by non-paid members of the household, or any other goods and services not sold in formal markets) are excluded.

e) GDP is based on resources that are located “within a country”.  In other words, we are measuring “domestic” production, so what is counted is all production that uses factors (land, labor, and capital) that are physically located in a country.

Why the emphasis on final goods and services? 
Because this solves the problem of double-counting.

The Problem of Double-Counting


We want to be sure that each item produced is counted only once. In a complex modern economy, this may be more difficult than it might appear. 

Consider the example in the table below. 
In this example, the farmer supplies raw material to the miller, and the miller supplies raw material to the baker. 

	firm:
	Sells:
	for:

	Farmer
	Wheat
	    500 L.L.

	Miller
	Flour
	 1,000 L.L.

	Baker
	Bread (one bag)
	1,500 L.L.


Now suppose we just count the value of all the sales and sum everything together. 
We have 500 sold by the farmer plus 1,000 sold by the miller plus 1,500 sold by the baker for a grand total of 3,000. 
But this is an exaggeration. We have counted the flour twice and the wheat three times. 
This is the problem of double-counting. We need to find ways to measure national output without this error. 

One way to do this is to focus on value added. 
Value added is defined as the revenue of the firm minus the amounts paid to other firms (for raw and semi-finished materials and services).   GDP could be computed as the sum of all the values added in the production of goods and services.  This will eliminate the possibility of double counting, but this is not the standard method utilized by governments around the world.
Another way is to focus on market value of the final goods (as opposed to intermediate goods).  This is the method used in this presentation.  Final goods are defined as the goods destined for the end user (as opposed to “intermediate users”).  In the example above, flour and wheat are raw materials (a type of an intermediate good) and so they are excluded.
How do we compute GDP?  There are two ways:  Expenditure method and income method.  Both lead to the same final figure.
Calculating GDP via the Expenditure Approach


This method calculates GDP from the perspective of who is spending on final goods and services.  
There are four sectors in the open economy: households, firms, government, and the external sector.  The spending they do have special names.
Spending by households for consumption goods is part of final demand, in the sense that the goods and services the household buys will not be used to produce other marketable goods and services. 
Similarly, investment by businesses is part of final demand, in so far as the investment goods are durable and will not be used up within the same time period.  Rather they will be used to make other goods over a long period.
Computing GDP via this approach has four components: 

· Consumption expenditure. 

· Investment expenditure. 

· Government expenditure. 

· Net Exports. 
Consumption Expenditure 

Consumption expenditure is the sum of the “households” sector expenditures on goods and services produced during the year in question.  For most countries, this forms the largest expenditure category in GDP.
The subcategories of consumption expenditure are 

1. Services (such as those provided by doctors, barbers, and taxi drivers).
2. Nondurable goods (perishable products that we consume in a relatively short time such as food and gasoline.) 

3. Durable goods (includes household appliances such as washing machines, TVs, and refrigerators; home computers; or cars.  These are goods that are consumed over a longer period of time.)
Gross Private Domestic Investment
Investment for an economist refers to any expenditure on a good that will be used to create value in the future.  This is to be distinguished from the term “investment” as loosely used by the public, bankers, or financial advisors.  From the financial perspective, investment usually refers to the purchase of securities (such as stocks and bonds).  But from the economic perspective, when firms invest that means they are buying (or otherwise creating) real physical goods for future use (equipment, machines, industrial plants, etc.).

The investment expenditures used in GDP accounting actually refers to “gross private domestic investment”.  Gross refers to the fact that depreciation is included.  In other words, firms buy new capital goods but we must also account for the existing ones that wear out each year.  Net investment is Gross investment minus Depreciation, and gross investment is all investment (to form new capital stock as well as to replace depreciated capital stock).  Private means that no government investments are included.  
Gross private domestic investment has three major components: 

1. Business fixed investment (this includes capital goods such as machines and new factories)

2. Residential construction (construction of new homes).

3. Changes in business inventories

The sum of items 1 and 2 is often listed as “gross fixed capital formation”, whereas “inventory changes” is listed separately.  This is to emphasize the fact that these two types of investment create additional capital stock, whereas the “inventories” item does not.
What are inventories and why is the change in inventories listed as an investment item? 
Inventories are goods produced this year but not sold this year.   A car manufacturer has inventories of new cars.  They are produced but not yet sold to households.  So they are included in the investment category.  Note that inventories are considered capital because they will provide value to the car manufacturer in the future.  That is why any annual change in the amount of inventories is an investment.   
Raw materials that have been purchased by firms this year but not used in production this year are also part of inventories.  (Again, they are considered a capital investment because the firm will use them to create value in the future.)
In their normal operations, manufacturing firms regularly produce more than what they intend to sell.  This portion goes to the warehouses as a contingency (to be available just in case a client places an unexpected order of clothes, cars, computers, or whatever).  
Additionally, and more importantly, everything that goes to the market and comes back unsold is returned to the warehouse, and is recorded in the firm’s accounts as “change in inventory”.  A positive change in inventory means there is more in the warehouse than expected (more products come back from the market unsold).  A negative change in inventory means there is less in the warehouse than expected (the market demands more than was expected and the warehouse shows a reduction in stock).

Here’s an easy rule to bear in mind.  When GDP exceeds sales (of domestically produced final goods and services), then the change in inventories is positive.  By contrast, when GDP is less than those sales, then the change in inventories is negative.

Government Expenditure 

Government expenditure refers to government purchases of goods and services, some of which will be used this period (regular consumption) while others will be used beyond this period (public investment expenditure such as the construction of roads, bridges, schools, and other public works).  
Expenditures on final goods and services by the various government ministries are all classified under this category.  For instance, when the defense ministry buys military equipment or ammunition for the army, it will be itemized here.  When the public works ministry contracts with a private engineering firm to build a bridge, the expenditure is recorded here.  When the government buys food supplies, stationery, public school books, and similar materials, they are all recorded under this item.
Salaries of public sector employees are also included under “Government Expenditure” as a final service. 

Question: Why are the salaries of private sector employees not included under the category “private investment” while that of public sector employees is recorded under “government expenditure”?  

Answer: Because the salaries of private firm employees are NOT final goods or services.  They are intermediate products for firms.  Eventually the prices of the goods and services that they produce will embody these salaries, and so we cannot include them twice in GDP accounting.  On the other hand, governments do not generally use the labor of public sector employees to produce other goods for the market.  The services provided by the government are usually free (i.e. non marketable), and therefore these salaries should be accounted for in GDP because they are final. 
Net Exports 

Exports include the expenditure of foreigners when they buy goods produced in this country.  Note that in this instance, raw materials that are exported are counted in our GDP, because from the perspective of the producing country they are final goods.  The same applies to agricultural products (like wheat) which are exported.
However, once we begin to consider international trade, we must realize that the three components mentioned already -- consumption, investment and government spending -- include imported goods and services. So we must make an adjustment in order to EXCLUDE these imports from GDP (since GDP must only reflect the value of goods and services produced here). 
The most practical way to do this is to back out the imports when we consider the expenditure of the rest of the world on our products.  That is why we say “net exports” (which is exports minus imports) when we calculate GDP via the expenditure approach.  This is the method countries use because it is easier to obtain the required statistics from customs and port authorities. 
So GDP via the “expenditure approach” is the sum of the four components: 

GDP = C + I + G + NX

where, 
C = Consumption Expenditure

I = Gross Private Investment Expenditure

G = Government Purchases of Goods and Services

NX = Net Export Expenditures

Calculating Gross Domestic Product via the Income Approach


In theory, total output and total income are the same.  This is because the money paid for goods and services becomes income for the people who produced these goods and services: wages, interest, rent and profits. For these reasons it is an important principle of macroeconomics that 
Expenditure is income.   National expenditure is gross national income.
That is, one person's expenditure is income for those who receive the payment. Everyone’s expenditure is someone’s income.  Nothing is lost.  Thus, we can either get to GDP by adding up expenditures, or by adding up incomes. 

In practice, governments rely on income tax reports as sources of information on incomes.  
This is why the income approach is another practical approach, especially for countries with strong supervision and regulatory standards on incomes.
GDP according to the income approach is:

GDP = 

National Income + Indirect Taxes + Depreciation + Statistical Discrepancy.

National Income is the sum of four categories. These are 

Compensation of Employees
This includes all wages, salaries and benefits.  It is the biggest component of NI. 

Interest 

This is the net interest paid by banks to savers and by businesses and the government to individuals (who hold bonds from these entities) NET of interest that individuals must pay to banks for loans that they take out.
Profits 
Includes the net income of corporations whether paid as dividends or retained.  Sole proprietors profit also goes here. [These are businesses owned by individuals and are not incorporated.] 

Rent 

Includes all income from providing services of houses, land and buildings. 

When we add up these four components we get National Income.
Depreciation:  Is the wearing out of capital assets.  We can think of it as “income” that results from the replacement of existing plant and equipment.  Another way to conceptualize this is to think of it as the return on capital goods (the value derived each year from the existing capital goods).  Since these returns are not categorized as anything else in the income approach, they must be accounted for in some fashion.
This is an adjustment entry needed here in order to make sure that the expenditure method and the income method are equivalent.  Depreciation is part of the I under the expenditure method, so it must be included under the income method as well.

Indirect Taxes: This represents income to the government.  Note that indirect taxes are consumption and sales taxes (such as the VAT we pay in Lebanon).  Direct taxes, on the other hand, are things like income tax, tax on profits, etc.  Under this category we only classify indirect taxes, since the direct ones are already part of the “national income” component.  
Why are indirect taxes part of the income approach to computing GDP?  Because they represent income to the government in return for its provision of services to the nation.  

Also, recall that the expenditure approach for computing GDP records the “with tax” values of the goods and services bought under C, I, G, and NX.  Therefore, in order to make the two approaches match, the income approach must also account for VATs and other indirect taxes.
So this is another adjustment entry that is required in order to make sure that the expenditure method and the income method are equivalent.

Statistical Discrepancy: When government statisticians compute National Income by adding up wages, profits, and interest, there will definitely be errors in collecting this data (or errors resulting from missing data or lack of reporting or whatever).  This will result in an “income approach” figure that is different from an “expenditure approach” figure.  This difference is the "statistical discrepancy." It is quite small by comparison with the other numbers, but it can still be substantial.  The difference is simply added to the “income approach” to make the two methods equivalent.
Two Measures of Gross Product



Gross Domestic Product is the most common and important measure of national production in modern economics. 
However, there is another concept that is sometimes used -- Gross National Product. 

The two numbers are based on similar ideas, and measure closely related things: 

Gross Domestic Product 

measures production using resources (labor and capital) located within a country 

Gross National Product 

measures production using resources (labor and capital) owned by a country’s nationals
These two measures may be different, since residents of a country may own resources that are used in production located in other countries. 
For example: 

· If citizens of country A cross the border to work in country B, their wages count in the GDP of Country B.  However, if we were to calculate GNP, then that income should appear under country A. 

· The same situation arises when citizens of country A invest in country B (like through owning a corporation located in country B).  In this case the profits (or dividends) they earn is part of the GNP of country A, but part of the GDP of country B.  This is simply because the production occurred in country B, using capital located in country B (even when this capital is owned by foreigners).  Similarly, the wages paid to the workers in country B and all other expenses are also part of country B’s GDP.
Until recently, the United States used Gross National Product as its main measure of national output, while the other industrialized countries mostly used Gross Domestic Product. 
Since 1992, however, the United States has adopted the standards of the other countries, and now treats GDP as the main measure. 

GNP is still commonly reported by governments as well as by international organizations (UN, etc.)

The relationship between the two measures can be stated algebraically as follows:

GNP 
=   GDP + Net Factor Payments from ROW  

Net Factor Payment from ROW = Factor Payments from ROW – Factor Payments to ROW.  The first term represents income earned on domestic FOPs employed “there” (e.g. Lebanese working abroad).  The second income represents income earned on foreign FOPs employed “here” (e.g. foreigners working in Lebanon).
From the above, we can see that if Net Factor Payment from ROW is positive, then GNP exceeds GDP. Otherwise, GDP would exceed GNP.
Question:  Where do government statisticians get information on how much income is earned by foreigners working here?

Answer: They estimate it from records maintained by the Ministry of Labor on the numbers of foreign workers in the domestic economy and their average salaries.

Another question:  Where do government statisticians get information on how much income is earned by national citizens working abroad?

Answer:  In countries such as the U.S., where this is most relevant, the tax returns submitted by citizens working abroad are processed separately by a special unit of the Treasury Department (the equivalent of our ministry of finance).  In the government records, then, there are separate sums for income earned here versus income earned there.

Final Question:  Do you think that Lebanon’s GNP exceeds its GDP or visa versa? When you think about this, remember that factor payments are not only wages but also foreign capital invested here and domestic capital invested there.
Other Important Measures



Net Domestic Product

This is derived by deducting from GDP the value of the equipment used up.  In essence it is GDP minus depreciation.  

NDP = GDP - Depreciation 

-----
Note that we can now derive national income from NDP by removing the part that goes to the government, and that is the indirect taxes. 

NI = NDP – indirect taxes.
This gives us another way for calculating National Income besides summing up all the wages, interests, profits, and rents.

To summarize:

GDP – Depreciation = NDP

NDP – IT = NI

Real vs. Nominal Gross Domestic Product



In the National Accounts system, we have measures of national production that avoid double-counting, because they focus on the market value of final production. That solves one of the two problems in measuring national output, but there is another problem -- the fact that the value of the monetary unit may vary from one period to another.
The problem of inflation 

The purchasing power of the monetary unit varies over time. Inflation is an example of this. If the market value of output is bigger now than it was ten years ago, how can we be sure whether it is "really" bigger or is simply being sold at a higher price tag? 
If we are told that GDP had increased from one year to another, we need to know how much of this was because of changes in prices (or the purchasing power of the monetary unit) and how much because of growth in real production.
This is the inflation problem. Let's see how modern economic data collection and dissemination solves it. 

First, we need to find a way to measure GDP in dollars of constant purchasing power. 
Conventionally, economists call data that are adjusted in this way "real".

Unadjusted data are called "nominal." 
And this gives rise to two definitions:

Nominal GDP is GDP measured at current prices (or current dollars).

Real GDP is GDP measured at constant (base year) prices.

One conventional way to measure GDP in constant dollars is done through measuring production of the various goods and services in both periods using the same prices (i.e. we only change the production quantities from one period to the other but not the prices). 
This is simple enough -- if we use the same prices, there will be no difference in purchasing power from one period to the next. 
Suppose we are comparing 1992 and 1993 outputs, and we wish to do that using “same year” prices.  The question is which year should we use, 1992 or 1993?  

We could measure the outputs of the various goods and services with 1992 prices for both years. This would give us an index of "real GDP."  But we could also do it the other way around -- measure outputs of various goods and services in both years, using 1993 prices instead.  In the first case, real GDP for 1993 would be the sum of 1993 production of various goods and services valued at 1992 prices.   In the second case, real GDP for 1992 would be the sum of 1992 production valued at 1993 prices. [Note that in this second case, we’d be computing 1992 GDP retroactively, after 1993.  Sometimes, governments re-compute and publish data on the GDP of some years using later year prices.  This may be done for the purpose of comparison or analyzing inflation trends, or for other reasons.]
In order to measure GDP in dollars of constant purchasing power, we begin by choosing a "base year".  Then we use the prices in this base year as weights for the quantities produced of the various goods in each of the years we are comparing.  Since the base year is fixed, we call this fixed-weight procedure. 
In the economic statistics published by the Lebanese government, for example, the current base year is 1997.  Most governments select base years according to the same principles and these base years are usually updated every 10 years. 
The ideal candidate for “base year” is a year in which there was no or little macroeconomic instability (i.e. no inflation).

Limitations of GDP as an Index of Economic and Social Welfare


Does a higher GDP mean a higher standard of living?  

Gross Domestic Product and the related measures are measures of production for the market. They are not measures of human well-being. Of course, there is reason to expect that when GDP is larger, people are better off ceteris paribus. 
That's the point: If other things are not the same then Gross Domestic Product may not be a good index of human well-being. 

To put it a little differently, there are things that are not taken into account by the GDP figures, but these things may strongly influence human well-being.  In other words, standard of living is not just about income, but must also include other non-monetary things: health, education, family time, social stability, etc.

Problems with the GDP measure as an indicator of the standard of living (or the quality of life) can be categorized as follows: 

· Population  

· Included Items That Do Not Reflect Genuine Life Improvement
· Nonmarket Gains and Losses 
· Social 

· Environmental 

· Leisure Time
· Undocumented Transactions

· Unpaid Housework and Voluntary Action

1) Population and GDP

If we were to compare the GDP of two countries, we might think that the country with the larger GDP would be better off.  Let's consider an example. One country has a GDP of $1.85 trillion, and the other has a GDP of $800 billion. But the first country is India, in which that $1.85 trillion must be divided among 1.2 billion people, and the other country is the Netherlands, with a population of only 16 million. The people in the Netherlands are probably much better off than those in India. 

To allow for this, economists often use GDP per capita, that is, GDP divided by the population, to indicate the production per person in the economy. Other national production statistics, such as Personal Income, can also be computed on a per capita basis. Whatever measure of income we use, income per capita is income divided by the population. 

In the example, a little arithmetic tells us that GDP per capita in India is $1,500, while the GDP per capita of the Netherlands is around 50,000 $, more than thirty times greater. We conclude that people in the Netherlands are a good deal better off than people in India, on average. 

2) GDP Includes Things that Indirectly Imply a Worsening of Wellbeing
Examples: Reconstruction after wars is included in GDP but is it good for our well-being?  Another example: curing diseases using expensive treatments is part of GDP but really implies that our health is deteriorating (especially given the fact that many “modern” diseases may not have existed in previous generations).  
3) Nonmarket Gains and Losses
Since GDP is a measure of production for the market, gains and losses that do not pass through the market are not counted. Nevertheless these gains and losses may make people better or worse off in very important ways. 

This does not mean that GDP is inaccurate. It means that GDP is not a measure of human well-being, but of production for the market. Production for the market is only one of the influences on human well-being. If we are concerned with the determinants of human well-being, we should consider GDP, but we should consider these things as well: 

Undocumented Transactions
The failure of GDP to include undocumented transactions means that the reported GDP is not an accurate measure of production for the market.  In some cases the transaction is legal but not reported, such as when a construction worker works on a private home site, accepts payment in cash, and does not report the income for tax purposes. 

It is clear that undocumented production is an important component in production in many economies, especially in less developed countries where a large proportion of the rural population are employed in the informal sector where people rarely document any of their transactions. 

Social Changes 

In modern times, growth in production in many advanced countries has been accompanied by growing fear of crime. The modernization of production has sometimes been accompanied by movements from traditional village and small-town communities to urban neighborhoods, increased insecurity, social turbulence, and changes in lifestyles. These changes are quite different from the production measured by GDP, but they certainly can make people worse or better off. The quality of life may have deteriorated with some aspects of modernity.
Environmental Changes 

Increased production and consumption can lead directly to the erosion of the natural environment, through pollution, congestion, the loss of wild areas, and so on. These changes can have quite objective bad results, such as health problems; and their subjective costs can also make people worse off. 

Leisure Time 

An increase in leisure time may actually reduce GDP, since less work could mean less production, but leisure time is itself a good and more leisure time, in itself, makes people better off. But leisure time is not counted in GDP. 


Voluntary Work and Unpaid Housework

The work done by housewives for their families and voluntary work (e.g. Red Cross volunteers are unpaid) are classic examples of things that would potentially increase GDP if evaluated and reported.  In the age of the Internet, many collaborative research projects (e.g. free downloadable software) have no market value and are hence not part of GDP.  
If we were to attempt to estimate the change in human well-being, we might begin with real GDP per capita, and add estimates of undocumented production that actually increases human welfare (such as housework, voluntary work, etc.)
PAGE  
1

