
Econ 113: Problem Set 1: Big “What-
If?”s: with answers

Spring 2018 

Problem 1: Big “What-If”?: Long-Run Global Growth

Before printing, before the commercial revolution, before the industrial revolution, before 
modern economic growth, the ongoing processes of invention and innovation were such that the 
growth rate over the period of the next doubling of world economic product was proportional to 
the level of annual world economic production at the start of that period. Basically, two heads 
were better than one and twice as much economic activity was twice as good in terms of giving 
people good new ideas about technology and organization. 

Back then the rate of innovation and invention was very slow: in an era in which the initial level 
of annual world economic product were $10 billion, the average growth rate over the next 
doubling would be 0.005%/year.. 

A. As of the year zero, annual world economic product was $100 billion. What is the averagee 
growth rate over the next doubling? 

Since $10 billion gives us a growth rate of 0.005%/year, and growth in the period to the 
next doubling is proportional to the initial level, the growth rate over the next doubling is 
0.05%/year. 

B. At what date was that first doubling from $100 billion accomplished? 

At an average growth rate of 0.05%/year, the doubling time is 72/.05 = 1440 years. The next 
doubling was finished in about 1440 AD. 

C. What was annual world economic product when that that first doubling from $100 billion was 
accomplished? 

Simple: annual world economic product was $200 billion. 
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D. How long would the next doubling have taken to take place? 

With initial annual world economic product twice as big, the next doubling would have 
taken twice as long: 720 rather than 1440 years. 

E. By what date would that second doubling from $100 billion—the doubling from $200 billion 
to $400 billion in annual world economic product—have taken place? 

720 years after 1440 AD gets us to 2160 AD. 

F. Current annual world economic product is $115 trillion. How long would it have taken—
without printing, without the commercial revolution, without the industrial revolution, without 
modern economic growth—for the world economy to reach 1% of our level of total production? 

Each doubling takes only half as long as the doubling before it. So the doubling from 2160 
to 2520 AD would get us to $800 billion; the doubling from 2520 to 2700 would get us to 
$1.6 trillion. So sometime between 2520 and 2700 would get us to $1.15 trillion, say 2600. 
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Problem 2: Big “What-If”?: What American Trade Meant for Europe

The world in 1500: 500M people. Western Europe in 1500: 40M people—20 million workers, 
$1500/year, $30B GDP. Figure each worker makes or buys 300 baskets a year for $5—where one 
basket is more or less the goods to keep you and yours alive, if not hale and hearty… 

Now comes the caravel, the conquest and colonization of the Americas, the enslavement of 
Africans, and the Middle Passage to set them to work growing plantation staple crops for 
shipment back to Europe. It’s a competitive market for the most part… 

What effect did the creation of the colonial American settlements and of Atlantic trade mean for 
the Western European economy? 

Suppose that the supply of American “baskets” as of 1750 is perfectly elastic. Price of $8 FOB 
Kingston (Jamaica). $2 to carry to Europe. No monopoly sellers. 

Demand for American “baskets” by Western European consumers: P = $40 - 2 x Q 
 
A. What is the equilibrium quantity of American “baskets” purchased per worker per year? 

If the market is competitive, then the price in Europe is $10 per basket. And so the quantity 
is 15. 

B. What is the equilibrium price of American “baskets” purchased per worker per year? 

If the market is competitive, then the price in Europe is $10 per basket. 

C. What is the consumer surplus? 

Opportunity cost is constant at $10 per basket. The maximum willingness to pay is $40. The 
average surplus is half of the difference—is $15/basket. With 15 baskets purchased per 
worker, we have $225 of surplus per worker per year 

D. By how much does the development of Atlantic trade improve the lot of the average Western 
European worker (and his or her dependents)? 

Even though the average European worker spends only $150 on goods from America—
10% of consumption—he or she and his or her dependents gets $375 of surplus per year 
out of those purchases. Thus it is as though labor productivity had increased from $1500 to 
$1725 per worker per year: a 15% increase…  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Problem 3: Big “What-If?” American Industrialization

Real production per worker in inflation-adjusted values in the United States in 1900 it was about 
$12,000 per year, in 1800 it was about $3,000 per year. The U.S. population in 1800 had 2.5 
million workers. In 1900 it had 40 million. (Today it has 160 million.) 

As of 1800 the United States’s economic structure had not yet begun to shift substantially away 
from the British colonial pattern to the “Hamiltonian” manufacturing- and technology-heavy 
pattern. 

In 1900 America produced about $160 billion in manufactured goods in a year, $160 billion in 
agricultural goods, and $160 billion in services, spending about 1/3 of work time in each of those 
three sectors. If the United States had remained part of the British Empire in the 19th century, 
manufacturing development would have been suppressed. The example of Australia suggests that 
only $80 billion of manufactured goods would have been produced, half of the manufacturing 
workers would have been displaced, and those workers displaced out of manufacturing would 
have gone to work in agriculture. 

Measuring agricultural output in calories (or equivalents), the total production of the United 
States agricultural sector in 1900 was some 80 trillion calories per year, with 1 calorie-equivalent 
selling for 0.2 cents—500 calories to the dollar. 

A. Suppose that in our “what if” scenario the extra workers displaced out of manufacturing into 
agriculture were half as productive when crowded onto the land as the average worker in 
agriculture in actual history. How much in value and calories-equivalent of agricultural goods 
would they have produced? 

The workers displaced from manufacturing would have produced $80 billion—40 trillion 
calories—per year in agriculture if they were as productive as the historical agricultural 
workers. But being only half as productive, they would only have produced $40 billion—20 
trillion calories. That would make total agricultural production in our “what-if” scenario 
equal to $200 billion, and manufacturing production equal to $80 billion. 

B. Americans would have been unable to eat the extra agricultural products produced. They 
would have exported them in order to buy manufactured goods from Europe. Suppose that the 
maximum willingness to pay by Europeans for extra American agricultural goods were 0.1 cent 
per calorie-equivalent. And suppose that demand were perfectly elastic in that Americans could 
sell as much in extra agricultural goods to Europeans as they wanted at that price. What would 
Americans have then earned from their extra agricultural exports? 

Selling the 20 trillion extra calories and calorie-equivalents produced at not 0.2 cents/
calorie but 0.1 cents/calorie, they would have earned $20 billion. 
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C. What would the economic situation, in terms of the production of different sectors and the use 
of different kinds of goods and services, have then been in this “what-if” scenario? 

Americans would still have made and consumed $160 billion in services. They would have 
made $80 billion in manufactures. They would have produced $200 billion in agricultural 
goods—but then had to sell one-third of those to Europeans at the discount price of 0.1 
cent/calorie rather than the domestic price of 0.2 cents/calorie. Thus they would have 
consumed $160 billion worth of agricultural goods themselves, but only been able to 
purchase $20 billion in extra manufactures from Europe. Adding it all up gets us to $420 
billion for GDP in 1900, rather than the actual $480 billion. 

<https://www.icloud.com/pages/0H0NSJiPvrJAWbHAfdqFpTnyQ> 
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